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Abstract 

The role of performance in the extrinsic rewards (ER) and intrinsic motivation (IM) 

relationship was examined. Four studies (Ni=93?, N2=20, N3=20, N4=80) refined 

Intrinsic Motivation Inventory (IMI; Ryan, 1982?) internal consistency with 

Australian adolescents. In main study one, 147 male (n=73) and female (n=74) 

Melbourne schoolchildren aged 13 (n=69) and 16 (n=78) performed 20 basketball fi^ee 

throws on three occasions, completing the IMI after occasion 1 performance, a single-

item perceived competence (PC) measure, and the IMI before and after occasion 2 

and 3 performance. Before occasion 2 performance, half the males and females fi'om 

each age group were offered, with controlling instmctions, 50 cents for every 

additional basket scored; controls were offered no reward, nor was either group on 

occasion 3. Analysis of Variance (ANOVA) revealed that older children, males, and 

rewarded children performed better than controls. Significant interaction effects 

(E<0.05) indicated that occasion 2 and 3 performance (F(2,278)=94.52, E<0.0001), 

PC ®3,417)=10.67, e<0.001), and IM (F(4,556)=16.54, ]2<0.001),improved for the 

rewarded group. LISREL path anaysis indicated that ER significantly influenced 

occasion 2 and 3 performance, PC, and IM, but the LISREL model was not a good 

fit. In main study two, 159 male (n=78) and female (n=81) Melbourne schoolchildren 

aged 13 (n=79) and 16 (n=80), completed 20 free throws, PC, and IM measures on 

three occasions. Before occasion 2 performance, half the males and females fi'om each 

age group were told they were performing in the top ten per cent. No feedback was 

given to either group on occasion 3. ANOVA revealed significant age and feedback 

condition main effects. A significant two-way interaction revealed superior occasion 2 
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and 3 performance (F (2,302)=34.28,B<0.001), and IM ^ (2,302)=36.50,e<0001), 

with positive feedback. LISREL indicated that feedback was significantly related to 

performance and IM. Extrinsic motivation (monetary rewards, positive feedback) can 

enhance performance, and intrinsic motivation. 
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Chapter 1: Introduction To The Study Of Extrinsic Rewards, Performance And 

Intrinsic Motivation 

1.1 The Nature Of Motivation 

Motivation is of considerable importance in many spheres of life - m the 

classroom, in the workplace and in overall living. Much effort and research has been 

devoted to the area of motivation, and the maximising of human performance. 

Coaches and physical education teachers are constantly seeking to understand and 

apply the principles involved in motivation. Recently, many researchers have been 

specifically involved in trying to explain the effects of reward on sports motivation 

and performance (Kamal, 1989; Ryan, 1977, 1980; Vallerand, 1987; Vallerand & 

Reid, 1984, 1988). 

Many tj^es of motivation are noted in the literature. This thesis will discuss 

and report on intrinsic and extrinsic motivation. Intrinsic motivation revolves around 

factors such as curiosity, intellectual satisfaction, challenge, and participating for the 

sake of doing the activity. In contrast, extrinsic motivation is based on external 

incentives such as financial reward, praise or the attainment of trophies or medals. 

1.2. Theoretical Conception Of The Relationship Extrinsic Rewards And Intrinsic 

Motivation 

Atkinson (1964) in his approach-avoidance (need for achievement/fear of 

failure) theory of motivation notes the importance of the effect of extrinsic rewards 

on motivation. He states that extrinsic rewards contribute to the enhancement of 

performance in the short term. Overall, Atkinson advocates a balanced combination 

of extrinsic rewards and intrinsic motivation for total motivation. This conception, 

that total motivation is a combination of intrinsic motivation and extrinsic motivation 

has been called the Additive Principle. 



Deci (1975), on the other hand, suggests that extrinsic motivation may, in the 

long term, decrease subjects' intrinsic motivation for a task. In other words, a 

person's long term interest in an enjoyable task may be decreased by the introduction 

of extrinsic rewards. Kelley (1971) proposed the Discounting Principle, which 

operates to explain one's own behaviour by accepting the most readily available 

explanation in the circumstances. In the extrinsic reward-intrinsic motivation context 

it can fiinction to reduce intrinsic motivation. Thus, when behaviour occurs in the 

presence of reward, the reward becomes a very clear reason for performing the 

activity and intrinsic motivation could be discounted because reward tends to take 

precedence as a reason for action. Lepper, Greene and Nisbett (1973) introduced the 

hypothesis of oveijustification to explain this negative effect of extrinsic reward on 

intrinsic motivation. This proposes that where a person akeady has sufficient intrinsic 

motivation to undertake an activity, the use of extrinsic rewards may decrease 

intrinsic motivation because the extrinsic motivation is then seen as adequate 

justification for performing the task and all or some of the intrinsic motivation is 

redundant as a reason for perfonnance. While research fi'equently supported the 

Discounting Principle, Foster and Hammer (1975) in their studies, did not find an 

oveijustification effect. 

To explain these previously equivocal findings, Deci (1975) proposed that 

extrinsic rewards can effect intrinsic motivation in two ways. The Cognitive 

Evaluation Theory posits a controlling aspect and an informational aspect of reward. 

If the controlling aspect of the extrinsic reward is dominant, Deci proposed that 

subjects perceive themselves to be performing to obtain the extrinsic rewards, with 

the result of a decrease in self-determination and intrinsic motivation. 

If the informational aspect of the extrinsic rewards is more pronounced, Deci stated 

that subjects feel greater competence because the extrinsic reward is perceived to 

provide positive information, and the increase in perceived competence leads to 



increased intrinsic motivation. Overall, it is the individuals' perception of extrinsic 

reward which is the determining factor in how they will respond. 

1.3. Extrinsic Rewards. Performance And Intrinsic Motivation 

With respect to learning, theorists maintain that extrinsic rewards given for 

specific hehaviour will contribute to the perpetuation of that behaviour, even after the 

termination of rewards (Dombush, 1965; Goyen & Lyle, 1971; Schunk, 1983). 

Whilst many coaches administer extrinsic rewards to athletes to increase their 

motivation and their performance, the long term effects of such practices are 

questionable. For instance, Lepper and Greene (1975) and Swann and Pittman 

(1977) argue that to use extrinsic rewards to motivate student's will, in the long term, 

result in a decrease in intrinsic motivation. When the extrinsic reward is terminated, 

people will then reduce their level of participation or stop playing completely. These 

researchers contend that longer lasting involvement and effort in the task will be 

attained by the feeling of fiilfihnent, self-expression and self-determination associated 

with intrinsic motivation thereby inspiring the person to higher levels of performance. 

Although research considering the effect of rewards on performance is vast, 

and research on the relationship between rewards and intrinsic motivation is 

substantial, very little research exists Unking intrinsic motivation to athletic 

performance. This is especially so in the long term and extrinsic motivation is 

common in sport. Although extrinsic rewards may reduce one aspect of intrinsic 

motivation, such as self-determination, this need not result in a total decrease in 

intrinsic motivation. Increased performance could result fi'om the promise or 

presentation of a reward, and superior performance could be perceived to be a signal 

reflecting competence and consequently, intrinsic motivation. 



Intrinsic motivation is affected by both rewards and performance. For 

instance, rewards may act as an incentive, thereby increasing performance. In turn 

positive performance will enhance one's perceived competence, leading to an mcrease 

in intrinsic motivation. In contrast, the belief that one's performance is ineffective 

diminishes intrinsic motivation. In conclusion, rewards which enhance performance 

may also increase intrinsic motivation. Whilst it is recognised that extrinsic rewards 

do not appear necessarily destructive to intrinsic motivation, but can be negative if the 

rewards are perceived to be controlling behaviour, a great deal more research is 

required into all these factors and their effects on causal relationships, m order to 

determine definitive guidelines. 

1.4 The Effect of Age And Gender on Intrinsic Motivation 

Various theories and suggestions have been put forward regarding the 

relationship between age, gender and intrinsic motivation. Weiss and Brendemeir 

(1985) and Thomas and Tennant (1978) suggested motivation in sport is closely 

dependent on people's age. In 1980, Ryan (1980) reported that scholarships raised 

the level of motivation of female college students, while the opposite was true with 

the males. Deci (1972) claimed that positive feedback increased intrinsic motivation 

among male college students, whereas it decreased intrinsic motivation among the 

females. On the contrary, Blanck, Reis and Jackson (1984) and Vallerand and Reid 

(1988) denied such a difference, arguing that since the 1970s the femmist movement 

has changed women's social outlook. The effect of reward on performance, perceived 

competence and intrinsic motivation are curtently not well understood. 

1.5. The Present Thesis 



This research will mvestigate the nature of the causal relationships between 

extrinsic motivation, intrinsic motivation, and sport performance in both the short and 

the longer term. In addition, the research will evaluate the effects of age and gender 

on the relationship between extrinsic reward and intrinsic motivation. An increased 

understanding of these relationships will benefit physical education teaching, sports 

coaching and administration by offering practical guidance on the most sophisticated 

implementation of extrinsic rewards, including the manner in which they are presented 

to the subject. 



Chapter 2: Review Of Literature 

2.1. Introduction 

This chapter focuses on the definition and theory of the factors which have a 

direct influence on this research. The measurement of intrinsic motivation and the 

relationship between extrinsic reward, intrinsic motivation, perceived competence and 

performance for sport are reviewed. In addition, previous research on the causal 

relationship between extrinsic reward, perfonnance, perceived competence and 

intrinsic motivation are reviewed. 

A number of important questions relating to this area are addressed in this 

thesis, including the effect of extrinsic rewards on intrinsic motivation for different 

ages and gender, the influence of different rewards contingencies, the effect of 

monetary and verbal feedback on performance, perceived competence, and intrinsic 

motivation. In this present work, investigation also has been made on the long term 

effect of extrinsic rewards on intrinsic motivation. 

The conceptualisation of this thesis occurred during 1990 and 1991 and all the 

empirical work was conducted during 1991-1993, with statistical analyses and 

completion of the thesis during late 1993 to mid 1995. The literature in the field 

continues to develop and new theoretical conceptions, measurement devices and 

empuical work have emerged. The main purpose of the literature review is to show 

how the proposed research was developed, drawing upon knowledge in the field. 

That is, the field as it existed when the research was devised. It is, thus, proposed to 

consider literature for the period fi'om-1992-1995 only insofar as it relates directly to 

the present thesis. Recognition of the way in which new conceptual developments, 

measuring instruments and research based on what might constitute valuable 

alternative approaches will be deferred to the discussion chapter (Chapter 8) to 

facilitate the clarity and integrity of the argument in the literature review. 



2.2. Definitions. 

It is necessary to conceptualise a working definition of intrinsic motivation and 

extrinsic motivation in order to provide a basis for the research undertaken in this 

thesis. 

2.2.1. Intrinsic Motivation. 

Some theories of intrinsic motivation relate to the need for an optimum level 

of psychological incongruity in cognitive structure. Hebb (1955) postulated that 

organisms have a need for optimal arousal responses in order to maintain behaviour. 

On the other hand, Festinger's (1957) cognitive-dissonance theory contends that 

people are motivated to reduce all incongruity between stimuli. Berlyne (1966) 

viewed the human being as an information-processing system that uses information 

fi'om the environment to make choices because the organism needs to compare stimuli 

fi'om the environment in order to note differences and similarities. He referred to this 

process as collation, wherein people judge on the basis of novelty or incongruity. 

Other theorists have conceptualised intrinsic motivation in terms of needs and affects 

that are psychological rather than physiological in nature. Woodworth (1958) 

proposed that behaviour is generally aimed at producing an effect on the environment. 

According to this view, the human being has a need to have an effect in interactions 

with the environment. White (1959) viewed the need for effectiveness as a basic 

motivational property to produce non-drive based behaviours. He referred to the 

factors involved in this activity as effectance motivation, and a feeling of efficacy. 

Maslow (1970) suggested that the various motivating factors for human 

beings were arranged in accordance with a hierarchy of needs. These range fi'om 

biological needs to psychological needs. For instance, biological needs refer to the 

need for the basics of life (food, water, oxygen), whereas the psychological needs 

include the need for knowledge, beauty, and the necessity to have meaningful goals. 

Several aspects of Maslow's hierarchy of needs are closely related to intrinsic 



motivation. These concern self-actualisation the need to fiilfil potential and the need 

to possess meaningful goals. Also, the factor of esteem is vital to intrinsic motivation, 

reflecting a subject's needs for confidence, sense of worth, competence, and self-

esteem. Once basic needs are quenched, higher needs, such as intrinsic motivation, 

can be approached 

The idea that intrinsically motivated behaviour results fi'om a desire to achieve 

personal causation was proposed by de Charms (1968). He used Heider's (1958) 

concept of perceived locus of causality. "Whenever a person experiences himself to 

be the locus of causality for his own behaviour, he will consider himself to be 

intrinsically motivated. Conversely, when a person perceives the locus of causality to 

be extemal to himself, he will consider himself to be extrinsically motivated." (de 

Charms, 1968 p. 328). Izard (1977) summarised that interest and excitement are the 

bases of intrinsically motivated behaviour, playing an important role in the persistence 

of behaviour and the du'ection of attention. However, this suggests that intrinsic 

motivation is generated under specific conditions in which the most important factor 

is optimal challenge. This entails the individual's involvement being neither lower 

than, nor greatly above capacity. It seems that under optimal challenge intrinsically 

motivated behaviour produces feeling of competence, interest and enjoyment. 

Deci (1975) defined mtrinsic motivation as the need for perceived competence 

and self-determination, based on White's (1959) conception of effectance motivation 

and de Charms (1968) view's self-determination. When individuals are fi-ee from drive 

and emotion, they try to do something to reduce discrepancy between an intemal 

standard and an environmental situation. Perceived competence is a person's ability to 

effectively deal with one's situation. Thus, people seek challenges which test their 

ability and they constantly try to conquer optimal challenges. The positive feeling 

experienced in such activity is derived from the perception of intemal causality. Deci 

(1975), Deci and Ryan (1980, 1985, 1989, 1991) also defined intrinsic motivation as 



the natural experience of interest in and enjoyment of the activity in the absence of 

rewards. Self-determination is necessary for the development of intrinsic motivation 

because it enables people to achieve that feeling of intemal causaUty. 

Weinberg's (1984) describes intrinsic motivation in sport as occuring when a 

person is motivated for an activity without receiving any extemal reward, that is, 

"when he or she just plays for the pure fim and enjoyment associated with the 

activity." (Weinberg, 1984, p. 178) This definition says nothing about the underlying 

processes, making it difficuU to generate testable hypotheses about how intrinsic 

motivation is likely to be increased or decreased. 

Harter (1981a) suggested that intrinsic motivation is composed of preference, 

challenge, curiosity, and independent mastery. She used these factors to create 

subscales in her intrinsic versus extrinsic motivation questionnane for children 

(Harter, 1981b). The emphasis on individual choice, based on interest or preference 

makes it unlikely that intrinsic motivation will be generated in situations where 

control or reinforcement are the cause for action. Intrinsically motivated behaviour is, 

therefore, seen to be based on the need for self-determination. 

In summary, based on biologically oriented theories, intrinsic motivation is 

explained in terms of the reduction of unpleasant feelings or incongruity; by contrast, 

psychological theories focus on the need for competence and self-determination, 

interest and enjoyment, or challenge. The locus of causahty for behaviour is 

perceived to be intemal and positively oriented as opposed to reducing a negative 

state. In order to define intrinsic motivation for research purposes, the present study 

refers to intrinsic motivation as defined by Deci (1975). Deci proposed that intrinsic 

motivation is the need to feel competent and find satisfaction in doing an activity 

despite the absence of extemal reward. This feeling of satisfaction is greatly 

influenced by self-determination. 
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2.2.2. Extrinsic Motivation 

The extemal aspects of motivation which emanate outside of an individual and are 

not subject to one's preference are termed extrinsic motivation. Lepper, Greene and 

Nisbett (1973) defined extrinsic motivation as "causes present in the environment" 

(p.336). Individuals' behaviour is attributed to the outside influences which motivate 

them to participate in an activity. When a person perceives the locus of causality to 

be extemal to themself, then they consider themself as being externally motivated (de 

Charms, 1968). Weinberg (1984) proposed that extrinsic motivation implies that 

participation is controlled by extemal forces such as money, trophies, grades. 

Weinberg further proposed if these factors were withdrawn, the individual would stop 

participating or participate at a reduced level. 

Deci (1975) suggested that when the artivity is undertaken, at least partly, for 

the purpose of acquuing a tangible salient reward at the completion, then extrinsic 

motivation is present. Brewer, Dunn and Olszewsiu (1988) suggested that extrinsic 

motivation indicates the extemal aspect of motivation which is generated outside the 

individual and which is not under the individual's volitional control. White (1959) 

viewed extrinsic motivation as a means to do a task or activity totally for the extemal 

reward. Deci (1975) suggested that extrinsic motivation occurs whenever people 

identify an extemal factor in the environment, for example, money, a prize, praise or a 

trophy which may constitute a highly plausible extemal cause for participating in the 

activity. Deci & Ryan (1985) and Ryan, Connel & Crohiick (1990) have proposed 

three different definition of extrinsic motivation based on lower to higher levels of 

self-determination. Extemal regulation refers to behaviour that is controlled by 

extemal factors, such as material reward or a deadline imposed by others. Introjection 

refers to behavior which is reinforced through intemal pressure such as a guilty or 

anxiety when people are not best informed by any reason. Identification is regarded 

as behaviours about which individuals think something is important, therefore they do 
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somethmg out of choice. This three definitions of extrinsic motivation has been 

recently proposed to distinguish from general extrinsic motivation. However, this 

definition has rarely been used in research. Extrinsic motivation can be summed up as 

motivation which does not come from an intemal locus of causaUty. Thus, behaviour 

is controUed by extemal factors which impUes an instmmental relationship between 

behavioural results and desired outcomes. In other words, the individual behaves in a 

certain way because he expects something in return for his behaviour. 

2.2.3. Perceived Competence 

The definition of perceived competence is important because intrinsic 

motivation is based, in part, on perceived competence. Several theorists have 

attempted to define perceived competence with different conceptions. The nature of 

perceived competence was first explained by White (1959) who suggested that 

perceived competence develops when individuals come to the understandmg that they 

can deal effectively with the situation. When such feelings of being able to deal 

effectively with the situation are experienced, people tend to continue the activity. 

Perceived competence is influenced mainly by learning, which helps the individual 

develop an effective and competent way of interactmg with the environment. 

Perceived competence exists when subjects are more or less in control of the activity, 

satisfying the intrinsic need to effectively deal with a certain situation. Thus, White's 

work estabUshed the idea that perceived competence is an antecedent of intrinsic 

motivation. Other researchers like Hunt (1963) and Piaget (1952) have proposed the 

same idea, except that each had a minor variation from White's proposition. 

According to Hunt, the perceived competence motivating factor is processing of 

information. He suggested that lack of congmity in dealmg with the environment 

makes individuals seek congmity. Hunt, therefore, emphasised that perceived 

competence is the motivating factor for performance rather than one's actual 

competence at the activity itself In contrast, when Piaget examined the development 

of competence, he concluded that competence occurs naturaUy when subjects interact 
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with the environment. The process caUed accommodation occurs when subjects 

develop various stmctures to assist them in interaction with the environment. The use 

of certain cognitive stmctures enables the person to integrate the information 

contained in the environment and this process Piaget called assimilation. 

In conclusion, intrinsic motivation is strongly dependent on one's perceived 

competence in effectively deaUng with the present environment as weU as a strong 

self-determination in the performance of a specific task. Both perceived competence 

and self-determination are self-perceived and can thus be influenced by factors which 

affect perception, such as expectation and defence mechanisms. Nevertheless, a 

person's perception of their competence and self-determination in any situation wiU 

often be based largely on the information and degree of control, which is available in 

that situation. 

2.3. Theories 

A number of theories have been proposed to explain the relationship between 

intrinsic motivation and extrinsic reward. People are extrinsicaUy motivated to 

perform an activity when they expect a tangible reward such as money, a prize, a 

trophy, or when they receive praise such as positive verbal feedback. According to 

Atkinson (1964) the relationship between intrinsic motivation and extrinsic reward is 

additive in nature. Reiss and Sushinksy (1975) were of the view that extrinsic reward 

causes distraction rather than decreasing intrinsic motivation. Greene and Lepper 

(1975) suggested that extrinsic reward overjustifies previous intrinsic motivation, 

therefore decreasing intrinsic motivation. According to Deci (1975), there are two 

fiinctions of rewards, namely the controUing and informational aspects which explain 

the effect of extrinsic reward on intrinsic motivation. HaUiweU (1979) posits the view 

that perceived salience of the controUing and informational aspects causes either 

increase or decrease in intrinsic motivation. These approaches are now considered in 

more detail. 
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2.3.1. Atkinson - Additive Principle 

Achievement motivation theory (Atkinson 1964) proposed that achievement 

motivation was divided into two factors the need to achieve success and avoid faUure. 

This works was based on the achievement motivation theory of McCleUand, Atkinson, 

Clark, and LoweU (1953); the need to achieve success (nAch) and the need to avoid 

failure or fear of failure (FoF). According to Atkinson's formula, an individual's total 

achievement motivation is explained by the need to achieve minus the need to avoid 

failure. He used a projective test of the Thematic Apperception Test (Murray, 1943) 

to measure nAch and the Test Anxiety Scale to measure FOF, and maintained that 

individuals who show a higher level of the need to avoid faUure than need to achieve 

success would be less Ukely to enter into achievement situations. That is, they have 

negative achievement motivation. Individuals who have a higher need to achieve 

success than need to avoid failure in achievement situations would more Ukely 

participate m achievement situations. That is, they possess positive achievement 

motivation. The relationship between intrinsic motivation and extrinsic reward is 

additive, that is, extrinsic reward adds to the level of achievement motivation in order 

to produce total motivation in a given situation. In fact, Atkinson proposed that 

extrinsic rewards are needed to lure into an achievement situation any person whose 

motive to avoid failure is greater than his or her motive to succeed. Late research 

showed that extrinsic reward reduced intrinsic motivation and thus, overaU motivation 

made this theory untenable (e.g., Lepper & Greene, 1973). 

2.3.2. Competing Response Theorv 

Competing response theory (Reiss & Sushinsky, 1976) states that competing 

responses are detrimental to responses that promote task enjoyment. The offering of 

extrinsic reward could cause many reactions that compete with responses that 

faciUtate task enjoyment. Perfomung the task in a more interestmg way compared to 
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the previous task experience leads to increased intrinsic motivation whereas 

performing the task in a less interesting way relative to previous experience impairs 

subsequent intrinsic motivation. This theory suggests that when extrinsic reward is 

given for involvement in an enjoyable activity it causes potential distraction. 

Therefore, subjects tend to be distracted from the enjoyable task, but do not lose 

intrinsic motivation for the activity. This distraction may be in the form of 

performance anxiety, stimulus novelty effects, the urge to finish quickly to get the 

reward or cognitive distraction. Reiss and Sushinsky (1976) suggested that in a single 

trial extrinsic reward decreased intrinsic motivation, but extrinsic rewards with a 

multiple-trial approach did not decrease intrinsic motivation. Research on this theory 

(Reiss and Sushinsky, 1975) indicated that when rewards symboUsed success, 

contingent reward administered using a muUiple rewards procedure enhanced intrinsic 

motivation. The reason is because multiple reward made the subject feel more 

competent intemaUy. 

2.3.3. Discounting Principle And Oveijustification 

The Discounting Principle refers to the effect on intrinsic motivation of 

offering extrinsic rewards for doing the activity. For example, a boy plays cricket and 

is rewarded for this activity which can be described as a fun activity where a reward 

is not required. The rewards decrease the value of the cricket game to the boy, with 

the ultimate result that the boy stops playing cricket if the rewards are removed. Thus, 

extrinsic reward decreases intrinsic motivation, and this is called the Discounting 

Principle. According to the Discounting Principle (KeUey), if one reason for an 

individual's behaviour is salient another reason wiU be discounted. FoUowing on the 

Discounting Principle, Greene and Lepper's (1975) concept of oveijustification 

conception holds that people's intrinsic motivation may be decreased by inducing them 

to participate in an otherwise intrinsically interesting activity in order to receive 

extrinsic rewards. Because the extrinsic reward provides a very clear justification for 

undertaking the activity, intrinsic motivation becomes an oveijustification and is 
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reduced as a consequence. This interpretation can be contrasted to Atkinson's (1964) 

Additive Principle. In one study (Greene & Lepper 1974), nursery school children 

were induced to draw with a marker in order to win a prize. Those who were 

initiaUy promised and given a prize for their drawing activity engaged in it less during 

the free play period than did children who had neither been promised nor awarded a 

prize. Thus, the reward overjustified the previous enjoyable activity, and the children 

discounted their previously level of interest. Therefore, intrinsic motivation was 

decreased by the extrinsic reward. Research which demonstrated that under certain 

circumstances an extrinsic reward led to an increase in intrinsic motivation (e.g., Deci, 

Cascio & KmseU, 1973), brought this explanation into question. 

2.3.3. Cognitive Evaluation Theory 

Deci (1975) noted that on some occasions research showed an additive effect 

of extrinsic reward (e.g., Deci, Cascio & KmseU, 1975), but on other occasions it 

showed a discounting effect (e.g, Lepper & Greene, 1974). The existing theories 

predicted one or the other, based on mechanistic processes. Deci (1975) developed a 

theory which aUowed for either outcome, based on the individual's perception of the 

reward. Cognitive Evaluation Theory (Deci, 1975) predicts that intrinsic motivation 

is a fiinction of the degree of perceived competence and self-determination that are 

created by the interaction between an extrinsic reward and subjects' self-perception. 

Intrinsic motivation is increased or decreased by the individual's perception of two 

aspects of extrinsic reward: the controUing aspect and the informational aspect. 

The impUcations of cognitive evaluation theory are important for understanding 

motivation in sport because sports are not only based on intrinsic motivation but also 

involve the frequent use of extrinsic rewards. Deci and Ryan (1985) elaborated three 

proposhions for understandmg intrinsic motivation. The first proposition refers to 

people's intrinsic need to be self-determining in terms of the perceived locus of 

causality. An extemal perceived locus of causality decreases intrinsic motivation and 
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controls behaviour whereas an intemal perceived locus of causaUty increases intrinsic 

motivation and promotes autonomy. 

"Extemal events relevant to the initiation or regulation of behaviour wiU affect 

a person's intrinsic motivation to the event that they influence the perceived 

locus of causaUty for that behaviour. Events that promote a more extemal 

perceived locus of causaUty wiU undermine intrinsic motivation, whereas those 

•that promote a more internal perceived locus of causaUty wiU enhance intrinsic 

motivation." (Deci & Ryan, 1985, p. 62) 

The second proposhion relates to people's intrinsic need to be competent in deaUng 

with the environment and to conquer optimal chaUenges. Perceived competence is 

increased by success and receiving positive feedback and with feeUng self-

determinating regarding the activity. Intrinsic motivation is associated with perceived 

competence. Diminished perceived competence leads to decreased intrinsic 

motivation whereas increased perceived competence promotes intrinsic motivation 

depending on how subjects feel in the activity. 

" Extemal events wUl affect a person's intrinsic motivation for an optimaUy 

chaUenging activity to the extent that they influence the person's perceived 

competence, within the context of some self-determination. Events that 

promote greater perceived competence wUl enhance intrinsic motivation, 

whereas those that diminish perceived competence wiU decrease intrinsic 

motivation" (Deci & Ryan, 1985, p. 63) 

The third proposition relates to the fact that initiation or regulation of behaviour 

have informational, controUing, and amotivating aspects. The level of saUence of each 
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of the three aspects to an individual affects perceived causaUty and perceived 

competence, and it changes mtrinsic motivation. 

"Events relevant to the initiation and regulation of behaviour have three 

potential aspects, each with a fiinctional significance. The informational 

aspect facUitates an intemal perceived locus of causaUty and perceived 

competence, thus enhancing intrinsic motivation. The controlling aspect 

faciUtates an extemal perceived locus of causaUty, thus undermming intrinsic 

motivation and promotmg extrinsic compUance or defiance. The amotivatmg 

aspect faciUtates perceived incompetence, thus undermining intrinsic 

motivation and promoting amotivation. The relative saUence of these three 

aspects to a person determines the functional significance of the event." (Deci 

&Ryan, 1985, p. 64). 

While Deci and Ryan's (1985) treatment of CET refers to the notion of optimal 

chaUenge, Uttle research has actuaUy examined perfonnance tasks or the effect of 

performance in such optimaUy challenging tasks as an influence on the relationship 

between extrinsic rewards, and perceived competence and intrinsic motivation. This 

thesis focuses on the role of performance as a mediator between rewards on the one 

hand and perceptions of competence and intrinsic motivation on the other. 

2.3.3.1. ControUing aspect of reward. 

When people perceive a change from intemal to extemal causality of their 

behaviour as a consequence of being given an extrinsic reward, and hence a reduction 

in self-determination, intrinsic motivation decreases. This is referted to as the 

controlling aspect of cognitive evaluation theory. People are intrinsicaUy motivated 

initially to do the activity but once an extrinsic reward is given to them, the reason to 

act changes from intemal to extemal, thereby decreasing self-determination. 

Individuals attribute their beha\dour to an extemal factor. Consequently, intrinsically 
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motivated behaviour tends to be reduced when reward is no longer avaUable. 

Although less common, the converse is also tme; where a reward made an individual 

feel more self-determining, intrinsic motivation would increase. 

2.3.3.2. Informational aspect of reward. 

When extrinsic rewards provide a person with positive information, they 

enhance perceived competence, thus increasing intrinsic motivation. When the 

information is negative and impUes lack of competence, however, intrinsic motivation 

decreases. These positive and negative effects on perceived competence and self-

determination are attributed to the informational aspect of cognitive evaluation, 

accordmg to the theory. 

For example, a positive informational aspect occurs when people perceive they have 

competence in performing an activity thereby increasing intrinsic motivation. On the 

other hand, a negative informational aspect occurs when people perceive 

"incompetence, that is they do not achieve the desired resuh, thereby decreasing 

intrinsic motivation. 

2.3.3.3. Salience. 

HaUiweU (1978) reinforced Deci's (1975) proposition that it is not the real 

strength or nature of the extrinsic reward but perceived salience of the controUing and 

mformational aspect that causes either increase or decrease in intrinsic motivation. 

Cognitive-evaluation theory could be better understood if the foUowing three 

important aspects are grasped. Fu-st, the processes by which extrinsic rewards can 

affect intrinsic motivation involve a change in perceived locus of causaUty and change 

in subjects' feelings of competence. Second, each reward has two factors, a 

controlling aspect and an informational aspect, and it is the relative unportance of 

these aspects which governs the process that wiU be initiated. Tlurd, and probably 

the most outstanding feature, is that it is not the salience of the reward itself, but the 

perceived saUence of the controlUng or informational aspects of the reward which 
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mediates the effects of extrinsic rewards on intrinsic motivation. Thus, Cognitive 

Evaluation Theory is a cognitive phenomenological approach to the understanding of 

motivation. 

In conclusion the additive principle is the sum of intrinsic motivation and 

extrinsic reward equal to total motivation. Other, theories however, suggest that it is 

incortect to add intrinsic motivation and extrinsic rewards because extrinsic rewards 

may decrease intrinsic motivation. Competing Response Theory suggested that when 

a reward is given for a single trial it decreases intrinsic motivation, whereas multiple 

trial extrinsic rewards does not decrease mtrinsic motivation. This theory, however, 

ignores the abUity of perception to re-evaluate the effect of extrinsic reward on 

intrinsic motivation. The Discounting Principle and Oveijustification Hypotheses 

suggested that extrinsic rewards decrease intrinsic motivation by overjustifying the 

previous enjoyable activity and discounting the previous level of interest. This theory 

does not lay much emphasis on development of perceived competence in dealing with 

an activity. Cognitive Evaluation Theory clearly explains the effects of extrinsic 

reward on intrinsic motivation in two ways, namely the controUing aspect and the 

informational aspect of rewards. This theory, however, fails to focus on the level of 

performance and its effect on intrinsic motivation. Different theoretical propositions 

suggest simUar predictions for why extrinsic rewards decrease intrinsic motivation. It 

appears, however, that the above theories have not explained in detaU the reason for 

extrinsic rewards decreasing intrinsic motivation. In the area of sports. Cognitive 

Evaluation Theory (Deci 1975; Deci & Ryan, 1980, 1985) is most frequently used in 

interpreting the effect of reward on intrinsic motivation. The focus on cognitive 

processes which can lead to different resolutions in terms of intrinsic motivation has 

been a strength of this approach, making it consistent with curtent perspectives in 

psychology. An attraction of this theory in sport is its focus on perceived competence 

and self-determination. This theory suggests that perceived competence is closely 

related to self-determination and both perceived competence and self-determmation 
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are fiindamental aspects of intrinsic motivation. It is important to note that a sense of 

competence through the individual's perception of the level of performance is Ukely be 

a cmcial factor in determining intrinsic motivation. A carefiil analysis of the 

motivational context in sport activity and its relevance to the level of performance 

needs to be done to fliUy explain this complex relationship. 

2.4. Measurement of Intrinsic Motivation 

A vital issue in research on intrinsic motivation is the manner in which it is 

measured. There are two kinds of measurement of intrinsic motivation. One is that 

based on free choice behaviour, that is, how much subjects spend their time on the 

activity without perceivable extrinsic rewards and when behaviour is open to free 

choice. This measure was derived from the definition of intrinsic motivation based on 

free choice or self-determination in the absence of extrinsic rewards and was used in 

many of the early studies where controlled environments were set up. For example, 

Deci (1971, 1972b) applied the free choice behaviour measurement in puzzle solving. 

The second technique for measuring intrinsic motivation used by some researchers is 

the questionnaire approach. For instance, Mayo's (1976) Task Reaction Questionnaire 

was designed to assess intrinsic motivation on the stabUometer task. Ryan and 

coUeagues (Plant & Ryan 1985; Ryan, Mims & Koestner, 1983) have developed a 

multidimensional measure of feelings relating to the task. They discussed and assessed 

various hems and subscales. The resuhmg questionnaire was later caUed the Intrinsic 

Motivation Inventory (IMI) by other workers in the field. It is composed of five 

subscales; Interest and Enjoyment, Perceived Competence, Effort and Importance, 

Perceived Choice, and Pressure-Tension. The foUowing section describe and assess 

these two approaches to the measurement of intrinsic motivation. 

2.4.1. Behavioural Measurement fFree Choice And No Reward) 

Early in the history of research on the effect of extrinsic rewards on intrinsic 

motivation, measurement of intrinsic motivation was typically behavioural in nature 
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(Deci, 1971, 1972b; Lepper & Greene, 1975). People were said to be intrinsicaUy 

motivated, if they participated in the activity in the absence of perceivable extrinsic 

rewards or constramts. The basis of free choice measurement of intrinsic motivation 

is how much subjects spend their time on the activity, which is a useful note of the 

subjects' affective reaction to the activity. Measurement by this method has involved 

surteptitiously observing subjects' behaviour during the free choice period in an 

interestmg task without any extrinsic reason for doing it, such as positive 

remforcement, praise, money, prize or social approval. However, Deci and Ryan 

(1985) noted that the measurement of intrinsic motivation becomes very compUcated 

in situations where motivation is govemed by intemal pressures, needs, feelings and 

expectations which can aU alter the way humans behave and perform. 

In a number of studies, free choice measurement has been used as the 

measure of intrinsic motivation (Deci, 1971; 1972a, 1972b; Greene & Lepper, 1975; 

Lepper & Greene, 1974). Experiments related to this approach were mostly 

executed in non-sport settings. However, OrUck and Mosher (1978) used this 

approach to test 11 year old subjects on the stabilometer, an interesting motor activity 

which evaluated body balance. Nevertheless, the stabUometer is a laboratory, not a 

real world sport competition, so control of the environment is possible. 

The free choice technique has hs shortcomings. This method needs careful 

manipulation of the experimental procedure because if the subjects know that they are 

bemg observed, then their intrinsic motivation usually appears to be greater, whereas 

in reaUty, they are trying harder because they are being watched. Here intrinsic 

motivation can be confused with other extemal variables. Another shortcoming in the 

method is that it is unsuitable for most sporting events because sports take place in an 

uncontroUed dynamic environment. For example, most sport set tune during play 

have no time to behaviour their action in free choice time. Also, in competitive sport 

there is usually a large extrinsic motivation component Uke praise, trophies or money. 



22 

Therefore, it is almost impossible to measure intrinsic motivation m this environment. 

Fmally, the free choice method makes comparison between studies difficult because 

the attraction of the experimental activity is reactive to the attentive available. 

2.4.2. Ouestionnaire Measurement of Intrinsic Motivation. 

An altemative method to measure intrinsic motivation is the questionnaire 

method based on Deci's definition (1975) of perceived competence and self-

determination. Questionnaires for measuring intrinsic motivation have been 

developed. These include the Task Reaction Questionnau'e (TRQ) developed by 

Mayo (1976), and the Intrinsic Motivation Inventory (IMI) developed by Ryan 

(1982). McAuley, Duncan and Tammen (1989) modified the IMI by extendmg it to 

the sports domain. Using White's concept on effectance motivation based on 

perceived competence in dealmg with the environment, Harter (1981) developed a self 

report scale which measured subjects (grade 3-9) intrinsic versus extrinsic orientation 

towards learmng and mastery in the classroom. Weiss, Bredemier and Shewchuk 

(1985) modified Barter's (1981b) method by focusing on the sports domain. The 

nature and use of these questionnaires is now considered in some detaU. 

2.4.2.1. Mavo's Task Reaction Ouestionnaire CTRO) 

Mayo's (1976) Task Reaction Questionnmre (TRQ) was developed to measure 

intrinsic motivation for a cognitive task, namely the SOMA puzzle.. This measure 

contams items addressing task interest, feeling of achievement, feeling of bemg 

chaUenged, and motive for participating in the activity. The questionnaire consists of 

23 hems which indicate intrinsic motivation and extrinsic motivation, each item has a 

range on a 1 to 7 point scale. The range of the TRQ is 23 to 161 points. This 

questionnaire reveals high intemal consistency with r=.93, (Mayo, 1976), .r=95 

(Pretty & Seligman, 1984) . Fisher (1978) also found this test to be highly reUable 
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(r=.96). Usmg spUt-half reUabUity tests, VaUerand and Brawley (1983) compared the 

results of the TRQ to a free choice measure and derived the same result. However, 

this research has not tested the factor stmcture usmg confirmatory factor analysis to 

esthnate the fit of the data to a hypothesised model of the stmcture. Markland (1993) 

suggested classification in seven subscales, namely perceived competence, choice, 

effort, interest, enjoyment and excitement, achievement, social comparison and fear of 

failure. Although the Task Reaction Questionnaire has been shown to possess 

acceptable reUabiUty and vaUdity for measuring intrinsic motivation for a specific task 

which requu-es physical balance. The stabUometer task is usually of short duration, 

whereas many real sports activities require a much longer period of sustamed 

motivation. Besides, sport activity depends on muhiple cognitive assessment. The 

TRQ was used by Vallerand and Reid, (1984, 1988) in relation to motivation in the 

sport area and by Lopez (1981) m relation to the general working situation. 

2.4.2.2. Harter's Intrinsic - Extrinsic Orientation Ouestionnaire 

Harter (1981a) described a self report measure to assess intrinsic motivation 

versus extrinsic motivation in primary school chUdren with regard to classroom 

learning. Harter developed a 30 item scale for measuring intrinsic versus extrinsic 

motivational orientation in the classroom, consisting of five dhnensions, with sk 

questions in each subscale. The five scales investigated, chaUenge, mterest, mastery, 

independent judgement and criteria of success and failure. Further analysis of the five 

dhnensions indicated two underUng factors. The first three dhnensions comprised a 

motivational value factor (challenge, interest and mastery), whereas the remammg two 

dhnensions made up a cognitive-mformational value factor (mdependent judgement 

and success and failure). The questions which indicate intrinsic motivation were 

written m one column, whereas those which depict extrinsic motivation were written 

in another column. Subjects were given scaled boxes to tick by which they expressed 

then" responses. 



24 

The aun of the measure was to estabUsh the developmental trend that occurs 

from extrinsic motivation to mtrinsic motivation. Contrary to expectation, in the first 

cluster, the students moved from mtrinsic motivation to extrinsic motivation. Harter 

suggested that this could be a reflection of the school system or that the students were 

adopting the relevant school culture which reinforced the extrinsic motivation trend. 

However, m the cognitive-mformational cluster students moved from extrinsic 

motivation to intrinsic motivation. Harter concluded that motivational factors are 

related to situations and are not trait dependent. This study is valuable because it 

examined developmental shifts and suggested that motivational factors are situation 

specific. A major hypothesis of Harter's study was that intrinsic motivation is related 

to perceived competence. Higher perceived competence is related to higher mtrinsic 

motivation. The resuhs of the study, according to Harter, supported the hypothesis. 

The mam weakness in Harter's (1981b) lEOQ is that the format of the 

questionnau'e is misleading and the statement for differentiating intrinsic motivation 

and extrinsic motivation is difficuh for grade 3 - 9 chUdren because the gradmgs of 

items on the subscale are too condensed. As such it is difficult to obtain a clear 

picture of intrinsic motivation. The age of subjects to whom the questionnau'e can be 

admmistered is limited to grade 3 - 9 . This scale focused mainly on the leammg and 

mastery aspect of motivation m the classroom which is different from the atmosphere 

in the sports area. 

2.4.2.3. Weiss. Bredemeier and Shewchuk's Intrinsic/Extrinsic Motivation 

Scale for the Youth Sport Setting. 

Weiss, Bredemeier and Shewchuk (1985) developed a scale to measure 

mtrinsic/extrinsic motivation for use m the sport setting by rewordmg Harter's (1981) 

measure of motivational orientation. This scale was appUed to a particular program m 

which the subjects were focused on skiU development, cooperation with peers, and on 

developing a positive attitude toward physical activity. Weiss et al. used tWrd to sk 
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grade boys and girls as subjects and the questionnaire consisted of the total 30 items 

from Harter's lEOQ with 6 items for each of five subscales. Weiss et al. used both an 

exploratory factor analysis and a confirmatory factor analysis to test the fit of the 

sport motivation data to the origmal five factor stmctural model identified by Harter 

for the motivation questionnaire. In the modified scale it appears that the sample 

came from a special sports program, which is different from a general group, and thus 

the scales is more likely to measure social psychological factors associated with 

participants rather than cognitive assessment which depends on the level of 

performance in a dynamic situation. 

2.4.2.4. Ryan's (1982) Intrinsic Motivation Inventory 

The Intrinsic Motivation Inventory (IMI) was created and developed by Ryan, 

Muns and Koestner (1983) and extended by Ryan and Plant (1985). They developed 

the Intrinsic Motivation Inventory (IMI), based on Deci and Ryan (1980, 1985) 

definition, suggestmg that perceived competence and self-determination are the 

central part of mtrinsic motivation. This questionnaire consists of 27 items which 

have rarely been used. McAuley, Duncan and Tammen (1989) suggest that the 

inclusion or exclusion of any one factor faUs to adversely affect the remaimng factors. 

This questionnau'e consisted of a seven-point Likert-type scale. Subjects were asked 

to respond to how much they perceived each subscale, ranging from whether they 

strongly agree or strongly disagree. There are five subscales; perceived competence, 

mterest-enjoyment, effort-importance, pressure-tension and perceived choice. They 

used questionnau'e without perceived choice subscale. 

2.4.2.5. McAulev. Duncan and Tammen's IMI. 

The Intrmsic Motivation Inventory (IMI) developed by Ryan and his 

coUeagues (1985) was modified for use m a compethive basketbaU shootmg game 

mvolvmg American university students by McAuley, Duncan, and Tammen (1989). 

The revised IMI consisted of four subscales which are mterest-enjoyment, perceived 
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competence, effort-importance and tension-pressure. Perceived choice was omitted 

because subjects had no choice about the task or when they did it. A basketbaU free 

throw shootmg game was used for assessmg psychometric properties of the Intrinsic 

Motivation Inventory. McAuley et al. noted that Ryan had clahned that either 

addition or removal at any one subscale does not detrimentaUy mfluence the rest of 

the subscales, and aU the 27 items have rarely been used. They also suggested that any 

subscale could be made shorter to choose the desu'able hems without seriously 

changing the original reUabUity and it is possible to easily modify the end of each item 

for measuring mtrinsic motivation m various tasks. McAuley et al. reported that the 

mtemal consistency of the overall scale reflected an alpha coefficient of (r=.85), 

mdicatmg adequate reUabUity. They also compared 18 items with 16 items for 

measuring the fit to a model between four first order factors and one second order 

factor m the hierarchical model for general mtrinsic motivation. Resuhs mdicated that 

the ratio of chi-square to degrees of freedom was 2.5, mdicatmg a tenable value, 

according to the authors. 

2.4.2.6. Free choice versus questionnaire measure for intrinsic motivation. 

In the Uterature, intrinsic motivation has been measured mainly by free choice 

and questionnau'e measures. Free choice measurement is based on the premise that 

mtrmsic motivation is rooted m the participant's involvement m an activity solely for 

self-gratification, not due to any extrinsic reward. Researchers have rarely used this 

method in the sport area. Many researchers have preferted to use the free choice 

method in non sport areas such as puzzle game or drawing. Free choice measures do 

not provide a du'ect assessment of mtrinsic motivation. Rather mtrinsic motivation is 

inferred from beheviour and there could be other motivational factors that affect 

behaviour. Another major flaw in free choice measures is that subjects tend to change 

then- perception and behaviour when they know they are bemg observed. It is 

possible that when reward is given, subjects tend to work hard. As a consequence 
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which they feel tired, resultmg m a decrease m mtrinsic motivation. Therefore, this 

measure needs to be carefiiUy organised by the experimenter. 

Different researchers have different criteria on what free-choice behaviour may 

determine intrinsic motivation. For example, Deci (1971, 1972a, 1972b) and Lepper 

and his coUeagues (1973, 1976) employed the length of tune the subject freely spent 

on the task in the absence of reward. Arnold (1976) and Fart (1976) measured 

intrmsic motivation m terms of degree of wilUngness to take part m future activities. 

Philps and Lord (1980) evaluated intrinsic motivation through the level of 

performance. Thus, it appears that the free choice measure focuses on the whole 

picture, not on specific segments, in determining intrinsic motivation. As a 

consequence, validity and reUabUity of the free choice measure can be questionable. It 

is also difficuh to use in real sport contexts, because these do not naturaUy offer 

choices under controUed conditions. 

The altemative measure of intrinsic motivation is the questionnahe measure 

which is based on White's (1959) competence theory and Deci's (1975) self-

determination theory. Thus, mtrinsic motivation is determined by measuring such 

factors as perceived competence and self-determination, mterest and enjoyment. This 

method have been used by McAuley et al. (1989), and Whitehead and Corbm (1991) 

who have employed the with IMI, whereas Vallerand (1983), and VaUerand and Reid 

(1984, 1988) used the TRQ m the sport field. The operational definition of mtrinsic 

motivation m this case is more flexible than m the free-choice measure. Moreover, 

the questionnaire approach enables the researcher to measure the degree or level of 

the motivation factor. Also, it is easier to test the validity and reUabUity of the 

questionnau'es as weU as obtain and analyse data. 

In conclusion, the use of either the free choice measure or the questionnau'e 

measure depends on the situation or purpose of the study. It appears that the free 
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choice measure may not be suitable to measure mtrinsic motivation m the context of 

the present thesis. The definition of mtrinsic motivation in this thesis is based on 

perceived competence and self-determination, as weU as mterest and enjoyment. The 

activity hself has no thne Umit and there is no naturaUy occuring way to measure 

directly the behaviour of subjects m reaction to the reward. Thus questionnaire 

measurement appears to be more suitable for this present thesis. 

2.5. Research 

In this section the past research is reviewed m order to consider the effect of 

extrinsic reward on intrinsic motivation. Extrinsic reward is also frequently used to 

motivate people to improve performance. The issue of reward contmgency plays a 

cmcial role m interpreting the resuhs relating to the relationship between extrinsic 

reward and mtrinsic motivation. Several investigators, however, have explored the 

issue of contingency. Resuhs were mconclusive as different definitions produced 

different resuhs untU Ryan, Muns and Koestner (1983) gave a consistent 

interpretation based on clear definitions of reward contmgency. The issue of 

perfonnance is very important m the sports area, but there is no detailed analysis to 

mterpret the effect of perfonnance on mtrmsic motivation. It has been found that 

unportant factors which influence sports participation are enjoyment, sense of 

personal achievement, challenge and affiliation in sum called mtrinsic motivation 

(Alderaian & Wood, 1976; Wankel & Kreisel, 1982; Wankel & Pabich, 1982). 

Vallerand and Reid (1984, 1988) tested the role of perceived competence m 

relation to intrinsic motivation and found that an increase m perceived competence 

tends to increase intrinsic motivation, especially when the competence is identified 

through verbal feedback. It has been argued, consistent with cognitive evaluation 

theory, that perceived competence is a mediating factor between extrinsic rewards and 

mtrinsic motivation. Verbal feedback, rather than tangible reward is most frequently 

used to encourage and motivate athletes. As such, it is necessary to review the role of 
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verbal feedback m relation to performance and intrinsic motivation. Though different 

age groups and genders react differently to the issue of extrinsic reward, there has not 

been a detailed study of this issue. Desphe work such as Harter (1986a) the role of 

gender and developmental aspect m the relationship between intrinsic motivation and 

extrinsic motivation and the influence of age in the cmcial adolescents years has not 

been mvestigated. Thus, the present review provides ample scope for analysmg the 

relationship between extrinsic reward and intrinsic motivation, exploring the 

relationship between extrinsic rewards and performance, considering the issue of 

reward contingency, and examining the relationship between intrinsic motivation and 

performance. The review also assesses the relationship between extrinsic reward, 

perceived competence and mtrinsic motivation; between verbal feedback, perceived 

competence and mtrinsic motivation; between verbal feedback and performance; and 

lastly, the effect of age and gender and theh relationship with mtrinsic motivation. 

2.5.1. Extrinsic Rewards And Intrinsic Motivation 

Extrinsic rewards such as praise, trophies and money are frequently used in 

sport events and school classes to encourage individuals largely based on the additive 

principle. Atkinson (1964) proposed that extrinsic reward could help to promote 

more motivation in the activity. Learning theorists have asserted that when extrinsic 

rewards are admmistered to mfluence the performance of a specific behaviour, it wiU 

mcrease the Ukelihood of that behaviour persisting even after rewards have been 

termmated (Dombush 1965; Goyen & Lyle, 1971; Schunk 1983). From this it has 

been mferred that mtrinsic motivation has increased. Deci (1971a) examined the 

effect of extrinsic monetary reward on intrinsic motivation with coUege students by 

using intrinsically interesting block puzzles (SOMA) m three one-hour sessions. 

Intrinsic motivation was measured by free choice behaviour. At the end of each 

session m this study, subjects were asked to complete a questionnahe, ratig on 1 to 9 

point scale, the interest and enjoyment for task. In the second session, the subjects 

were divided into two groups: a group who received task contmgent rewards of 
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money ($ 1 per puzzle solved) and a control group. Each group consisted of 12 

subjects. In the tlurd session, with no reward for either group, the experimenter left 

the subjects alone with altemative amusements such as magazines set up on a table 

and secretly observed theh- behaviour. This study found that the reward group 

showed a decrease in intrinsic motivation from session 1 to session 3, whereas there 

was no evidence of such a decrease m the control group. Following this, a field 

experiment (Deci, 1971a) was conducted usmg 2 groups of four males, total eights 

undergraduates. Agam there was a reward group and a control group. The subjects 

were requbed to write headlines and performance was measured by the average tune 

need m writing each headUne. That is, a short tune needed m writmg a headUne was 

mterpreted as indicative of strong intrinsic motivation. In the same manner, longer 

time needed to write the headlines indicated lesser mtrinsic motivation. The reward 

group was paid for the first three weeks of a 12 week period. There was no 

significant change m the tune taken by the reward group over the 12 weeks but the 

control group showed a notably unproved performance. 

In a thu-d study, Deci (1971a) mvestigated the effect of verbal feedback 

(positive and no feedback) on intrinisic motivation by using an mteresting SOMA 

puzzle game. In the first session subjects were taught to play the game. In the second 

session the positive feedback group were told that theu' score was better than the 

average for the puzzle game. When the subjects did not solve the puzzle, they were 

told that it was the most difficuh one and that most people were unable to solve h, so 

they had not played badly. After both the groups played the puzzle m the thu'd 

session, nehher the positive feedback group nor control group received any feedback. 

In order to test whether the puzzle is of interest or enjoyable to the subjects, they 

designed a nine-pomt questionnaire that measured the various levels of mterest and 

enjoyment of the activity. The average for this level was 7.42 to 8.25. Resuhs 

revealed that the positive feedback group displayed no decrease m the thne spent on 

the puzzle over the three sessions, whereas the no feedback group showed a 
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consistent decrease m the amount of time spent on the puzzle over the three sessions. 

The Umitation of this study is that subjects came from different backgrounds (a 

mkture of technical and art students) which may have produced different resuhs. 

Deci conducted three consecutive studies m order to examme the effect of 

extrinsic rewards on puzzle and news headline writing. There were some limitation; 

These studies did not report performance because the abUity of subjects may affect 

mtrinsic. motivation. It is also possible that competence of unproved performance may 

affect intrinsic motivation. The number of subjects who participated in this study was 

quhe smaU, that is, 24 subjects for the first and tlurd study, and only eight for second 

study. Also, the subjects of tlurd study came from different backgrounds. For 

instance, one group was from mechanical science; the other participants were art 

students. This difference m background may affect the subjects' reaction to the task. 

Lepper and Greene (1974) investigated the oveijustification effect on mtrinsic 

motivation with 4-year-old chUdren m a nursery school. They participated m a picture 

drawmg activity. ChUdren who displayed high mterest in the activity were selected 

for further study. These children were assigned to one of three groups: the expected-

reward group were promised a certificate with a gold seal and ribbon just for 

participatmg in the activity. In the unexpected reward group, chUdren only received a 

reward after participating m the activity with no mention of a reward beforehand. The 

no reward group participated without any mention of a reward at any stage and no 

reward was given. After two weeks of baseUne observation, the experimental period 

was conducted over three consecutive days. The data coUected during free choice 

tune periods revealed that chUdren in the expected reward group showed a significant 

decrease m mtrinsic motivation. In both the unexpected reward and no reward group 

there was a minor mcrease m mtrinsic motivation but h was not statisticaUy 

significant. The results of this study contradict the Additive Principle, supportmg a 
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Discountmg Principle interpretation of the relationship between extrinsic rewards and 

mtrinsic motivation. 

Deci, Cascio and KmseU (1975) examined the effect of different type of 

performance feedback on mtrinsic motivation. Resuhs demonstrated that positive 

feedback increased the mtrinsic motivation of males, whereas positive feedback 

decreased the mtrinsic motivation of females. Negative feedback decreased mtrinsic 

motivation for males and females. This result may mdicate that traditional sex role 

sociaUsation of males and females produces different effects on mtrinsic motivation. 

That is, males appear to more achievement-oriented, while females tend to be less 

achievement-oriented and more socially conscious. 

Using simulated games Amold (1976) investigated the effects of extrinsic rewards 

on mtrinsic motivation m 53 undergraduate students over three sessions. Amold 

measured retum behaviour of subjects (both actual return and volunteering to retum) 

feelmgs of competency, satisfaction, enjoyment and task performance. The design 

aUowed for each group to be rewarded at each session. AU subjects in group one 

received $2 after session 1, subjects in group 2 received $2 after session 2, and 

subjects m group 3 received $2 after session 3. At the end of the game m each 

session the subjects were asked to fiU out a questionnaire consistmg of four 7 pomt 

scales. They were asked subjects to rate theh degree of enjoyment, satisfaction, 

feeUng of competence and degree of mterest in returning to play agam. Resuhs 

revealed that when Group 1 was rewarded, the retum rate was 77% for session 2 

whereas m the absence of reward for Groups 2 and 3 at the same session, the retum 

rate was 53%, indicatmg that intrinsic motivation of subjects who were rewarded 

during session 1 was significantiy (p<0.05) higher than that for the no reward groups 

namely Groups 2 and 3. In the second session only Group 2 was rewarded. Resuhs 

showed that for the rewarded group (2) the return rate was 37% for session 3, but for 

groups 1 and 3 the no reward groups m the same session (2) the retum rate was 55% 
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for session 3, mdicatmg that intrinsic motivation of subjects m the no reward group 

was higher than intrinsic motivation of subjects in the reward group. However, 

StatisticaUy, the difference was not significant (z=-0.73, p.0.05). An altemative 

measure, namely the questionnaire method, was used by Arnold to mdicate 

satisfaction, enjoyment, and volunteering as measures of level of mtrinsic motivation. 

The questionnaire (satisfaction and enjoyment of task) revealed no consistent pattern 

of significant difference between reward and no reward subjects. Results also 

mdicated that rate of volunteering to retum and actual retum were not consistent. 

Volunteering appeared to be an mflated mdication of strength of mtrinsic motivation 

as measured by subsequent behaviour. Therefore precaution should be taken m 

mterpreting volunteering as an mdicator of level of mtrinsic motivation. Amold also 

tested whether feedback from task performance had a significant effect on perceived 

competence and mtrinsic motivation by using multiple regression. Results showed 

that five performance independent variables together accounted for 45% of the 

variance in subjects' reported feelings of competence on the task. Extrinsic reward, 

however, accounted for less than 1% of the variance. The amount of variance 

accounted for by 6 variables (5 mdependent variables and extrinsic reward) was highly 

significant. Perceived competence of subjects who returned a second thne to perform 

the task was higher than perceived competence of subjects who did not retum for 

sessions 2 and 3. A difference m the same direction was observed at the end of 

session 2, though the difference was not statisticaUy significant (p>0.05). Resuhs 

indicated that when intrinsic motivation for a task is high, extrinsic reward either 

mamtams or slightly increase intrinsic motivation. In conclusion h appears that 

feedback from the task had an effect on perceived competence on the task, whereas 

extrinsic reward (money) did not mfluence perceived competence in the task. 

Perceived competence was an important factor influencmg mtrinsic motivation to 

perform the task again m the future. The mam flaw of this study was that h consisted 

of a smaU sample m each Group, especially for session 3. In addition, the 

questionnau'e used m this study is not validated. The analysis of data in groups 2 and 
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3 was not separated. This research especiaUy emphasised that feedback from 

performance is a potent influence on perceived competence and mtrinsic motivation as 

an mformational aspect of reward. 

Research conducted by Lopez (1981) studied the effect of extrinsic reward for 

performance on intrinsic motivation with female telephone operators by using 

attendance, tardmess, productivity ticket accuracy and tone of service recorded by the 

operator's supervisor. The Task Reaction Questionnaire (TRQ; Mayo, 1976) was 

used for measuring intrinsic motivation. On the first occasion subjects were asked to 

complete the TRQ questionnaire one month before the reward program started. At 

the tune of this first test the subjects were not aware that an mcentive program would 

be mtroduced. The same questionnaire was completed three months after mtroduction 

of an incentive program. The mcentive program was aimed at improving performance 

through a $50 gift to the best operator each month. The resuh of a t-test showed a 

significant (p<.01) increase in intrinsic motivation, perceived personal control over 

performance, feedback from the job and performance rating after the performance 

contmgent reward was unplemented. The resuU of the stepwise multiple regression 

analysis showed that 32% of the variance m mtrmsic motivation was explamed by 

change m perception of personal control over performance and 46% of the variance 

was explained by feedback from the job. Performance contmgent reward, therefore 

had a positive effect on performance, mtrinsic motivation and perception of personal 

control over performance. In turn, increase in intrinsic motivation lead to a feeUng of 

mtemal control over perfonnance and perception of feedback from the job. Lopez 

(1981) also suggests subjects should have greater mtrinsic interest m the task due to 

the offering of extrinsic rewards for perfonnance. Lunitations of this study mclude the 

fact that there was no control group and the problem of the definition of reward 

contingency . In particular, contingency is problematic because the nature of reward m 

this study was compethively contmgent, that is, if one operator received it, others 

could not (Ryan, Muns and Koestner, 1983). The Questionnau'e (Task Reaction 
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Questionnau'e, Mayo, 1976) may not suitable for this study because TRQ was 

designed for use with a stabUometer task. 

A study was conducted on female university students by Rosenfield, Folger and 

Alderman (1980), m order to test the oveijustification hypothesis using the 

mtrinsicaUy mterestmg cross word "Ad-Ub" game. The subjects were first divided mto 

four groups: monetary reward with competence feedback, monetary reward without 

competence feedback, noncontingent monetary reward without feedback, and no 

reward wth competence feedback. After practising the task with instmctions, 

subjects played the game for eight minutes, and then subjects were rewarded 

differently accordmg to high and low competence m the task. The subjects with high 

competence m the contingent reward group, consistmg of the top 15%, were highly 

paid and the subjects with low competence, consistmg of the bottom 15%, were low 

paid. The 15% of the subjects who showed greater than average activity m the no pay 

and competence feedback group were highly paid and the bottom 15% were low paid. 

Of the subjects in the contmgent reward with no feedback group, 15% were highly 

paid and 15% were lowly paid at random. In the subjects m the noncontmgent reward 

with no feedback group, 15% were highly paid and 15% lowly paid at random. 

FoUowing the pay manipulations the choice of participation was left entkely to the 

subjects. According to Rosenfield, Folger, and Aldelman (1980) when subjects freely 

choose to participate m an activity, extrinsic reward generally tends to decrease 

intrinsic motivation. Subjects were then asked to play for 15 minutes consequent to 

agreement, subjects were asked to fiU out a questionnaire both on task enjoyment 

evaluation and rate of retum for fiiture play. On completion of the questionnau'e, 

subjects were given a free choice tune of 3 minutes when the experimenter went to 

coUect credh forms and then subjects' behaviour was recorded by another 

experimenter. Resuhs revealed that highly paid subjects m the contmgent reward with 

competence feedback group showed more wiUmgness to retum for a fiiture game, 

displayed more Ukmg for the task, and spent more free time on the task than low pay 
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subjects m the contingent reward with competence feedback group. Subjects with 

competence feedback in the absence of pay showed the same result as the contmgent 

reward and competence feedback group. Also the subjects m the contmgent without 

competence feedback and subjects m the noncontingent reward without competence 

feedback groups were also compared. Resuhs revealed that low pay subjects m both 

groups were more wilUng to retum for a future game, displayed more Uking for the 

task, and spent more free time on the task than high pay subjects. A comparison of 

the no competence feedback conditions both with contmgent and noncontmgent 

reward showed that low pay subjects in the contmgent reward without competence 

feedback group and low pay subjects m the noncontingent reward with no 

competence feedback group showed more wUUngness to retum for a future game, 

displayed more Ukmg for the task, and spent more free time on the task than high paid 

subjects with no feedback regardless of contingent reward. This study showed that 

subjects viewed theh' rate of pay based on theh' competence m the task. When high 

pay was accompanied by high competence feedback subjects increased intrinsic 

motivation. When the rate of pay did not indicate the competence on the task, highly 

paid subjects decreased intrinsic motivation due to lack of competence regardless of 

reward contingency. In this study, contingent reward was given for level of 

performance, whereas noncontingent reward was given for participating irtespective 

of the level of performance or completion of the task. This study emphasised that the 

level of competence feedback is a substantial determinant of mtrinsic motivation. 

Thus, level of competence in the task influenced mtrinsic motivation more 

significantly than reward contingency hself The weakness of this study was that 

subjects' level of interest in the task was not pretested. The award of credit for the 

course may have had an effect on the dependent variable. It is also difficuh to 

generalise the resuhs because a single gender (female) was used. FmaUy, the 

questionnau'e was not examined for validity and reUabUity. 
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Kamiol and Ross (1977) studied the effect of performance-relevant and 

performance-urelevant rewards on the intrinsic motivation of 4 - 9 year-old chUdren 

on a game mvolvmg constmction of picture sUdes. The subjects were divided into 

three groups: subjects in the performance-urelevant reward condition only 

participated in playmg the game to receive two marshmaUows; subjects m the 

performance-relevant reward group were told that the number of marshmaUows they 

would be given was m proportion to the quaUty of theh' performance; and subjects m 

the no reward control condition were neither promised nor provided any reward. The 

experimenter had subjects perform a card game. FoUowmg this game, subjects were 

mformed of no reward in the forthcoming game and then the experimenter said that 

she had some work to do in the backroom. This was done to create a free thne period 

for 6 minutes for the chUdren with altemative toys, which mcluded thmker toys, 

pictures and a marble game. The amount of time they played the sUde game was used 

as a free choice behavioural measure of subjects' intrinsic motivation. Results revealed 

that the performance-relevant reward and control conditions mcreased mtrinsic 

motivation, whereas the performance irtelevant reward condition led to a significant 

decrease of intrinsic motivation. Least squares analysis of variance showed a 

significant difference in level of performance. The interaction mdicated that both the 

performance-relevant reward group and the control group performed better than the 

performance-irtelevant group. Addhional results showed that low performance 

reduced play for non-reward subjects but there was also a tendency for rewarded 

subjects to reduce play when theh performance was low. Play increased in non-

reward low performance subjects. In the lower performance group there was no 

difference between reward-relevant reward condhion and control group. However, 

the performance hrelevant reward condhion yielded less play than the two above 

condhions. It was revealed that males were more persistent than females, but there 

was no interaction effect of sex by experimental condition. No significant main effect 

or mteraction mvolvmg age were found. One of the problems with this study is the 

use of marshmaUows. The assumption that marshmaUows are Uked by aU chUdren 
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must be questioned. Furthermore, there is no rationale for the varied age group of 4 -

9 year-olds. 

Femgold and Mahoney (1975) studied the effect of extrinsic reward on 

mtrmsic motivation with five second grade children drawmg m FoUow-The-Dots 

books and playing an Etch-A-Sketch game. Each subject was shown how to perform 

the activities without any preference for 15 minute sessions daUy over four 

consecutive days. In Base Une 1, each child played for 15 minutes. Both activities 

were available with no suggestion of which activity to perform. Data was coUected 

over eight sessions of 15 minutes each over two weeks. In reward sessions, subjects 

were shown a display of rewards which could be gained by accumulatmg pomts. By 

performing the Dot-to-Dot exercise, subjects would score 1 point for hnproving their 

previous Baseline 1 performance, plus on extra point for each 50 extra dots joined. 

In BaseUne 2 the BaseUne 1 condhion was reintroduced and subjects were told that 

no rewards would be given. The rewards were removed from the area. Agam data 

was coUected for 2 weeks, foUowed by a 2 weeks mterval of no testmg. After this 

break, m BaseUne 3, a further 10 sessions of 15 minutes each were conducted with 

Baseline 1 conditions. Resuhs using repeated measure ANOVA, revealed that firstly, 

the rewards sessions showed a dramatic mcrease in performance over the BaseUne 1 

results. Secondly, that the BaseUne 2 sessions displayed an mcreased performance 

over the Baseline 1. Finally, and most importantly, that BaseUne 3, resuhs showed a 

further mcrease in performance over the BaseUne 2 sessions desphe a 2 week 

complete lay-off period. This study has strengths and weaknesses. Although the 

sample was small, the testing period was extensive and the retest period was lengthy 

allowing for the measurement of the long term effect of extrinsic reward on mtrinsic 

motivation. Performance however was regarded as intrinsic motivation, which is 

problematic. Fmally, there was no statistical comparison between BaseUne 1 and 

BaseUne 3. This study suggested that reward, over a longer term, affect mtrinsic 

motivation 
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Ryan (1980), employing a questionnahe to determine intrinsic motivation, 

used Cognitive Evaluation Theory to explam the unpact of an athletic scholarship on 

male and female undergraduate athletes. He predicted that male footballers receiving 

scholarships would see themselves as performing the sport for money and enjoy the 

sport less than non scholarship males, the rewards being interpreted as controUing. 

On the other hand, the female athlete receiving a scholarship would experience h as 

mformational regardmg theh- mdividual competence, because scholarships for women 

were a relatively new hmovation at that time and only a small number of athletes 

received them. Thus, the rewards for the females would be mterpreted as positive 

mformation and mtrinsic motivation would be enhanced. The results revealed that 

male footbaU players on scholarship experienced the scholarships as controUmg, shice 

they reported less mtrinsic motivation for football than did non-scholarship players. 

With male wrestlers, however, the resuhs were different. Because scholarships are 

given less frequently in wrestling and coaches emphasised that those selected were 

special, wrestlers apparently experienced theh' scholarships informationally, for they 

reported more intrinsic motivation for wrestling than did non-scholarship wrestlers. 

For sunUar reasons, the females on scholarship in a number of sports, showed 

enhanced intrinsic motivation, as predicted. In addition to providing strong support 

for Cognitive Evaluation Theory m a real sport context, this study suggests that h is 

not the fact of the reward hself that determines hs unpact on mtrinsic motivation; 

rather, h is whether the controUing or mformational aspect of the reward is perceived 

be more salient for the recipient. 

Alub (1990) examined whether athletic scholarship has an unpact on mtrinsic 

motivation by comparing funded athletes and non-fimded athletes m a Canadian 

University. Seventy coUege students were asked to respond to the questionnau'e, 

consistmg of sk subscales mdicative of mtrinsic motivation, i.e. fim, thne spent off 

season, enjoyment, mterest, effort, perceived competence, and the athletes' perception 
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of the resuhs. The resuhs showed that there was no difference m mtrinsic motivation 

between flmded and non-flinded athletes. However, the funded athletes displayed 

higher perception of theh' own athletic abUity in comparison to the non-funded 

athletes. Athletes funded for one year or less showed that they spent more free tune 

m their major sport than athletes funded for more than one year. These resuhs 

contradict the resuhs of Ryan's (1979) study, suggestmg that scholarship athletes 

displayed more extrinsic reasons for participation and reported less enjoyment of theh 

activity than non-scholarship athletes. In a second study (Ryan, 1980), reported 

scholarship either increased or decreased intrinsic motivation depending on the 

athlete's perception of the locus of causality. This difference between Ryan (1979) 

and Albu (1990) findings could depend on the nature of the sport environment. As 

Leyshon (1984) has suggested, the Canadian view of coUege sport is quite different 

from that held m the United States. American collegiate sport mvolves a lot of 

money, and universities give priority to athletics. On the other hand, Canadian 

universities do not spend as much on mtercoUegiate sport according to Leyshon. 

Therefore, Canadian scholarship athletes tend to perceive theh' scholarship as based 

on theh superior performance and competence, which in tum ehher increases or 

mamtams intrinsic motivation. Ryan's (1980) study also affirmed this proposition m 

relation to female athletes and wrestiers who displayed more intrinsic motivation due 

to the emphasis placed on theh- competence as the basis for theh' scholarships. 

Orlick and Mosher (1978) tested the impact of extrinsic rewards on intrinsic 

motivation for motor activity, using the standard free choice measure. They pretested 

chUdren ranging in age from 9 to 11 years to assess theh intrinsic motivation for the 

StabUometer task, an activity that mvolves static balancing. Fu'st, the chUdren had a 

free choice pretest period. Subsequently, the children returned for more of this 

activity under either an expected reward condition (a trophy if they did a good job), 

an unexpected reward condition (where the trophy was given after the same 

performance, but they were not informed of this untU they had completed the 
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activity), or control group 1 (which did not receive nor expecte a reward and also did 

not receive positive social feedback). Control group 2 received only positive social 

feedback for participatmg m the activity. Four days later, subjects returned for a post-

test assessment of intrinsic motivation, once again measured by a period of free choice 

activity. Results revealed that both the control groups spent more free choice time on 

the task, even m the absence of reward, than the subjects m the unexpected reward 

condition. The expected reward group, did not spend as much as the control group 

on the task, but spent more time m free choice activity m the absence of reward than 

the unexpected reward group. This is contradictory to the result of the study by 

Lepper and Greene (1975), who found that the expected reward group showed 

significantly decreased mtrinsic motivation compared to the unexpected reward 

group. OrUck and Mosher (1978) combined the two reward groups namely, expected 

and unexpected reward group and compared them to the two control groups 

combmed. They reported that the combined reward groups spent less thne on the 

StabUometer than did the subjects m the combined control groups. 

Douglus (1993) mvestigated how different kinds of feedback reward affect 

intrmsic motivation m fitness testmg, based on AustraUan Schools Fitness Test 

(ASFT) among students aged 11 to 12 years. Subjects were asked to complete a 20 

hem version of Ryan's (1982) IMI questionnaire one week before fitness testing. This 

consisted of a 1.6-km mn, sh ups, push ups and sh and reach, two skiU tests, a 50-m 

mn and a standmg long jump. One week following the fitness testmg, subjects m 

Group 1 were given one of three different certificates based on theh' performance. A 

gold one referted to achievement of more than 85% average, a sUver one referted to 

60% to 84%, and a bronze referted to 30% to 59%. Subjects m Group 2 were told 

that the test scores were not ready yet. Subjects m Group 3 were presented with the 

AFST certificate individually and with positive verbal feedback relatmg to theh 

performance. After the reward, subjects were asked to complete the post test IMI. 

Resuhs m the three groups showed that there was no difference between sexes, or 
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between levels of fitness or between reward conditions on total IMI change. The high 

performers m Group 1, however, mcreased m perceived competence and mtrinsic 

motivation, whereas low performers decreased on both variables. This indicated that 

reward may have provided mformation on competence for the subjects, which led to 

increased mtrinsic motivation for high performers and a decrease for low performers. 

In addition, aU subjects except the high-performing girls, were positive m relation to 

perceived competence and mtrinsic motivation. Even this was not significant, 

suggestmg that the feedback did not greatly decrease positive feeUng for the low 

performers. This study suggested that the reward did not significantly affect 

perceived competence and mtrinsic motivation. It is possible that mtrinsic motivation 

a week before and after the fitness test might be insufficient to reflect the subjects' 

tme perception of theh abiUty or achievement because of the length of time between 

the performance and the tests. Another possibiUty is that the subjects were not very 

mterested m the fitness test because of hs tough physical demands as compared to 

other activities such as game involving skiU and abUity. Douglas found that Conbach 

alpha coefficients supported the mtemal consistency of the IMI subscales, with the 

exception of the five-hem pressure-tension subscale. It was noted " with this age 

group of chUdren, therefore, it appears that the concepts of anxiety, pressure and 

tension are not reUably measured by this scale" (1993, p. 5). Douglas did not mclude 

the pressure-tension subscale m the calculation of the IMI score which was used m the 

analyses. This is a general lack of clarity of the findings. It is worth notmg the point 

made by Vallerand and Deci (1987), that the basis of mtrinsic motivation m youth 

fitness may be different to sport intrinsic motivation and intrinsic motivation for 

fitness should therefore be measured using differently. 

When studymg the relationship between reward and mtrinsic motivation, 

equivocal resuhs have appeared. Increased intrinsic motivation m the rewarded group 

was found m some studies (Amold, 1974.; Feingold, et al, 1975; Kamiol & Ross, 

1977; Lopez, 1980; Rosenfield et al., 1980), while decreased mtrinsic motivation m 
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the rewards group was shown m other research (Deci, 1971, 1972a, 1972b; Lepper & 

Greene, 1975). As considerable variation is evident in the research, fiirther 

mvestigation is necessary to understand the effect of extrinsic rewards on mtrinsic 

motivation. Particularly, it is possible that extrinsic reward tends to mcrease mtrinsic 

motivation when subjects obtain positive feedback about performance, besides 

feedback from the task hself On the other hand, h might be that extrinsic reward 

tends to decrease mtrinsic motivation when subjects view extrinsic reward as a means 

to an end, for histance, people do something in retum for the reward. 

The results could differ depending upon different operational definitions of 

mtrmsic motivation at the start, the level of mtrinsic motivation, different tasks, and 

the method employed. In the first of Deci's experiments (1971), the resuhs appear to 

indicate that a decrease m intrinsic motivation for the reward group may have 

occurted because subjects were satiated; m the reward period they worked hard but 

once the puzzle was solved they were no longer interested. Also, this study did not 

report any difference m performance over the reward period. In the second 

experiment (Deci 1972a) the thne taken to write a headUne was regarded as mtrmsic 

motivation as opposed to the free thne measurement m the first experiment. 

The previous research on the relationship between extrinsic reward and 

intrinsic motivation suggests that extrinsic reward could cause a decrease in mtrinsic 

motivation m the absence of feedback. This focuses on perceived competence m 

relation to the level of performance, whereas when extrinsic reward takes mto account 

the level of performance and perceived competence derived from feedback, the effect 

of extrinsic reward on intrinsic motivation may be poshive. According to Amold 

(1975), the mitial high level of mtrinsic motivation of the performer may produce a 

different result as to the decrease m intrinsic motivation because of reward. The long-

term effect of extrinsic rewards on mtrinsic motivation has not been exammed, except 

by Rosenfield, Folger, and Adehnan (1980) and Femgold and Mahoney (1975). For 
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measuring mtrinsic motivation, the free choice measure or questionnake method are 

most frequently used without exammmg theh- relative reUabUity and vaUdity. Early 

research showed very Uttle concern for the sport settmg. It was Ryan (1980) who 

first studied the effect of extrinsic reward on intrinsic motivation for sports activity 

and showed that different sports produced different resuhs. For example, footbaUers 

perceived scholarships more m terms of the controlUng aspect, whereas male wrestlers 

perceived scholarships from the perspective of the informational aspect of the reward. 

Besides, different genders produced different results, so Uke the wrestlers, female 

athletes viewed scholarships m terms of the informational aspect. Therefore, in order 

to produce an accurate mterpretation, gender and the nature of the task should be 

considered. In addition, a comparative analysis of the effect of extrinsic reward on 

mtrinsic motivation between the control group and the experimental group was 

ignored by FUngold and Mahoney (1975), and Lopez (1981). Most hnportantly the 

extrinsic reward may maintain or increase intrinsic motivation under certain 

chcumstances. For example, perceived competence from improved performance could 

mediate the controlUng aspect of the extrinsic reward. It is important to note that 

each participant can perceive theh* level of competence differentiy. 

2.5.2. Extrinsic Reward And Performance 

In this section, the main theory and research Uterature on the effect of extrinsic 

reward on sport performance is reviewed. Although there is a substantial Uterature 

relating extrinsic rewards to performance, the potential of extrinsic reward to enhance 

performance has not been considered in research on extrinsic rewards and intrinsic 

motivation. Enhanced performance could have impUcation for intrinsic motivation, 

ehher dh'ectly or through perceived competence. From a practical perspective the 

relationship between extrinsic rewards and sport performance is also very important. 
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To elaborate on this point in more detaU, consideration must be given to an 

earUer theory which assumes that extrinsic reward enhances perfonnance. Skhmer's 

(1953) theory of operant conditioning was concerned with the tuning of the reward to 

mfluence a subject's response rate and the observed behaviour. This theory assumed 

that when extrinsic reward is provided, h wUl positively remforce the organism's 

response. When rewards are withdrawn, response rate mcreases somewhat for a short 

thne. It is as if the organism tries harder to get the reward untU h learns that h is no 

longer available, and then response rate starts to drop off and contmues to decUne 

untU h reaches the initial level; this is called extinction. In order to contmue to 

stimulate the response, rewards are often provided to the subjects. TheoreticaUy, a 

weakness exists m that there is no explanation of the longer term effect when the 

reward is terminated. Animals such as rats and monkeys were used in research to 

develop this theory, which have been not considered cognitive mechanisms which 

might underUe human thought and behaviour. This theory has been content with the 

discovery of a fiinctional relationship between reward and behavioural performance 

for shnple behaviours. Nonetheless, h has been assumed by many that positive 

remforcement leads to mcreased mcidence of the remforced behaviour (performance) 

m humans performing work, school or sport tasks. 

Accordmg to Adams' (1963) theory of equity, workers strive to achieve an 

equity between theh' job mputs and outcome and the job input/outcomes of others. 

For example, if workers feel overpaid relative to others with the same mputs, 

workers tend to increase their mputs which may mcrease theh' level of performance. 

Likewise, if workers believes they are underpaid relative to others with the same 

mputs, they tend to decrease their input thereby decreasing their level of performance. 

Accordmg to the Cognitive Evaluation Theory (Deci 1975), extrinsic reward may 

decrease performance, however, extrinsic reward can also mcrease perfonnance. For 

example when an individual is given extrinsic rewards for exceUent performance, this 

reward tends to directly influence perceived competence. In Cognitive Evaluation 
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Theory, Deci (1975) does not show much concern about the role of extrinsic reward 

m facUitatmg performance compared to the unportance of extrinsic reward as an 

mfluence on intrinsic motivation. 

In the view of McGraw (1978), extrinsic reward tends to decrease 

performance. Extrinsic reward may divert one's attention away from the activity and 

towards the reward. It may also cause anxiety, thereby decreasmg performance. 

Lepper and Greene (1975) also suggested that when extrinsic motivation is given by 

another person it tends to produce different behavioural situations, as the performer 

may be uncertain about the specific behavioural requirements of the rewarder. 

In terms of the sport setting, it is valuable to review research which has 

exammed the mformational aspect of performance. Thomas and Tennant (1978) 

studied the influence of extrinsic rewards on performance m athletic tasks. Boys aged 

seven and nine were divided into four groups. The contingent group were told that 

the better they performed the more the reward they would receive; the non

contmgent group were told to do the best they could and they would receive a 

reward. The unexpected reward group were told to do theh' best but not mformed of 

any reward untU after performance. The control group were told to just play for fim. 

In each case subjects performed a target throwing task for 5 mmutes. Thomas and 

Tennant (1978) found that the contingent reward group achieved significantly higher 

perfonnance scores than the other groups. 

Denman, Landers, and Feltz (1980) specifically investigated the effect of 

awarding stars for performance m throwing a velcro baU with boys aged seven and 

nine who were divided mto three groups: contmgent reward, non-contmgent reward 

and no reward (control). Theh' results supported the poshive effect of extrinsic 

rewards on performance. The contingent and non-contmgent groups performed 
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equaUy weU, and much better than the control group. It is unportant to note that the 

task was a highly motivated and preferted skUl. 

A study conducted by Kamel (1989) mvestigated the effect of extrinsic reward 

and different kinds of rewards on the performance of swimmers, comparing 10-12 

and 13-15 years olds. This study revealed that age and abiUty were highly significant 

factors. The interaction effect of age by abUity was also found to be significant. 

Younger subjects produced larger variations m swimming performance than older 

subjects. It was also found that performance and attitude hnproved greatly with 

extrinsic reward particularly for the younger age group who were more mfluenced by 

extrinsic reward than the older subjects. Hence, students in swimming classes with 

extrinsic reward were more likely to participate than those students who did not 

receive any reward. This research concluded that preferences for rewards are age 

dependent and that there is a great deal of mdividual difference m the selection of 

preferted reward. The Umitation of this study is that only one treatment period was 

used with no delayed post testing. 

Schunk (1983) investigated the effect of reward on arithmetic division skiU 

with subjects aged 9 to 11. The study tested both level and progress of the division 

skUl. In the first session of this experiment, specifically designed to examine 

performance before and after the manipulation period, subjects were assessed for self-

efficacy on the skUl. FoUowing the first session, the performance contmgent group 

were told that they would be given an extrinsic reward for cortectly solving each 

problem during the second session. The task-contingent group were mformed before 

the second session that they would be given rewards just for a participatmg m this 

activity, and rewards were given at the end of second session. The unexpected group 

were not told of any reward. However, mdividuals this group were given 2 doUars. 

The research design controUed for the mfluence of receiving trainmg. After pretest, 

the second session continued with reward, and than one day after the second session. 
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post test was executed without reward. Prior to the tWrd session, subjects in aU 

groups were told that they would not receive a reward. The resuhs showed that the 

performance-contingent reward subjects demonstrated significantly higher division 

skUl than the task contmgent and the no reward group, which did not differ 

significantly from one another. The problem-solving speed of the performance-

contingent reward group was faster than the other groups. With respect to the 

present research, Schunk's study used the same method, which consisted of three 

sessions, one before the reward session, and one after the treatment experiment. One 

difference was that the "control" group did not received an unexpeaed reward at the 

end of session 2. The task was aversive to the subjects, which mean that extrinsic 

reward might have been more likely to raise performance. In this experiment 

feedback was not given during after the sessions. 

Goyen and Lyne (1971) investigated the effect of rewards upon retarded and 

normal readers on a visual-associate learning task with subjects, aged 6-7, who were 

aUocated to reward and no reward treatments withm each of the two readmg level 

groups. In this study the reward subjects were given one half penny per cortect 

response but no reward for an incortect response. After presentation of the nme 

paked associates in each leammg trial, subjects moved on to the test trial. Resuhs 

mdicated that the effect of the reward treatment was significant for both the retarded 

and normal reader groups. Subjects rewarded m both the retarded and normal reader 

groups showed a greater rate of cortect performance. However, this research used 

only a one-phase experiment, that being the period when reward was provided, and 

evaluated the number of cortect responses in a visual-visual paired associate learning 

task. 

Rushall and Pettinger (1969) conducted a study which was designed to 

examine the effects of various rewards on swimming performance with chUdren aged 

11 and 13. The subjects were assigned mto four groups: the control group received 
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no reward for performance; the candy group were given one piece of candy for each 

lap completed; the coaches' group received praise or comment at the end of a 

swhnmer's performance; the Money group received one cent for each lap completed. 

These rewards were provided at the end of each session. The money and candy 

groups were mformed of the consequences of their behaviour before performance. 

The others group were not. Results revealed that subjects rewarded with money and 

candy produced better performance than the coach's feedback and control groups m 

the swinuning programs. This study only used a manipulation phase, and did not 

employing a pretest of performance. RushaU and Pettinger's (1969) study did not 

examine the longer-term effects of introducing the rewards, so h not known whether 

the advantage would have been maintained once rewards were removed. 

MiUer and Estes (1961) studied the effect of reward on performance m 

discrimination learning. Subjects were asked to distinguish between the Une drawmgs 

of two persons. Subjects were classified mto three groups, namely a 50 cent reward 

group, 1 cent reward which was task contingent reward for theh" participatmg m the 

task group and no reward group. Subjects were given 100 trials to identify the 

drawmgs. Results showed that there was no difference between the two reward 

groups m the number of mistakes they made. The no reward group made less ertors 

than the two reward groups. The no reward group also exhibhed more wilUngness to 

learn. 

Glucksberg (1962) gave coUege students the task of mountmg a candle on a 

vertical screen. Subjects were assigned to one of two group; a reward group, 

consistmg of the top 25% were given $5, while a no reward group received no 

monetary reward. In addition, the best performer m the reward group was awarded 

$20. This is competitively contingent reward depending on how quickly subjects solve 

of problem. Results showed that reward subjects took a longer thne to solve the 

problem compared to the non-reward group. In a study by Kmglanski, Freidman and 
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Zeevi (1971), subjects m the no reward group performed significantly better than 

subjects m the reward group (task contmgent as free trip). LUcewise, studies by 

McGraw and McCuUers (1979a) showed that reward as task-contmgent for solving a 

series of 10 water-jar problem, subjects consistently took a longer thne to complete 

the task and made more ertors than the no reward group. 

The negative effect of reward on performance has been focussed mamly on 

subjects working m educational rather than sport settings. Studies generaly faUed to 

take into account the interest of the subjects and moreover ignored the longer term 

effect of reward on performance. In conclusion, the negative effect of rewards on 

performance hi the earUer studies frequentiy failed to distinguish between rewards 

contingency. They also ignored the mitial level of interest and they failed to take mto 

account competence feedback. There are very few studies relating to extrinsic reward 

and performance in the area of sports. However RushaU and Pettinger (1969), Kamel 

(1989), and Thomas and Tennant (1978) focused on the sports area particularly 

swimming. Resuhs from these studies mdicate that reward tended to mcrease 

performance; but the studies failed to analyse performance m the absence of reward 

and the longer term effects of extrinsic reward on performance. The weight of 

research, however, generally mdicates that extrinsic motivation has a poshive 

mfluence on performance. The potential for extrinsic motivation to enhance 

performance is important for practitioners, but h must be understood under what 

conditions extrinsic motivation does enhance performance to use it effectively m 

practice. There is some evidence that performance-contingent rewards promote an 

mcrease m performance. It is, thus, important to consider the issue of reward 

contingency. 

2.5.3. The Issue Of Contingency 

The studies dealmg with the relationships between extrinsic reward and 

mtrinsic motivation have used various terminology for the type of reward 
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admmistered. The main problem with these studies is that many authors use the same 

term to define different types of reward which does not clearly mdicate a uniform 

rewarding procedure. Consequently, the resuhs of different studies appear to be 

mconsistent and contradictory to one another. In order to understand this aspect of 

rewards, the issue of reward contingency was once agam reviewed and clearly 

analysed by Ryan, Ivfims, and Koestner (1983). Ryan et al. classified the types of 

reward mto four reward contmgencies, namely task-non-contingent, task-contmgent, 

performance-contmgent and competitively-contmgent reward 

Task-non-contingent rewards are given to subjects for taking part m the 

experiment, whether they perform the target activity or not. Rewards are given to a 

person who only participates in the activity hrespective of termination or quaUty of 

task activity. Deci (1972a) used the term-non contingent reward to refer to rewards 

for taking part in the experiment. 

Task-contingent rewards are offered to people for actuaUy domg the task or 

for completion of an activity regardless of standard of performance ( Deci, 1972a; 

Harackiewicz, 1979; Lepper, 1973.). 

Performance-contingent reward is used to mdicate that a reward is given for a 

defined level of performance. It is necessary to make specific reference to the quaUty 

of performance or the standard for achieving the task before performance (Schunk 

1983). 

Competitivelv-contingent reward means that if one person gets the reward, the 

others must lose it. This type of reward contingency often has a highly detrimental 

effect (Pritchard, CampbeU & Kampell, 1977). Consequently this type of reward 

causes anxiety and loss of mtrmsic motivation. Some people might regard competition 
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as an opportunity to improve one's skiU, however, which would lead to a different 

reaction on mtrmsic motivation. 

In addition, OrUck and Mosher (1978) and Lepper and Greene (1974) used 

the terms expected and unexpected reward in research on the effect of extrinsic 

reward on intrinsic motivation. Expected reward can be used mterchangeably with 

task-contingent reward. Lepper and Greene (1974) showed greater decrease in 

mtrinsic motivation for an expected reward group than an unexpected reward group. 

In contrast, Orlick and Mosher (1978) showed the biggest decrease m mtrmsic 

motivation for the unexpected reward group, while the expected reward group 

decreased in intrinsic motivation to a lesser extent compared to the unexpected group. 

It appears that the expected reward group is regarded as a task contmgent reward 

group because reward is given to the subject for complying with the experimenter's 

request. 

In a number of other studies (Cooper & Smith, 1974; Deci, 1972; Fart, 1976; 

Ross, 1975; Werner & Mander, 1978) task-contmgent reward was compared with 

either task-non-contmgent reward or no reward. Deci (1971, 1972b) demonstrated 

that subjects who received task-contmgent reward for completing puzzles, decreased 

theh' mtrmsic motivation compared to a no rewards group. Werner and Mander 

(1978) tested the difference between task-contingent and task-non-contmgent reward 

(each 5 cents) upon subsequent performance on a decodmg task. In each condition, 

the reward was 5 cents per hem decoded. The resuhs revealed that both rewards had 

a detrhnental effect. However, task-contingent reward decreased mtrinsic motivation 

more than task-non-contingent reward. They explained that subjects who received 

task-contmgent reward are more likely to perceive reward as the reason for domg the 

activity. Luyten and Lens (1981) offered coUege students one doUar for solving a 

puzzle. They found that the subjects m the task-contmgent reward group showed a 

lower level on aU five dependent variables (interest, chaUenge, wUUngness to return. 
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thne spent and willingness to retum m the future) than those of the no reward group. 

Daniel and Esser (1980) found that the extrinsic reward (compethively contingent ) 

decreased the mtrinsic motivation for high mterest task and low stmcture whereas 

reward did not mfluence low mterest task. In particular, extrinsic reward mcreased 

mtrinsic motivation on highly stmctured tasks. Calder and Staw (1975b) compared 

task-contmgent reward to no reward. The resuhs revealed that task-contmgent 

reward decreased intrinsic motivation compared to the no reward group. 

Harackiewicz (1979) found that task-contingent reward with positive 

feedback did not affect mtrinsic motivation, because positive feedback may mitigate 

the effect of task-contmgent reward on mtrinsic motivation, but task-contmgent 

reward without feedback decreased intrinsic motivation compared to a non-reward 

group. When performance-contingent reward implied recognition of the abUity of the 

subject, however, this reward mcreased mtrinsic motivation m the arithmetic skiU for 

children aged 8 to 11 years (Schunk, 1983). 

Some researchers (Morgan, 1981; Ross, Kamiol & Rothstem 1976) found that 

task-contmgent rewards given only for participating in the activity decreased subjects' 

mtrinsic motivation in comparison with the no reward group. However task-

contmgent rewards with poshive feedback did not decrease mtrinsic motivation. 

Task-non-contingent reward had no detrimental effect on mtrinsic motivation which is 

simUar to the no reward group resuhs. This finding was supported m a study 

conducted by Deci (1972a), which revealed that the effect of offering task-non-

contingent reward to college students for puzzle solving was not significant compared 

with a no reward group. 

Swann and Pittman (1977) found that the effect of task-non-contmgent 

rewards on mtrinsic motivation for children did not differ from the no reward group. 

Pmder (1976) tested the difference between task-non-contingent and task-contmgent 
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rewards by measuring two behavioural and two attitudmal aspects of intrinsic 

motivation for buUdmg an electric car m male high school and coUege students. 

Pmder (1976) found that the task-non-contmgent reward group showed mcreased 

mtrinsic motivation whan compared to the task-contmgent group. Werner and 

Mander (1978) offered coUege females 5 cents for decoding words withm a cartoon 

and found that task-non-contingent rewards decreased performance to a lesser extent 

than task contmgent rewards. Task-non-contingent rewards do not seem to decrease 

intrinsic motivation because subjects do not attribute theh mterest in the activity to 

extrinsic reward, and they do not perceive reward to be controlUng theh' behaviour. 

Therefore, the effect of task-non-contingent rewards on mtrinsic motivation is shnilar 

to no reward conditions. 

Performance-contingent-reward appears to be the most controlling type of 

reward compared to other reward contingencies. Demanding a predetermined level of 

performance may produce anxiety and pressure to achieve the performance 

requh-ement. Performance-contingent rewards are sometimes mformational, however, 

because they convey the competence of the person on the task and provide positive 

feedback to the subjects. When subjects do not achieve the level of performance that 

they expected, there is Ukely to be a greater salience of the controlUng aspect, which 

decreases perceived competence, and therefore, decreases mtrinsic motivation 

according to cognitive evaluation theory. Kamiol and Ross (1977) found that 

subjects who performed weU and received a performance hrelevant reward showed 

decreased mtrinsic motivation during a subsequent free play period compared to 

subjects who received performance relevant reward or no reward. Subjects m the no 

reward group or performance reward group decreased mtrinsic motivation when told 

that they performed poorly. Thus, performance contmgent reward is based on the 

level of performance, which m tum affects mtrinsic motivation. Rosenfield, Folger, 

and Adelman (1980) found that there was no difference m mtrinsic motivation 

between performance-contingent rewards for positive competence feedback and no 
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reward. Harackiewicz (1979) reported that the performance-contmgent reward of 

high school students doing a puzzle game was associated with less intrinsic motivation 

compared to the no reward group with positive feedback. This study on performance-

contingent reward is more Ukely to reflect the controUing aspect because h requked 

the subjects to achieve predetermmed level of performance. Thus, performance-

contmgent reward decreased mtrinsic motivation. Luyten and Lens (1981) contrasted 

performance-contmgent reward with task-contingent reward, saymg that subjects 

would receive money for each model solved faster than 50% of the subjects m theh' 

group, but they would not receive money if they did worse. Results showed that the 

performance-contingent reward group showed more wiUingness to retum and paid 

more attention than the task contingent reward group. The difference m mterest 

between the two groups was not significant. Performance-contmgent reward based 

on achieving a specific level of performance could either decrease intrmsic motivation 

due to the controUmg aspect of a specific level of performance, or mcrease intrmsic 

motivation due to the mformational aspect, because subjects feel competent due to 

having achieved a high level of performance m the task and also for the recognition of 

theh- abUity at the task. Boggiano and Rubble (1979) studied the difference between 

performance-contmgent reward and task-contmgent reward. Results showed 

performance-contingent reward did not decrease mtrinsic motivation compared to the 

task-contmgent reward. Performance-contmgent rewards in this study meant 

successfiU performance with age groups 3 - 5 and 9 - 1 1 years old in the hidden 

picture game, whereas task-contingent reward was based only on bemg prepared to 

participate m the task. It appears that the detrimental effect of reward on mtrinsic 

motivation was mitigated by positive feedback and competence on the task. 

In brief, task-non-contmgent rewards appear to decrease mtrinsic motivation 

to a lesser extent relative to task-contment rewards. Performance-contingent rewards 

do not appear to decrease mtrinsic motivation when subjects demonstrate competence 

or mcrease competence on the task. Any detrhnental effect of performance-
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contmgent reward seems to be reduced to some extent when performance-contmgent 

reward enables subjects to achieve a specific requhement. When performance-

contmgent reward ignores the level of competence in performing the activity, it is 

Ukely to lead to reduction m mtrinsic motivation. The effects of the different forms of 

reward contingency on mtrinsic motivation also depend on a number of determmants 

which affect intrinsic motivation such as the nature of the task, level of intrinsic 

motivation, subjects' perception, personaUty, feedback and competence. Moreover, 

researchers have used different terms without consistent definitions, and this makes 

resuhs look more inconsistent. Further clarification of the reward contmgency issue is 

need, especially with respect to performance-contingent rewards, probably the most 

widely used form of contmgency. 

2.5.4. Intrinsic Motivation And Perfonnance 

The Uterature on the relationship between mtrinsic motivation and sport 

perfonnance does not give any clear indication as to whether the level of intrinsic 

motivation mcreases, maintains stabUity, or decreases performance. Teachers, 

coaches, athletes and sport psychologists assume that mtrmsic motivation has a 

strong effect on sport performance and other leisure activities. McGlaw and 

McCuUers (1978) reviewed the Uterature mdicating that intrinsic motivation is closely 

related to performance of creative activity, conceptuaUsmg and leammg; mtrmsic 

motivation tends to facUhate performance. Apparentiy, when people are intrinsicaUy 

motivated, they are more mtensely engaged m the activity itself and thereby display 

superior performance. Few studies have directly connected mtrinsic motivation with 

sport performance. Intrinsic motivation is based on the hmate, organismic need for 

competence and self-determination. Some research exists relatmg perceived choice or 

self-determmation to sport performance (Alexander & Schuldt, 1982; Gould, Weiss & 

Weinberg, 1981; Highlen & Bennett, 1983; Horn, 1984). Cognitive Evaluation 

Theory (Deci & Ryan, 1980, 1985, 1988) suggested that performance can mtervene 

between the role of reward and one's level of intrinsic motivation. This pomt. 
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however, was not clearly explamed by the theory. It can be inferted that reward could 

mfiuence the level of perfonnance which, m turn, may affect the level of mtrinsic 

motivation. Perfonnance influenced by reward can either decrease or mcrease mtrinsic 

motivation. Reward tends to make people work harder, thereby making them tu'ed. In 

this case increased performance could decrease mtrinsic motivation. On the other 

hand, people often achieve better performance with reward, and they then feel more 

competent. Cognitive evaluation theory predicts that increased perceived competence 

typicaUy lead to an mcrease in intrinsic motivation. It can be mferted that this situation 

might cause subjects' mtrinsic motivation to become msulated from the adverse effect 

of extrinsic reward on intrinsic motivation. On the other hand, people might evaluate 

theh' level of performance on the basis of level of satisfaction: That is, a higher degree 

of satisfaction could mcrease intrinsic motivation and a lower degree of satisfaction 

could decrease mtrinsic motivation. When intrinsic motivation decreases due to a 

lower degree of satisfaction, however, people tend to challenge lowered mtrinsic 

motivation with strong self-determination and they may confront the situation, rather 

than feeUng controUed by h. 

In conclusion, intrinsic motivation may influence or be influenced by 

evaluation of performance. For example, in a sports situation, performance is often 

evaluated by oneself or by being judged by others which m tum may mfluence fiirther 

mtrinsic motivation. It seems Ukely that a range of cognitive processes might 

mfluence the effect of perfonnance on intrinsic motivation. These processes are 

affected by one's perception of the context. Clarification of the interaction of context 

and cognition in this field is important. 

2.5.5. Extrinsic Reward. Perceived Competence And Intrinsic Motivation 

This section wiU deal with the relationship between extrinsic reward (tangible 

reward and verbal feedback), perceived competence and mtrinsic motivation. It wiU 

also look at how the cognitive evaluation theory appUes to the relationship between 
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perceived competence and intrinsic motivation. Usmg this theory, previous research 

on this matter wiU be also examined. 

2.5.5.1. Extrinsic reward, perceived competence and intrinsic motivation. 

Lhnited research has been done on the effect of tangible reward on perceived 

competence and mtrinsic motivation. As mentioned previously, Rosenfield, Folger 

and Alderman (1980) had proven that when reward was perceived as reflecting the 

actual abiUty of the subject, h mcreased mtrinsic motivation. On the other hand, when 

it was perceived otherwise, intrinsic motivation decreased m spite of increase in the 

reward. 

McCaughan and McKinlay (1981) mvestigated the effect on intrinsic 

motivation of success/failure with reward and no reward on a competitive motor task 

(dodging mn course) among female, high school students, aged 12 to 14 years. The 

reward/success and the reward/failure groups received different reward instmctions. 

The reward/success group received one chocolate bar for completing the task as often 

as possible, whereas participants in the reward/faUure group were told that they would 

receive two chocolate bars if the number of ch-cuhs completed was high compared to 

the other students, but they were given only one. Thus, h was only the different 

message that was given about the conditions under which they would be rewarded 

that distmguished the groups; both groups were only given one chocolate bar. A 

pretest was executed to practice the task, and subjects were divided mto four groups; 

i.e., reward/success, reward/failure, no reward/success and no reward/faUure. The 

reward/success group received a chocolate if subjects completed a number of cu'cuits 

more than the others, whereas the reward/fmlure group received two chocolates if 

subjects completed a number of circuhs more than the others. No reward/success and 

failure was not given reward but was given feedback m relation to the other's 

performance. One day later, when reward was not given, the subjects performed the 

same as they did before. At the end of each session intrmsic motivation was measured 
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m terms of satisfaction (e.g., whether h was exciting, enjoyable and interestmg) , a 

measure used by Wemberg and Jackson (1979). The resuh showed that those who 

received only success feedback had a higher mcrease in performance than those who 

received faUure feedback. Also, subject who received only success feedback 

increased in intrinsic motivation in the absence of reward. However, the reward with 

success feedback group showed a less increased performance and mtrinsic motivation 

than that of no reward when cpmpared to the success group. This research was weak 

because.of a number of factors. Furst, the pUot test subjects were not students, but 

staff. Second, one chocolate as a reward may not have been appeaUng to the subjects, 

who were aged 12 to 14 years. Thu'd, this study did not report how the subjects were 

given feedback by the experimenter. 

In conclusion in considering use of tangible rewards, h appears mtrinsic 

motivation was either increased or decreased, depending on whether the subject 

perceived the reward as reflective of ability or not. The research also suggests that 

perceived competence has greater effect on intrinsic motivation than reward hself 

2.5.5.2. Feedback, perceived competence and intrinsic motivation. 

The effect of feedback on perceived competence and mtrinsic motivation is 

reviewed m some detaU m this section. Research has mainly concentrated on the effect 

of verbal feedback on perceived competence and intrinsic motivation rather than the 

effect of feedback from the activity itself and the level of performance achieved. 

Cognitive Evaluation Theory (Deci, 1975) proposed that feelings of competence and 

self-determination are important aspects of mtrinsic motivation and that poshive 

feedback increases mtrinsic motivation, while negative feedback decreases mtrinsic 

motivation, based mostly on changes of perceived competence and self-determination. 

Deci, Cascio and KmseU (1973) found that negative feedback both self-admmistered 

and admmistered by the experimenter was less mtrinsicaUy motivatmg than no 

feedback. 
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There is very Uttle research to date that dh'ectly Unks perceived competence 

through extrinsic reward to mtrinsic motivation. Vallerand (1983) examined the 

mfluence of differential amounts of positive feedback on mtrinsic motivation of 50 

male hockey player aged 13 to 16 years m a task which assesses hockey players, 

decision-making abUities (Thiffault, 1980). The task consists of 24 sUdes presenting a 

player holding a puck in different situations. Two questionnahes were used to 

measure mtrinsic motivation and perceived competence m this study. The Task 

Reaction Questionnaire (TRQ), which was developed by Mayo (1977) measured 

intrinsic motivation, and feelings of competence were measured in three questions 

which indicated the subjects' feelings of competence m theh performance, theh 

reaction to the experimenter's feedback and the degree of involvement they felt in the 

task. Results showed subjects receiving positive feedback displayed a higher level of 

mtrmsic motivation and feh a greater level of feeUng of competence m comparison 

with subjects m the control group, regardless of the amount of feedback given. 

VaUerand and Reid (1984) studied the relationship between feedback 

(positive, negative and no verbal feedback), perceived competence and intrinsic 

motivation. They also mvestigated the mediatmg effect of perceived competence 

through verbal feedback on mtrinsic motivation for the stabUometer task by usmg path 

analysis, with 115 male undergraduate physical education students. The procedure 

was undertaken on two occasions. On the first occasion subjects were selected for 

participation in the mam study; only those who showed at least moderate levels of 

mtrmsic motivation for the task were selected. Three weeks after the first occasion, 

subjects were divided into three groups namely positive, negative and no feedback 

groups. During the activity, each group was given different bogus feedback by the 

experimenter. After the activity, subjects were asked to fiU m a questiomuure on 

mtrinsic motivation. The mtrinsic motivation questionnaire used m this study was the 

TRQ by (Mayo, 1976). The Questionnaire for perceived competence consisted of a 
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seven point ratmg scale to measure the situation for specific aspect of perceived 

competence on the stabUometer. Results revealed that positive feedback subjects 

demonstrated the highest value of perceived competence and mtrinsic motivation, 

foUowed by the no feedback subjects and lowest solving was the negative feedback 

group. Path analysis, usmg multiple regression, found that positive feedback 

generated an increase in perceived competence which in tum led to an increase m 

mtrmsic motivation whereas negative feedback foUowed the opposhe pattem. This 

study is notable as h is one of the first studies to clearly test the perceived competence 

proposition of the Cognitive Evaluation Theory (Deci, 1975), usmg modeUmg 

techniques, which indicated that change m perceived competence mediated change m 

mtrinsic motivation. 

In a subsequent study, Vallerand and Reid (1988) examined the effect of 

positive and negative verbal feedback on mtrinsic motivation of male and female 

undergraduate physical education students for the stabUometer balancmg task. The 

second purpose of this study was to reconfirm the findmgs of VaUerand and Reid 

(1984) with reference to the mediatmg effect of perceived competence between verbal 

feedback and mtrinsic motivation. Seventy subjects performed 20 trials on the 

StabUometer for 20 seconds each and rested for 20 seconds between trials. During 

performance, before every fourth trial, subjects in positive and negative feedback 

condhions were given positive and negative verbal feedback respectively, and they 

were asked to complete the TRQ (Mayo, 1976). The questionnake for perceived 

competence consisted of a smgle question about how weU they could do the 

StabUometer task. The resuhs revealed that poshive feedback led to a higher value of 

intrinsic motivation and perceived competence regardless of gender. In addition, path 

analysis, using multiple regression techniques, revealed that perceived competence 

was the mediating faaor between feedback and mtrinsic motivation, which is 

consistent with the previous study by Vallerand and Reid (1984). This resuh 

supported the study done by Blank, Reis and Jackson (1984), who found that positive 
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feedback mcreased mtrinsic motivation for both males and females. In contrast, Deci's 

(1975) study suggests that positive feedback for males increased mtrinsic motivation, 

whereas for females it led to a decrease m mtrinsic motivation. VaUerand and Reid 

(1988) suggested that female university students m the late 1980s may be more 

challenge and achievement oriented than females during the time of Deci's (1975) 

study. 

Whitehead and Corbm (1991) examined the effect of three different types of 

feedback (namely positive, negative and no feedback) based on the level of 

performance. The subjects were seventh and eight grade school children who were 

requked to coUect data on a youth fitness test (the IlUnois AgUity Run). In the first 

phase, subjects were given two practice mns without recording the thne. After the 

practice mns were completed, intrinsic motivation was measured. In the second phase 

two weeks later, thne was recorded on a portable computer. The computer gave the 

subjects bogus feedback, which was either positive, negative or no feedback. Those 

m the positive feedback group were told that they were m the top 20% and the 

subjects m the negative feedback group were told that they were m the bottom 20%. 

For subjects in the no feedback group, no score was recorded and then mtrmsic 

motivation was measured agam. Perceived competence was a factor m the 

measurement of Intrinsic Motivation Inventory (IMI) but could not be separated 

scales.. Resuhs revealed that the poshive feedback group increased intrinsic 

motivation in aU aspects and the negative feedback group decreased mtrinsic 

motivation m aU aspects. Whitehead and Corbm faUed to find a gender by treatment 

mteraction effect. Whitehead and Corbin also tested the Cognitive Evaluation Theory 

(Deci, 1975; Deci & Ryan, 1980, 1985) by using path analysis which revealed that the 

perceived competence subscale of the IMI mediated changes m the other IMI 

subscales (Interest and Enjoyment, Effort and Pressure-Tension). This resuh, obtamed 

usmg the IMI, is consistent with the work of VaUarand and Reid (1984) who 

employed Mayo's TRQ (1977). Subjects, mitial mterest m the task was not repeated. 
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An important difference between this research and the other studies was that instead 

of usmg an mdependent measure of perceived competence, Whitehead and Corbm 

defined perceived competence subscale of the IMI as their measure of perceived 

competence and stiU found a significant mediatmg role for perceived competence 

between extrinsic reward and intrinsic motivation. 

Woodcock and Corbin (1992) exammed the mediatmg effect of perceived 

competence on mtrinsic motivation and the effect of verbal feedback on mtrinsic 

motivation for cricketers, aged 15 to 18 years. They tested decision-makmg m 

cricket. The task used in this study was modified from the one used by TMffaut 

(1980). It consisted of video segments on the skiU of battmg and fielding m cricket. 

On the first occasion after watching a video projected on a screen an overhead 

projector, subjects were selected who displayed at least a moderate level of intrinsic 

motivation on the IMI (version by McAuley, Duncan & Tammen, 1989). On the 

second occasion a week later, subjects who showed a moderate to high level of 

mtrinsic motivation (72 out of 126) were divided mto four abUity groups; positive 

low, positive high, negative low, negative high. The positive feedback groups were 

told, " Your performance up to now is very good". The negative feedback groups 

were told, "Your performance up to now is not good". Each subject m the four 

groups was given verbal feedback four times while watching the video segments, and 

they were asked to respond as quickly as possible. Afterwards, they were asked to 

complete the IMI questionnaire as a post test on intrinsic motivation. Resuhs showed 

that the positive feedback group displayed more intrinsic motivation than that of the 

negative feedback group. There was no interaction effect between the level of abUity 

and mtrinsic motivation. Using partial cortelation, this study confirmed that there was 

a significant the mediatmg effect of perceived competence on mtrinsic motivation , 

suggesting that the level of perceived competence rather than the effect of verbal 

feedback, was strongly and positively associated with each subscale on the IMI. In 

addition, the high-abUity group showed significantly lower score on the press-tension 
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subscale than those of the low-abUity group. One weakness m this study was that the 

negative feedback given was ambiguous, that is, the phrase "is not good" could be 

interpreted to mean "moderate or "poor" performance. If h was the former then its 

effect would probably have been very weak. 

Lesko (1990) studied the relationship between perceived competence and 

intrinsic motivation, and the difference between starters (team members) and non-

starters (no regular player) among high school tennis players. Subjects were 75 

secondary students of both sexes, who were asked to complete the Self-perception 

Questionnaire for Adolescents (Harter, 1985) m three catarogories (Scholastic 

competence, behaviour conduct, global self-worth) and three additional domam (job 

competence, humantic appeal, close fiiendship). The scales of Intrinsic versus 

Extrinsic Motivation in the Classroom (Harter, 1980) were administered. Resuhs 

showed that there was no difference m perceived competence and intrinsic motivation 

between the starters and non-starters. When the Pearson product-moment cortelation 

was used, h was found that the relationship between perceived competence and 

mtrinsic motivation was not significant. This findmg is noteworthy, because study did 

not support the suggestion of cognitive evaluation theory that there is a close 

relationship between perceived competence and mtrinsic motivation. This study also 

raised some questions. The questionnaire used, that of Harter (1980) might not be 

suhable for sport activity because the instmment used was designed for general 

classroom use. Moreover, the technique of forced choice between an mtrinsic and an 

extrinsic response for each hem could be considered not to represent the relationship 

between intrinsic motivation and extrinsic motivation very clearly. Lastly, the 

distmction between starters and non-starters was not clearly by defined. 

Most of the research on mtrinsic motivation conducted to date has examined 

the effect of different forms of feedback, namely, poshive, negative and no feedback, 

on perceived competence, rather than the relationship between perceived competence 
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and mtrinsic motivation. Cognitive Evaluation Theory proposed by Deci and Ryan 

(1980, 1985, 1991) states that perceived competence mcreases with positive feedback 

and decreases with negative feedback. Increase m mtrinsic motivation Unked to 

greater perceived competence occurs when the person is self-determmed with regard 

to the activity. 

In addition to reviewmg the effect of positive and negative feedback on 

perceived competence, this section also focuses on research considering the 

relationship between perceived competence and intrinsic motivation, linked to 

feedback. More specificaUy, Boggiano and Ruble (1979), Deci (1971), Pittman and 

Swann (1977), and VaUerand (1983 a) found that poshive feedback about 

performance increased perceived competence which, in turn, increased intrinsic 

motivation whereas negative performance information discouraged intrinsic 

motivation. Koestner, Zuckerman and Koestner (1987) mvestigated the relationship 

between the nature of praise (abiUty, effort and no feedback), the type of mvolvement 

(ego and task involvement) and mtrinsic motivation. CoUege students participated in a 

hidden-figure task and were divided mto two groups: ego (testUke) and task 

(gameUke). Subjects were given a sample puzzle and practice puzzle for 90 seconds. 

After the practice puzzle game, subjects were asked to fiU in thek level of mterest, 

enjoyment, competence, effort, pressure-tension and freedom-on 7 pohit LUcert scales 

as a baseline for intrinsic motivation. In the second phase, subjects were told that they 

would play a shnUar hidden-figure puzzle (Nma Puzzle). After each puzzle solved 

subjects m the abiUty focused praise group were told that thek perfonnance had 

hnproved, whereas subjects m the effort focused praise group were told that they had 

really applied themselves weU to the task. Subjects were then given free choice thne 

when the experimenter went to obtain some questionnaires and they were given 

unused puzzles and two recent popular magazines. They were then observed for sk 

minutes by an assistant who was not famiUar with the experiment. FoUowing the free 

choice period subjects were asked to fiU in the questionnmre about mtrinsic 
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motivation agam. Resuhs mdicated that subjects m the task mvolvement group spent 

more thne on the puzzle than those in the ego mvolvement group. Subjects who 

received abUity praise spent more thne on the puzzle than the effort praise group or 

no praise group m the task involvement. Subjects who received effort praise displayed 

more mtrinsic motivation under task mvolvement than under ego mvolvement group, 

whereas those who received abUity praise showed more mtrinsic motivation under ego 

involvement than task mvolvement. A Umitation of this study is that it produced 

different resuhs for the free choice measure and the self report measure of mtrinsic 

motivation. Also, the task used m this study was not consistent over aU occasions. 

The study did not examine the reUability of the questionnaire. 

A study by Harackiewicz (1979) mvestigated the effect of both rewards and 

feedback on high school students' mtrinsic motivation usmg the NINA puzzle. Sk 

different experimental conditions were no reward with no feedback, no reward with 

poshive feedback, task contmgent reward with no feedback, task contmgent reward 

with positive feedback, performance-contingent reward (norms suppUed) with 

positive feedback, and performance-contmgent reward (no norms suppUed) with 

positive feedback. The study consisted of three sessions. The first and third session 

were group administered in the class and m the second session subjects were 

mdividuaUy tested. One month after the first session the second experimental session 

commenced and continued for 2 weeks, and the third session commenced a month 

after the second session. The dependent variables used for measuring intrinsic 

motivation were an experimental enjoyment scale, time spent on task, volunteering to 

retum score, extra puzzles completed, post test enjoyment and mdividual recaU. 

Resuhs mdicated that in the conditions where subjects received positive feedback, 

they showed mcreased mtrinsic motivation but performance-contmgent and task-

contmgent rewards decreased mtrinsic motivation relative to control conditions of no 

reward. Poshive feedback mcreased mterest compared to no feedback. This study 

emphasised that positive feedback has a greater mfluence compared to the 
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oveijustification effect. Performance contmgent reward and task-contmgent reward 

reduced mterest compared to control conditions. This study suggests when comparing 

performance-contingent rewards with task contingent-rewards or control feedback 

from the task should be taken mto account. A limitation of this study was five 

different ways were used to measure mtrinsic motivation, namely enjoyment, thne, 

volunteering, mitial and post enjoyment. Harackewicz faded to test the reUabiUty of 

these measures. It appears that the definition of mtrinsic motivation m terms of 

volunteering and extra puzzles solved is questionable. The average mter-cortelation of 

the five measures was .51 suggesting that they were not very highly cortelated. 

Another Umitation of this study is that performance contmgent reward was more Ukely 

to reflect a controUing aspect because students were promised a reward for 

performing better than the average high school students. The performance of average 

high school students was not clear, however, less controUing. 

Wemberg & Ragan (1979) mvestigated the effect of positive and negative 

feedback on the intrinsic motivation of undergraduate students usmg a pursuh motor 

task. Resuhs mdicated that subjects given positive feedback displayed more intrinsic 

motivation compared to those given negative feedback. The various measures used to 

reflect mtrinsic motivation were leisure time, an intrinsic motivation questionnahe 

(Calder & Staw, 1975; KmglasU et al 1971; Weinberg, 1978) enjoyment, free choice 

thne, and volunteering for future retum (Calder & Staw, 1975). Males displayed more 

mtrinsic motivation m competitive than non-competitive condhions, whereas no 

differences where recorded for females. These resuhs are contrary to Deci's (1981) 

findings, where subjects in compethive situations displayed lower intrinsic motivation 

than in non-competitive situations. The difference between these two studies may be 

related to the different ways mtrinsic motivation was measured m Deci's (1981) study 

The dependent variable m that study was a behavioural measure of free choice thne, 

whereas Wemberg and Jackson (1979) used a motivational questionnake. 
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In summary, most of the previous research has suggested that positive 

feedback tends to mcrease mtrinsic motivation because h makes the mdividual feel 

competent and more determined to perform better. In contrast, negative feedback 

tends to decrease intrinsic motivation because the mdividual perceives it reflect lack of 

competence. These findings agree with the presupposition of the cognitive evaluation 

theory on the same matter, that is, that intrinsic motivation and perceived competence 

are mthnately mter-related. Hence, mtrinsic motivation is strongly affected by one's 

perceived competence and verbal feedback, whether positive or negative frequently 

mfluences perceived competence. 

2.5.6. Verbal Feedback And Performance 

Butier and Nisan (1986) examined the effect of feedback on mtrinsic 

motivation and performance on three groups of 12 year old students. The study was 

conducted over two days with 3 separate sessions. In Task A, students were required 

to constmct as many words as possible from a longer one. Task B consisted of two 

parts, based on work by Tortance and Templeton (1963). In the first part of this task, 

students were asked to constmct a word tree using the first and last letter of each 

precedmg word, whUe the second part of the task consisted of a cycles test. A 

questionnau'e measuring theh* overt motivational attitudes was also administered to 

the students. The experiment consisted of three sessions. Session one was conducted 

m one day and the feedback was identical for each group. Session two and three were 

conducted two days later with an mterval of two hours between them. In session two, 

group one were informed of thek performance, group two were given a grade and 

group three were informed that the booklet was bemg retumed to them. In session 

three, subjects received no feedback. Resuhs mdicated that on the "word task" 

students who were given verbal comments outperformed students who were given 

grades. However, the two feedback groups performed better than the no feedback 

group. Most hnportantly, when no feedback has given for session 3 for aU groups, 

performance improved more for the verbal feedback group than the group that 
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received grades and the no feedback group. The study also found that subjects who 

received verbal feedback experienced significantly more mterest than did those 

students who received grades or no feedback. This research concluded that there is a 

dynamic interaction between mdividuals and the tasks they are mvolved m. Whether 

mtrinsic motivation is maintained or reduced varies according to the nature of the 

feedback. However, there are some Umitations to this study. The duration of the 

testmg period of two days from pretest feedback test two hours from this to no 

feedback retest was too short to generaUse about the contmuing level of performance 

and intrinsic motivation. Furthermore, the questionnake for motivational attitudes 

was not tested for reUabUity. The tasks in this research are difficuh to relate to the 

sports domain. The research does indicate that verbal feedback is effective as a reward 

to improve performance and mcrease intrinsic motivation. It also suggests that 

removing reward does not always resuh m decreased performance and intrinsic 

motivation 

Martens (1970) analysed the effect of different types of feedback on the 

accuracy of performance of a motor task which requked subjects to roU tennis baU up 

an mcUned board to a target area. The ball's position up the mcUned board was the 

subjects' score. The subjects were divided mto five feedback groups. These were 

positive feedback, negative feedback no comment a conversation control group, 

which meant the experimenter conversed with the subject about school activity m 

order to avoid any reference to his performance, and the combined group which 

received praise when there was improvement and was reproved when performance 

decreased. Subjects were given 40 trials with a two minute rest after trials 12, 24, and 

32. Resuhs mdicated that there was no social reinforcement of performance. The mam 

effect of gender on performance was significant indicating that boys were more 

accurate than giris m quaUty of performance. The differences between boys and gkls 

for positive, negative and the two control groups (no comment and conversation) 

were not significant. Giris were less accurate than boys, however, m the combmed 
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group (positive and negative). The gkls were most accurate when performing under 

the conversation control treatment and performance was significantiy more accurate 

here for girls, than under negative and combmed condhions. The resuhs also mdicated 

that the boys in the combined treatment were significantly more consistent than gkls. 

It appear that social remforcement was not a significant influence on quaUtative 

performance of task. The limitation of this study is the smaU number of subjects m 

each group. Besides, the subjects' interest m the task was not considered. Moreover, 

the task appeared to be difficuh considering the age group, 3-5 years. This study also 

focused only on a short period without analysing resuhs m the long term. 

Roberts and Martens (1970) mvestigated the effect of positive and negative 

feedback, remforcement (v^th knowledge of results but no evaluative comment) and a 

control group (who performed in the presence of the experimenter, but received no 

comments) on a comcident timing device developed by Schmidt and Hubbard (1967). 

The task requked the subjects to accelerate a cursor such that the cursor arrived at a 

pomt where the object and the target stmck each other shnuhaneously. Male 

undergraduate students were randomly selected to participate. Each subject received 

30 trials with knowledge of resuhs. After every fifth trial, subjects were informed of 

thek total score for the preceding five trials. During the 30 trials, subjects performing 

m the non reinforcement group received 30 trial with knowledge of results. Subjects 

were given feedback cortesponding to the subjects' treatment and sk trials were 

selected at random. Resuhs revealed that the main effect of treatment on performance 

was not significant at the 0.05 level. AU subjects hnproved thek performance 

significantiy over the trials, however. Failure to find significant difference between the 

four remforcement treatments may be due to the faUure to assess, m a systematic way, 

whether the subjects in the poshive and negative remforcement were aware of the 

reinforcement contingencies. This study has various Umitations. It focused only on a 

short period of thne. Moreover, the feedback was admmistered by different 

experimenters and therefore h might not have had the same hnpact on aU the subjects. 
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If a smgle experimenter were used, then the difference may have been significant. The 

task may not be very appeaUng to university students as it requked no logical 

thinking. 

GiU and Martens (1975) conducted a study on the effect of social 

remforcement on the performance of roUing a small ball to a target area in the middle 

of an mcUned board. The subjects m this study were gkls aged from 13 to 14 years. 

GUI and Martens did two studies. Study 1 tested the effect of knowledge of results 

and social reinforcement on the novel motor task in the initial learning period. Study 

2 exammed the same effect m a later period, when the task was learned weU. Resuhs 

revealed that performance for subjects receiving the knowledge of resuhs was 

superior to that of subjects with no knowledge of resuhs. Similarly, subjects who 

were given poshive feedback performed better than those who did not receive positive 

feedback. However, m study 2, poshive feedback had no effect on performance when 

the task was highly leamed. It appears that subjects lost mterest m this task after 

several trials. Thus, subjects did not put in much effort during the later period of the 

testmg. 

VaUerand (1987) exammed the effect of positive feedback on the performance 

of a qualhative task (Thiffauh, 1980), to test hockey players' decision-makmg abUities. 

Male hockey players aged from 13 to 16 years were shown 24 hockey sUdes of 

hockey players in different situations. For each slides, they were requked to make the 

cortect decision, as quickly as possible. Subjects in the control group were not told 

anything about task performance. Subjects m the four positive verbal feedback 

groups were provided with different ratios (25%, 50%, 75%, and 100% out of 24 

sUdes) of bogus feedback. After performing the task, subjects fiUed out two 

questionnakes, considering mvolvement m the task and perception of the veracity of 

the experimenter's feedback, which was scored on a seven pomt scale. Resuhs showed 

that performance for each ratio of verbal positive verbal feedback remforcement was 
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significant, compared to the control group (p<0.04). In order to test for the presence 

of an mverted-U relationship between the ratio of positive feedback on performance, a 

polynommal trend analysis was executed. Positive feedback m a ratio of 50% showed 

the best performance, foUowed by 25%, and 75%, 100% and no verbal feedback. This 

study suggests that the level of verbal positive feedback affected performance 

differently, based on the level of verbal feedback which was employed. 

In conclusion, the relationship between verbal feedback and performance 

appears to be generally positive, but it is not necessary to provide feedback on every 

trial. The abUity of the performer may mfluence mtrinsic motivation. Neutral 

feedback suggests that subjects are only ^ven mformation on thek exact achievement 

with no evaluative or motivation comment. Also, there are very few studies regardmg 

neutral feedback given to athletes by their coaches or deduced by athletes from thek 

own observation of the outcome. It appears that neutral feedback plays an unportant 

role m performance and motivation in the area of sports as subjects feel competent or 

mcompetent by observing the outcome of thek performance. However there is Uttle 

mention of neutral feedback and hs effect on performance. It has been neglected 

compared to the examniation of positive and negative feedback effects on 

performance. Previous studies suggest that when the task is complex to the subject, 

poshive feedback does not promote the performance, because the task hself gives 

more mformation than the verbal feedback. On the other hand, when the task is 

famiUar to the subject, verbal feedback is more Ukely to affect the performance. In 

most sport competition settmgs, there are multiple sources of feedback, both and 

mformational, dkect and mdirect. It is hnportant to fiirther mvestigate the relative 

mfluence of these different sources of feedback on performance, perceived 

competence and mtrinsic motivation, as weU as the mfluence of the valence of 

feedback. 

2.5.7. Research on Age. Gender and Intrinsic Motivation 
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This section of the Uterature review focuses on how age and gender influences 

the effect of extrinsic reward on intrinsic motivation. Most of the previous research 

has mvestigated the effect of extrinsic reward on mtrinsic motivation with reference to 

a particular age group, without comparing various age groups. Results depend partly 

on the level of cognitive abUity, skiU, level of performance and task preference. Also 

the effect of extrinsic reward on intrinsic motivation mvolves the consideration of 

gender role sociaUsation and the selection of appropriate tasks for on gender. 

2.5.7.1 Age. 

Results mdicate that extrinsic reward decreases intrinsic motivation for the 

target task regardless of the age group (Deci & Ryan, 1985; Harackiewicz, 1979). It 

appears, however, that differences m cognitive processmg abUity determine how 

different age children of different ages perceive extrinsic reward. Thus, h is possible 

that the effect of extrinsic reward on intrinsic motivation is associated with the 

perception of the reward, which is dependent upon the age of subjects. For example, 

preschool chUdren aged 3 - 4 used as subjects m Lepper and Greene's (1975) study, 

may not have acquked sufficient knowledge to evaluate cognitively the controlUng 

aspect of extrinsic rewards and its influence on mtrinsic motivation for drawmg 

pictures, but resuhs showed that giving extrinsic reward to 3 - 4 year old chUdren 

decreased mtrinsic motivation. In contrast, HaUiweU (1978), Ross (1976), and Smith 

(1975) found that preschool children perceived reward as a bonus which supported 

the additive principle, whereas second grade and older chUdren regarded the reward 

as a bribe resultmg m a decrease in mtrinsic motivation. 

A study by Loveland and OUey (1979) used 3 - 4 year old chUdren as subjects 

to clarify the effect of reward on mtrinsic motivation after a delay of seven weeks. 

Rewarded children vsith high mterest m the drawing task showed decreased mterest a 

week later, whereas low-mterest children who received reward (good player award) 

displayed mcreased mterest. However, seven weeks later mterest retumed to hs mitial 
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level for both groups. At the thne the reward was given, rewarded chUdren regardless 

of high or low mterest displayed more drawings than thek unrewarded counterparts. 

Boggiano and Rubble (1979) found that performance-contingent reward for young 

children aged 4 - 6 years old was associated with greater intrinsic motivation m the 

hidden picture game than task-contingent reward. Competence information relatively 

mfluenced mtrinsic motivation in older age groups (9-11 year old) whereas younger 

age groups ( 4 - 6 years old) were not mfluenced by competence information m the 

Boggiano and Rubble study. 

Pmder (1976) found that male secondary school students participatmg m a 

mechanical buUding task showed a decrease in intrinsic motivation when they received 

an extrinsic reward. Harackiewicz (1979) explored the reaction of secondary school 

students who were rewarded for hidden puzzle solving and found a decrease in 

"mtrinsic motivation. A study by McCaughan and McKinlay (1981) found that giving 

positive feedback to female students aged 12-13 increased performance, which m 

tum enhanced Intrinsic motivation m comparison with students who received the 

negative feedback students on the Dodging Run. 

Koestner, Zuckerman, and Koestner (1987) found that boys aged 10 - 12, 

were more motivated when acknowledged for thek abUity, whereas females were 

more mtrinsicaUy motivated m response to prmse for thek effort. OrUck and Mosher 

(1978) revealed that children m the age group 9 to 11 who received an unexpected 

award (trophy) spent the least amount of time on stabilometer task , m a free choice 

period, foUowed by the expected reward subjects. The no reward group showed the 

highest free choice time. Schunk (1983) found that chUdren aged 9 to 11 years old 

who received performance-contingent rewards, increased performance and mtrinsic 

motivation on a division skiU m comparison with chUdren who received rewards for 

participatmg m the task regardless of performance. 
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Deci (1971, 1972a) studied the effect of monetary reward on mtrinsic 

motivation of coUege students for puzzles and writmg articles respectively. Resuhs 

mdicated that task-contingent reward decreased intrinsic motivation. Deci (1972b) 

and Deci, Cascio and KmseU (1975) tested the effect of feedback on mtrinsic 

motivation of coUege students doing puzzles. Resuhs mdicated that male subjects 

showed mcreased mtrinsic motivation with positive feedback whereas females showed 

decreased intrinsic motivation with positive feedback. Vallerand and Reid (1984) 

studied the effect of different types of feedback on the mtrinsic motivation of coUege 

students. They found that negative feedback decreased mtrinsic motivation whereas 

positive feedback mcreased mtrinsic motivation. 

Studies of the effect of tangible reward on mtrinsic motivation trialed with 

different age groups have produced mixed results. For example, younger children 

respond differently because of thek different perception regarding reward. Other ages 

also do not show clearly whether reward has positive effect or negative effect on 

mtrinsic motivation. However, positive feedback, regardless of age, appears to lead 

to an mcrease in mtrinsic motivation. Therefore, h is necessary to consider the effect 

of age on factors like reward and its effect on intrinsic motivation. It appears that the 

difference in age and the effect of extrinsic reward on mtrinsic motivation depends 

mainly on cognitive ability, and is based mostly on the level of mterest and 

socialisation as weU as different reward contingency. 

2.5.7.2. Gender differences. 

Carone (1975), Deci, Casio, and KmseU (1975) and. Young and Lung (1982) 

demonstrated that males who received positive feedback showed greater mtrinsic 

motivation m comparison with males who received no praise whereas females who 

received poshive feedback displayed less mtrinsic motivation than females who 

received no praise. The mfluence of gender on the effect of extrinsic rewards on 
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mtrmsic motivation is mamly due to sex role sociaUsation practices (Deci et al, 1975) 

Males often consider prase as informational whereas females consider praise to be 

controUmg. .Koestner, Zuckerman and Koestner (1987, 1989) found that females in 

the no praise condition increased intrinsic motivation relative to the praise condition 

whereas males in the praise condition mcreased intrinsic motivation m comparison 

with the no praise condhion. Also, Zuckerman et al found that males showed an 

increase in intrinsic motivation when abiUty praise was given, whereas females 

displayed an mcrease in intrinsic motivation when effort praise was given. As 

mentioned in an earUer section, a recent study by Vallerand (1988) showed that males 

and females responded similarly to positive feedback which increased mtrinsic 

motivation. The difference may be due to a change m the sex role of females. 

Nowdays females are more likely to be achievement oriented and are more competent 

than offemalesinthepast. 

The study by Blank, Reis, and Jackson (1984) mvestigated the effect of verbal 

praise on mtrinsic motivation for both males and females with undergraduate students 

who displayed gender congmence which measured subjects' perception of sex Unkage 

to the task. Resuhs found that subject's gender did not mteract with task sex Unkage. 

Thus, gender linkage manipulation was effective. Two experiments were performed. 

Experiment 1 was a sex neutral task, the spUl and speU word cube game consistmg of 

30 letter cubes, which was found to be interestmg and readUy manipulable as to sex 

Unkage. The word cube game required subjects to make interlocked words from 

letter cubes tossed randomly. Males were asked to create 12 words that referted to 

masculine task objects, and females were asked to create 12 words that referted to 

feminine objects. Subjects were told that their performance was to be evaluated on 

three factors namely the number of letters they used m each of the words, the time 

taken to speU the twelve words and the number of tosses of the letter cubes. Subjects 

were requked to complete one of the four possible questionnakes which was 

determined by thek performance. The experimenter left the room m order to give the 
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subjects' free choice thne and the subjects behaviour was observed by another 

experimenter who recorded the subjects behaviour for eight minutes. After 

completion of three words, subjects received positive verbal feedback by the 

experimenter. During the free choice time, subjects were given the option of doing 

anything they pleased, such as to read a magazine or to play with the puzzle. They 

were then asked to fiU out a questionnake with 14 hems consistmg of nme for 

subjects' perception of task, four for subjects' attribution of thek performance and 

one askmg whether they were more Ukely to do better on the task. Results revealed 

that the poshive feedback group for both males and females played with the task 

longer (272.2 seconds) in the free choice period than the control group (169.1 

seconds). Resuhs also revealed that there was a significant mam effect of praise. 

There was significant mteraction of subject gender with the sex linkage of the task, 

mdicating that females played longer when the task was female-oriented, whereas 

males played longer when the task was male-oriented. In addhion, secondary 

measures revealed that praise mcreased subjects' enjoyment of the task. OveraU, 

females enjoyed the task more than males. Females feh a greater deske to play a 

shnUar task m the future, and females perceived that they could do weU m this task in 

the future more than males did. Females valued the skiU and abUities word puzzles 

mvolved more than males did. This difference mdicates that the word game may not 

have had the same meaning for male and female subjects. Therefore, the difference m 

results for male and female subjects regarding the effect of positive feedback on 

intrinsic motivation may be related to gender-task congmence rather than to 

sociaUsation differences (Deci 1972; Deci, Cascio, and KmseU, 1973). Blank et al 

(1984) concluded that since m eight years Deci's (1975) study remarkable changes 

appear to have occuned in the socialisation processes influencmg adolescents and 

young aduhs. Positive feedback may have imparted mformation about one's abUity to 

perform h is possible that females m 1984 have been encouraged more toward 

achievement, competence and self determination than those who participated m the 

past study (Deci et al, 1975). Besides, the sex appropriateness of the task appears to 
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be an hnportant factor m determming the effect of poshive feedback on mtrinsic 

motivation. If the task is appropriate for both genders, then the effect of poshive 

feedback on intrinsic motivation is Ukely to be the same. 

The second study, reported m the paper by Blank et al. (1984), mvestigated the 

effect of positive feedback on intrinsic motivation for puzzle solving on the same task 

which was used by Deci, Cascio and KmseU (1975). Subjects were on female 

undergraduate students who showed a traditional female attitude on the Bem Sex 

Role Inventory m the second experiment. Subjects were considered if thek 

masculmity score was less than 97, their femininity score was greater than 97, and 

there was a difference of at least 10 points between the two. The procedures m the 

second experiment were the same as experiment 1. The task used in this study was 

the SOMA puzzle consistmg of seven pieces of plastic as used by Deci (1972). 

Resuhs revealed that the positive feedback group spent more free choice thne on the 

task rather than the control group, which is consistent with the resuh of experiment 1 

and is the opposed to the resuhs of Deci (1972, 1975). Therefore experiment 2 

showed that females who were rated as foUowmg traditional socialisation practices 

also showed mcreased intrinsic motivation with poshive feedback. This bring mto 

question the conclusion of Deci et al. The other possible factor which might have 

affected females differently could be the manner of presenting the positive feedback. 

Luyten and Lens (1981) found that male undergraduate students scored higher 

m mterest, challenge, and wilUngness to retum to the task m a model constmction 

task than females. However, Deci (1985) argued that the difference m resuhs may be 

due to the population of females in the Blank et al. (1984) study. This subjects came 

from a very highly achievement oriented background. This does not seem to explam 

the results of the second study of Blank et al. (1984). Lepper and Greene (1973) 

found that the effect of extrinsic reward on mtrinsic motivation m drawmg pictures 

was not mfluenced by gender. They argued that this resuh arose because there is very 
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Uttle differentiation of sex role m 3 - 4 years old children. In addition, there was no 

significant effect of tangible reward on mtrinsic motivation of the males and females. 

In conclusion, Uttle research has been done on the way in which gender relates 

to the effect of tangible reward on mtrinsic motivation. However, some research has 

suggested that verbal feedback tended to have a different effect on mtrinsic motivation 

based on gender. The effect of positive feedback might not depend on the gender role 

difference, but be based on the context of the task, that is whether the task is 

appropriate to the gender of the subjects. For example, both male and female physical 

education students mcreased mtrinsic motivation with positive feedback m the recent 

study by VaUerand and Reid (1988). Although gender difference research has dealt 

with college students, there is Uttle research with adolescent subjects. There is a need 

to examine fiirther how either tangible or verbal feedback influence genders. 

2.6. Conclusions From Review Of Lherature 

The analysis obtained from the review of Uterature deals with the effect of 

extrinsic reward on performance, perceived competence, and intrinsic motivation. The 

foUoAving aspects are focused upon: definition, theories and measurement of intrinsic 

motivation; the causal relationship between performance, perceived competence and 

mtrinsic motivation with respect to extrinsic reward; and the role of gender and age. 

The most widely accepted definition of intrinsic motivation is the one given by Deci 

which is a combination of White's (1959) and de Charms (1968) definitions. Deci 

defined mtrinsic motivation in terms of the underlying need for a sense of competence 

and self-determination. The definition of intrinsic motivation for research purposes is 

the attraction of the task hself without any extemal control. Intrinsic motivation also 

stems from the need to challenge or master the task. Extrinsic motivation may be 

defined as motivation which does not come from the intemal locus of causaUty and 

thus behaviour is controlled by extemal factors. The most common definition of 

perceived competence is the one given by White (1959), who used the term effectance 
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motivation to refer to perceived competence. Perceived competence emerges from 

abiUty, capacity, skiU and how weU subjects deal with the environment. Thus, h can 

be mferted that perceived competence is an antecedent of mtrinsic motivation. There 

are several theories relating to the effect of extrinsic reward on intrinsic motivation. 

According to Atkmson's (1964) Additive Principle, extrinsic reward adds to the level 

of achievement motivation based on mtrinsic motivation, m order to produce total 

motivation m a given situation. Competing Response Theory (Reiss and Sushmsky, 

1976) suggests that when extrinsic reward is given for involvement in an enjoyable 

activity it causes potential distraction. Reiss and Sunshinsky (1976) mdicated that 

when reward symbolised success, contingent reward administered usmg a muhiple 

reward procedure mcreased mtrinsic motivation because multiple reward made the 

subjects feel more competent. The discountmg principle and oveijustification 

hypothesis (Greene and Lepper, 1975) states that the discountmg principle refers to 

less attribution of behaviour to intemal cause, because, in the presence of multiple 

plausible reasons, people tend to discount thek original reason which comes from 

mtemal causaUty. The concept of oveijustification is that subjects' mtrinsic motivation 

may be decreased by mducing them to participate m an otherwise intrinsicaUy 

interestmg task in order to obtam extrinsic reward. Thus, extrinsic reward provides a 

clear justification for performing the activity, mtrinsic motivation becomes an 

oveijustification, and so mtrinsic motivation may decrease due to extrinsic reward. 

The most commonly ched theory m the sports area is Cognitive Evaluation Theory 

(Deci, 1975; Deci & Ryan 1980, 1985). According to Deci, mtrinsic motivation is 

increased or decreased by the individual's perception of two aspects of extrinsic 

reward. One is the controUing aspect, which occurs when people perceive a change 

from mtemal to extemal causaUty of their behaviour as a resuh of extrinsic reward, 

and hence there is a reduction m self-determination which decreases mtrinsic 

motivation. The other is the mformational aspect which consists of two elements -

positive and negative. When extrinsic reward gives a person positive mformation 

about competence, h enhances perceived competence, thus mcreasmg mtrinsic 
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motivation. On the other hand when information is negative and hnpUes lack of 

competence, intrinsic motivation decreases. 

Intrinsic motivation is generaUy measured by behavioural measures (free 

choice thne), as used by Deci (1971, 1972a, b) and questionnake measures such as 

the IMI, TRQ and Harter's Questionnaire. The basis of free choice measures of 

hitrinsic motivation is how much thne subjects spend on the task m the absence of 

reward and the subjects' reaction to the activity. This measure is mostly used m non-

sport areas. An altemative measure is the questionnaire measure which is based on 

the definition of mtrinsic motivation; typically, this mvolves mterest and enjoyment, 

perceived competence and self-determination. The Intrinsic Motivation Inventory 

(IMI) was developed by Ryan, Mims and Koestner (1983), based on Deci's definition, 

suggesting that perceived competence and self-determination are the central part of 

intrmsic motivation. It comprises subscales reflecting mterest/enjoyment, perceived 

"competence, effort/important, pressure/tension and perceived choice. The Task 

Reaction Questionnake (TRQ), developed by Mayo (1977), consists of task interest, 

feeUng of achievement, feeUng of bemg challenged and reason for participation. This 

measure was used by VaUarand and Reid (1984) for measuring intrinsic motivation for 

a static balancing m the stabUometer task. Harter's Questionnaire was developed 

mainly to assess the development of mtrinsic motivation and extrinsic motivation in 

the classroom. Weiss, Bredemeier and Shewchuk (1985) developed a questionnake 

to measure intrinsic and extrinsic motivation for use m sport settmg by modifymg this 

scale. 

The research considered in the literature review showed considerable evidence 

that extrinsic reward tends to decrease mtrinsic motivation. This resuh is Ukely to 

occur when an mdividual regards reward as a means to an end for participatmg in an 

activity which is mitially mtrinsicaUy motivating. It appears that the level of saUence 

of the means end relationship between reward and activity plays a cmcial role in 
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decreasmg intrinsic motivation. In contrast, reward did not decrease mtrinsic 

motivation when the task was highly interestmg and the subjects perceived themselves 

to be competent at the task. When extrinsic reward is objectively tied to performance, 

reward may give subjects the perception of thek own competence and provide 

positive mformation about the task. Thus, it appears that, under some conditions, 

reward may be positively linked to intrinsic motivation. The role of successful 

performance tends to mediate between reward and intrinsic motivation. It is difficult 

to mterpret the effect of extrinsic reward on mtrinsic motivation without considering 

the perception of the level of performance, level of perceived competence and 

feedback from the task itself The perception of extrinsic reward, rather than the 

reward itself, plays a cmcial role m determming whether mtrinsic motivation mcreases 

or decreases. It also appears that the results may vary, depending partly on the 

different operational definitions of mtrinsic motivation. The dependent variable used 

to measure intrinsic motivation m the previous research frequently did not fiiUy 

examine the validity of the measurement of mtrinsic motivation. 

The role of performance may be significant m considering the relationships 

among extrinsic motivation, perceived competence and intrinsic motivation in 

competitive sport settings. Performance has not been measured mdependently m most 

of the educational research. Often, time spent on the task was the only performance-

related measurement considered, but h was used as the mdicator of level of mtrinsic 

motivation. Even in sports research, performance has not played a major role. It is 

clear, however, that extrinsic rewards frequently have a strong hnpact on performance 

(Kamel, 1989, RushaU and Pettinger, 1969). Changes in performance, according to 

cognitive evaluation theory, are Ukely to affect perceived competence which m tum is 

expected to mfluence mtrinsic motivation. Bandura (1977) proposed that 

performance accompUshments are the most potent antecedent of self-efficacy, a 

conception similar to perceived competence. Refinement of cognitive evaluation 

theory (Deci & Ryan, 1985, 1988) have hnpUcated performance m the extrinsic 
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reward-perceived competence-intrinsic motivation causal relationships and recent 

research on extrinsic reward-mtrinsic motivation m sport has began to examine the 

role of performance. At this thne, however, the only research which has dkectly 

addressed the issue are sstudies by (Whitehead & Corbm, 1991; Woodcock & 

Corbm, 1992; Douglas, 1993) which were reported after the present research was 

designed and under way. 

Research suggests that different reward contingencies may affect mtrinsic 

motivation in different ways. Many studies have used the same contmgency in 

different ways and researchers have employed different terms, consequently resuhs 

appear inconsistent. Task-contingent reward is given to subjects for performing the 

activity only, not for attaming a standard of performance , thus h is understood that 

subjects perform due to the existence of reward. Task-contingent reward appears to 

decrease mtrinsic motivation compared to task non-contingent reward where subjects 

are rewarded regardless of whether they participate m the task. As task non-

contingent reward does not clearly relate the reward to the activity, there appear to be 

no difference between the meaning of no reward and task non-contmgent reward, 

with respect to the task. Task-non-contmgent reward may also decrease mtrinsic 

motivation, however, as it provides no encouragement to perform. Performance-

contmgent reward may ehher mcrease or decrease intrinsic motivation based on 

whether the mformational or controlling aspect of the reward is more saUent. 

Performance-contingent reward, which is perceived to reflect positive performance, is 

Ukely to facUitate mtrinsic motivation because the reward signifies the mdividual's 

level of competence at the task. When subjects perceive that performance-contmgent 

reward hnposes specific performance requkements and, h thus controls thek 

behaviour, mtrinsic motivation is Ukely to decrease, because this perception of 

performance-contingent reward reflects a decrease in self-determination. 



84 

Teachmg and coaching in sport contmues for long periods of thne. 

Presentation of an extrinsic reward would not be advisable if the long-term effect was 

to be a decrease m mtrinsic motivation, even if an immediate mcrease in mtrinsic 

motivation occurted. There is Uttle research on the effect of exposure to an extrinsic 

reward on mtrinsic motivation m the long term, whether the reward is presented once 

or on several occasions. The research that has been executed presents an equivocal 

picture (e.g., Femgold & Mahoney, 1975). Some research has exammed the effect of 

removing an extrinsic reward on intrinsic motivation in the short term (e.g., Amold, 

1976). The typical finding has been that mtrmsic motivation decUned when an 

extrinsic reward, once offered and given, was removed. Few studies have examined 

the effect of removing extrinsic reward in the longer term, that is, giving a reward and 

then removing it days or weeks later, as opposed to removing the reward immediately 

after h was ^ven, but testing for the effect much later. Some evidence suggests that 

mtrinsic motivation can be mamtained in the these chcumstances (e.g., Loveland & 

OUey, 1979). Thus, the effect of removing extrinsic rewards, especially on mtrinsic 

motivation in the longer term, is worthy of further study. 

There are a number of personal factors Uke age and gender which may influence 

the effect of extrinsic reward on mtrinsic motivation. There is very Uttle research on 

how age influences the effect of extrinsic reward on intrinsic motivation. This is 

because most studies have selected one age group as subjects. Although different 

research has examined an age range from 3 to 4 year olds up to aduh coUege students, 

comparison between studies is problematic because they have developed different 

research designs. Many studies have included males and females and most of these 

have compared these two groups. The results are equivocal, however. In some 

research, particularly earUer work (Deci, 1972), differences were found but m other, 

typically more recent work (Vallerand and Reid, 1988), h has reported that males and 

females behave m the same manner. It is hnportant to examme the effect of extrinsic 

reward on mtrinsic motivation for different age groups because different age groups 
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might have different perceptions of reward and different cognitive processes 

associated with perceived competence. This would mfluence intrinsic motivation. 

Gender difference might also mfluence the effect of extrinsic reward on mtrinsic 

motivation m different ways, but it is possible that changes m gender roles, m recent 

thnes, have neutralised gender differences. 

The gender appropriate nature of the particular task also plays a cmcial role m 

the effect of positive feedback on mtrinsic motivation. An analysis of the mfluence of 

age and gender on the effect of extrinsic reward on intrinsic motivation is wartanted in 

the context of the present research. The present thesis focuses on the effect of 

extrinsic reward, such as monetary reward and verbal feedback, on intrinsic 

motivation with reference to both age and gender. The mam emphasis is on 

adolescent subjects comparing age group where differences in perception of effort and 

abUity (NichoUs, 1982) might affect perception of reward contingencies and the 

mformation provided by the reward. 
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2.7 Integration of Lherature Review 

The foregomg review of Uterature was widerangmg, because of the complex 

mfluences of various factors on the relationship between extrinsic rewards and 

mtrinsic motivation. It was necessary to consider the mfluence of extrinsic rewards on 

perceived competence, as weU as dkectly on mtrinsic motivation. It was also 

hnportant to examme the mfluence of rewards on performance. The relationship of 

performance to perceived competence and to intrinsic motivation was also to 

considered to be a critical issue. Variations hi the manner in which rewards are 

presented and perceived was suggested to influence thek effect. The relative influence 

of feedback derived dkectly from the situation and that derived from extrinsic rewards 

also deserved consideration. The effect of rewards on perceived competence and 

mtrinsic motivation in the longer term, as weU as the effect of removing extrinsic 

rewards once they have been given were also issues m need of further study. To 

clearly examine these issues, each was addressed individually, but they aU impinge on 

the central issue of the mfluence of extrinsic rewards on intrinsic motivation. It is, 

thus, appropriate to conceptually integrate these factors mto a view of extrinsic 

rewards and mtrinsic motivation which forms the basis for the curtent thesis. 

The relationship between extrinsic rewards and hitrinsic motivation is of 

critical unportance in sport, because managers, coaches and teachers frequently give 

positive and negative feedback. Tangible rewards are also widely used at to enhance 

motivation. Research in the sport context has, Uke the study of educational and 

occupational environments, adopted a cognitive evaluation theory approach. The 

basic conception of CET that the mfluence of extrmsic rewards depends on thek 

effects on perceived competence and self-determination, has gained wide acceptance. 

Research has focused on elucidatmg the conditions under which extrinsic rewards 

enhance or detract from perceived competence or self-determination. Research has 

also focused on ways to facUhate prediction of the effects of different reward 

contingencies. A major focus of this research has been examination of the CET 
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proposition that the relative saUence of the controlUng and mformational aspects of a 

particular reward strongly influence hs effect on mtrinsic motivation. 

Although a substantial amount of support for this conception has been derived 

from research m educational, occupational and sport settmgs, the research reviewed 

here was remams equivocal. One factor which might affect the extrinsic reward-

mtrinsic motivation relationship is performance. In sport and many educational and 

occupational situations, intrinsic feedback, that is, feedback which emanates dkectly 

from performing the task, is available to the performer. Such feedback wiU affect 

perceived competence, to a greater or lesser extent, dependmg on its saUence. The 

dkection of its effect, that is, whether h is poshive or negative, depends on the nature 

of the mformation that it is perceived to communicate by the performer. The role of 

performance as a mediator in the extrinsic reward-intrinsic motivation relationship 

was not a focus of theoretical or research attention, although the origmators of the 

theory have referted to h (e.g., Deci & Ryan, 1985: Vallerand, Deci & Ryan, 1988) 

and Vallerand and Blais (1986) did examine hs mfluence m basketbaU competition. 

The present conception of CET proposes that performance be mcluded as a mediatmg 

variable between extrinsic reward on the one hand and perceived competence and 

mtrinsic motivation on the other. 

It is important to understand the effects that rewards have on performance. 

The resuhing changes m performance alter the mtrinsic feedback from h. That 

mtrinsic feedback, m turn affects perceived competence and, thus, intrinsic 

motivation. The effect of the reward on perfonnance is Ukely to be mfluenced by the 

nature, as weU as the size of the reward. Research suggests that, tangible rewards, 

such as money or prizes, and mtangible rewards, such as positive feedback from a 

teacher or coach, both affect mtrinsic motivation. Research to date also leaves in 

question the effects of different levels of reward. For example, whUe tangible rewards 

are frequently perceived to be controlUng m nature, they may not be sufficiently 
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saUent as a controlUng factor, when they are smaU, but may provide useful 

mformation, if they are related to the level of performance. In performance situations, 

h is also not clear from existmg research what the relative effects of different kmds 

and levels of reward are, as compared with the mtrinsic feedback emanatmg from 

performance of the task. It is unportant to examine these issues of the nature and size 

of reward and thek relationship to the effect of performance feedback within the CET 

framework. 

In coaching and teaching of sports skiUs, as m education and work settmgs, 

short-term effects would typically be subjugated to longer-term effects. For example, 

an hnmediate gain m performance would be of Uttie value, if h was achieved at the 

expense of a long-term decrement in skiU development. This can easUy happen when a 

reward for performance m a specific training session encourages a performer to 

employ a technique which wUl achieve the goal of that session, but is an inappropriate 

"technique for long-term development of the skiU. WhUe performance might be 

mcreased m the short-term, intrinsic motivation is Ukely to be reduced in the long-

term, as the technique proves to be inappropriate. Thus, performance and perceived 

competence decUne because the focus on the extrinsic reward as an end m hself 

reduces self-determination. Littie research has examined the longer-term effects of 

specific or one-off rewards, nor the effects on intrinsic motivation of perfomung later 

without the rewards, so that they are removed. The conception of CET to be 

exammed m this thesis mvolves the longer term effects of extrinsic rewards on 

performance, perceived competence and intrinsic motivation. Investigation of the 

effects of removing a reward given on an earUer occasion is also hnportant m this 

expanded view of CET. It is proposed that such effects are Ukely to operate through 

the feedback emanatmg dkectly from performance, as weU as through the longer-term 

mfluence on perceived competence and self-determmation of the reward and of hs 

removal. The expanded conception of CET is, thus, particularly appropriate to 

consider these effects. 
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A range of personal, as weU as situational factors is Ukely to affect the 

complex relationships which form CET. Two which are considered to represent major 

influences are age and sex of performers. The Uterature review indicated that research 

findings on these factors are equivocal. There is some support for the proposal that 

children (up to 12 years of age) might perceive thek competence and self-

determination on the basis of different cognitive processes to adolescents (13 years 

old and over). These different perceptions of competence and self determination 

would be Ukely to affect the mfluence of extrinsic rewards on performance, perceived 

competence and intinsic motivation. Similarly, h has been proposed that males and 

females respond differently to rewards and to feedback, based on elements of thek 

gender roles. Recent work questions this claim, suggestmg that the use of more or 

less gender-appropriate tasks influences the reaction of males and females. Because 

these two factors are central to sports skiU development during chUdhood and 

adolescence, they have been mcluded in the curtent conception, as background 

variables. 

The way m which the factors discussed here have been mtegrated mto the 

examination of the effect of extrinsic rewards on mtrinsic motivation in sport, based 

on a CET framework, is largely reflected in the models presented m Figure 5.1 and 

7.5 found m chapters 5 and 7 respectively. Although not specified m those models, the 

influence of mtrinsic feedback or performance feedback is mferted from the relative 

strength of the causal links between extrinsic rewards and perceived competence and 

mtrinsic motivation on one hand and those between performance and perceived 

competence and intrinsic motivation on the other hand. Comparison of the mfluence 

of tangible monetary reward and intangible reward m the form of motivational 

feedback about performance is achieved by comparing the two studies. The research 

conducted m the present thesis is based on this conception of CET. This mcludes 

performance as a mediating variable. The nature of performance, thus, leads to 
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performance feedback, which affects perceived competence and mtrinsic motivation. 

The present research also exammed how the nature of the extrinsic reward mfluences 

its effect. The relative saUence of the extrinsic reward and the feedback from 

performance was also mvestigated. The conceptuaUsation also includes longer-term 

effects of reward and its removal and the role of age and sex on the cognitive 

processes associated with perceived competence and intrinsic motivation in 

performance situations. It is proposed that this elaboration on the theoretical 

framework, which is largely based on the resuhs of research, permits research to be 

carried out to clarify critical elements of the hnportant area of the mfluence of 

extrinsic rewards on mtrinsic motivation in sport. 

2.8. The Present Thesis 

This thesis aimed to examine a number of aspects of the relationship between 

extrinsic rewards and intrinsic motivation. The focus of the research was predictions 

made by cognitive evaluation theory, especially concerning the relationship between 

extrinsic reward, perceived competence and mtrinsic motivation. Because a major 

mterest concerned the teachmg and coaching of competitive and recreational sport 

and exercise, the role of performance m the extrinsic reward, perceived competence 

and mtrinsic motivation relationships are a central issues for this thesis. The thesis 

exammed predictions concerning the mediating influence of performance which have 

been largely neglected by research. Much of the previous research has focused on the 

hnmediate effects of mtroducmg an extrinsic reward. An hnportant issues for 

practical concern is the longer term effect of presenting a reward on performance, 

perceived competence and mtrinsic motivation and the effect on these factors of 

withdrawing a reward for later performance. These issues were exammed in some 

detaU m the present thesis. While there has been examination of age mfluences on 

these relationships, h is not clear whether developmental differences in effort and 

abUity perception during adolescence have a strong effect. SimUarly, earUer research 

on gender differences suggested that sex role sociaUsation might affect the 
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mterpretation of the extrinsic reward, but more recent studies have raised some doubt 

about this clahn. The thesis also ahned to examine these age and gender issues. 

In order to examine the effect of extrinsic reward on mtrinsic motivation, it is 

necessary to measure mtrinsic motivation. The thesis first reports on studies 

conducted to confkm the reUabUity of the Intrinsic Motivation Inventory (IMI) for use 

with AustraUan adolescents. Next the thesis presents a study designed to examine the 

effect of a monetary reward on performance, perceived competence and mtrinsic 

motivation, both immediately and m the longer term. The effect of removing the 

reward was also examined. In order to examine the causal Unks between these 

variables a path analysis, using multiple regression, is then described. This is foUowed 

by a stmctural equation modelUng analysis, which repUcated the path analysis, but 

also tested parts of the model and examined goodness offit of the data to the model. 

The thesis then reports a second study, where poshive feedback replaced monetary 

reward as the extrinsic reward. FoUowing tradhional analysis usmg Analysis of 

Variance techniques, stmctural equation modelUng was, again, employed to examine 

causal relationships for that data. Finally, based on some concerns raised by the 

present results and by other research, a confirmatory factor analysis was conducted on 

the IMI to test hs proposed factor stmcture. 
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Chapter 3. Development Of Measure Of Intrinsic Motivation 

3. 1. Introduction 

The vaUd and reUable measurement of mtrinsic motivation is central to research 

which attempts to examine its relationship to extrinsic rewards and performance. It 

has akeady been noted that the free choice behaviour method of measuring mtrinsic 

motivation is not appropriate for imcontroUed situations that often occur in sport. It 

was therefore decided to employ a questionnake to measure intrinsic motivation for 

the curtent thesis. Several questionnaires have been developed to measure mtrinsic 

motivation in sport and physical activity, and these were reviewed in the previous 

chapter. Thek suitabiUty for the present research is now considered. 

In the early studies, intrinsic motivation was often measured usmg thne spent 

on the activity when given free choice. That is, how much time participants spend on 

the activity m the absence of a reward contingency or instmctions. This method was 

used by Deci (1971, 1972) and Lepper and Greene (1975). The same method was 

used by OrUck and Mosher (1978) who exammed the effect of reward on the 

StabUometer m the motor skUl settmg. Intrinsic motivation has been conceived to be 

based on a participant's mterest and enjoyment, perceived competence and self-

determination (Deci, 1975). Questionnaires purporting to measure mtrinsic 

motivation m terms of this or similar conception have been an altemative mode of 

measurement. However, HaUiweU (1978) has suggested that researchers should use 

both free choice time and questionnaires at the same thne, as they provide the 

researcher with more valuable mformation. Ryan (1979) used the questionnake 

method to measure mtrinsic motivation of coUege athletes in response to thek 

scholarships. However, that questionnaire was not tested for reUabUity and vaUdity. 

EarUer, the questionnaire method was used to measure mtrinsic motivation m another 

context, that is, non-sport situations (Notz, 1975). LUcewise, several other studies 

were conducted, usmg both the free-choice method and the questionnake method at 
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the same thne (Calder & Staw, 1975; Deci, 1971; Harackiewicz, 1979). Furthermore, 

Hammer and Foster (1975), and Fart (1976) used the level of performance of the 

participant as an mdicator of mtrinsic motivation m their studies. It appears that the 

choice of using ehher free choice thne or questionnaire or both is mamly dependent 

upon the operational definition of intrinsic motivation m the study and the nature of 

the study. For mstance, free choice thne cannot be used with uncontroUed real world 

situations. Thus, m a badminton toumament, for example, one must play when one's 

games are caUed and one can not play, competitively, at other tunes during the event, 

although practice is sometimes possible. 

As indicated above, the free choice measurement of mtrinsic motivation has 

been used by some researchers. However, as Deci and Ryan (1985) pomted out h can 

become compUcated and hard to measure because of the mfluence of mtemal 

pressures, needs, feeUngs and expectations on human behaviour and performance. 

Moreover, further problems could occur in administering free-choice, especiaUy in 

real-world situations, such as athletic compethion. Also, free-choice may reflect only 

one's interest relative to the alternatives available m that situation, and may not 

necessarily measure perceived competence and self-determination. Conversely, sport 

situations often permit no choice. People come to play the sport which has a set start 

and finish thne with no opportunity to select altemative activities or not to participate 

during period of game thne. 

The measurement of intrinsic motivation requkes careful consideration when 

studying different activities. In this study, h seems that the most appropriate method 

for measuring intrinsic motivation is the questionnaire method because, firstly, it does 

not mterfere with participants whUst they are mvolved with the task. The free choice 

method was used prknarUy m educational settings, such as buUdmg games, drawmg 

and puzzle-solving tasks, but rarely m sports situations. Secondly, this method can 

lead to inaccurate conclusions because of human needs and the dynamic nature of the 
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sport environment. The questionnake method can be easUy applied in ahnost any 

sports situation. It does not requke estabUshment of special testmg areas or artificial 

environments, or is the person's response made relative to the alternatives curtently 

offered. 

Several questionnakes (Harter, 1981; Mayo, 1977; Ryan, 1982) have been 

developed for measuring intrinsic motivation. Mayo (1977) produced the Task 

Reaction Questionnaire (TRQ) which consists of 23 questions scored on a seven-

pomt scale. The questions focus on task-preference and mterest, feeUngs of 

achievement and challenge, and reasons for participation. AU of these items are 

related to the self-determmation theory of mtrinsic motivation. Markland (1993) 

suggested that the TRQ has not been examined for its proposed stmcture, for 

example using confkmatory factor analysis. This questionnake was developed for a 

specific StabUometer task within the context of a laboratoiy settmg. According to 

McAuley, Duncan and Tammen (1989), "the TRQ represents a useful but Umiting 

advance m the measurement of the constmct"(p. 49). The TRQ has been used in 

several studies mvolving the stabUometer (Mayo, 1977; VaUerand, 1983; VaUerand & 

Reid, 1984, 1988). 

Harter (1981) developed a self-report measure for use m the mvestigation of 

developmental trends from extrinsic motivation to intrinsic motivation for primary 

school children. This questionnaire was based on White's (1959) conception of 

Competence Motivation. However, Harter made some improvements by focusing on 

a number of specific hems related to motivation. Harter caUed h a "Self Report Scale 

of Intrinsic Versus Extrinsic Orientation". The measure consists of five subscales, 

preference for challenge vs preference for easy work, curiosity/interest vs pleasing 

teacher/gettmg grades; independent mastery vs dependence on teacher, mdependent 

judgement vs reUance on teacher's judgement and mtemal criteria vs extemal criteria, 

with sk items for each subscale. Sentences which convey extrinsic motivation were 
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written m one column, whUe those which reflect intrinsic motivation were written in 

another column. Participants were given scaled boxes to tick, by which they 

registered thek responses. This questionnake is focused mainly on how chUdren, 

aged 8 to 12 years, are affected by trends of ehher intrinsic motivation or extrinsic 

motivation in the classroom based on Harter's theoretical perspective on the 

development of motivation applied to education. This questionnake also has been 

restricted to samples of American chUdren. 

Weiss, Bredemeier and Shewchuk (1985) modified Harter's questionnake for 

use in the sports domain. The researchers considerably modified the Harter model 

based on both confirmatory factor analysis and exploratory factor analysis to make it 

more suitable to sports. Participants were asked two sets of questions, one set 

reflecting the cognitive domam as suggested by Harter, and the other set reflecting the 

physical domain. To each of these questions participants were asked to tick a 

"prepared response that closely refixed their feelings on a scale of 1 to 4. However, 

the level of motivation for the participants could be questionable because the choice 

of camp could inche additional motivation, a factor not taken mto account m the case 

of those who are not participants. Moreover, the age factor of the participants (i.e., 8-

12 years old) could have a strong influence on the nature and level of motivation, 

especiaUy as the questionnaire appears to combine social relationships with sports skiU 

development. Therefore, this factor may have affected the stmcture of the 

questionnake. 

The Intrinsic Motivation Inventory (IMI) was developed by Ryan (1982), 

Plant and Ryan (1985), and Ryan, Mims, and Koestner (1983) to determme the role 

of mtrinsic motivation as an addhive influence of interest-enjoyment, perceived 

competence, effort or exertion, pressure/tension and perceived choice. It consists of 

27 hems measuring the five aspects of mtrinsic motivation on seven pomt LUcert 

scales. This mventory is unique because h can be used m both a long and a short 
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version. Although hs original use was specific, the stmcture of hems aUows the task 

to be changed so h has a generic format. McAuley, Duncan and Tammen (1989) 

modified the Intrinsic Motivation Inventory (IMI), for use m one-on-one basketbaU 

game adoptmg a 16-hem version for American undergraduate students. McAuley et 

al. then studied the psychometric properties of the Intrinsic Motivation Inventory. 

McAuley et al. omitted the perceived choice scale because it has yet to be validated. 

This study confirmed the four-factor stmcture to be suitable for assessmg mtrinsic 

motivation in sport. McAuley et al. found the IMI to have high intemal consistency m 

that the four subscales showed adequate Cronbach alpha coefficients. The overaU 

mtemal consistency proved to be highly reUable with an alpha coefficient of .85. 

Confirmatory factor analysis confirmed four first-order factors: (Interest-Enjoyment, 

Competence, Effort-Importance and Tension-Pressure) which converge on a second-

order factor, which was identified as intrinsic motivation. 

McAuley, Wraith, & Duncan (1991) investigated the mtrinsic motivation 

questionnake, usmg confirmatory factor analysis with university aerobic dance 

classes. Thek ahn was to determme the hypothesised factor stmcture for a 

hierarchical model of the IMI which consisted of five first-order factors (enjoyment, 

competence, effort, pressure-tension and perceived choice) which loaded on one 

higher -order factor (mtrinsic motivation). This study also exammed the relationships 

among perceptions of success, efficacy and intrinsic motivation. A large chi-square 

value, 428.61 (p<.05), was found. This appeared to represent a poor fit. The Adjust 

goodness -of fit value (0.824) showed acceptable fit of the data to the model. The 

Root mean square residual was quhe high (.057), suggesting that the data was not a 

good fit. A Coefficient deha value (.87) showed that the data fitted both the first and 

second order models better than the nuU model. If the perceived choice subscales was 

modified, the resuh appeared to show that the IMI employed m the aerobic dance 

classes had acceptable vaUdity. McAuley etal. concluded that the perceived choice 

subscale was questionable, but the factorial stmcture of the other four subscales and 

the four subscale IMI were sound. 
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There has been a recent trend to measure mtrinsic motivation by questionnake 

m the reahn of sports (VaUerand, 1983; VaUerand & Reid, 1984, 1988; Whitehead & 

Corbm, 1991). WhUe Vallerand has employed the TRQ (Mayo, 1977) m studies used 

the StabUometer. Ryan's (1982) Intrinsic Motivation Inventory (IMI) has some 

advantages for measuring mtrinsic motivation m the present study. This questionnake 

can be adapted for various tasks, without confusmg the meanmg of the questions. In 

addition, this questionnake has been analysed usmg confirmatory factor analysis by 

McAuley et al. , who concluded that h is a suitable method to use m sports. Also, 

while there are other measures of stable trait components of achievement orientation, 

the present research was concemed with short term changes resulting from the 

mtroduction of extrinsic rewards. A state measure was rerquked to observe such 

changes and the IMI was considered to be the most effective state measure of intrinsic 

motivation in the Uterature. Thus, the present study tested a version of the IMI which 

was adapted from the Intrinsic Motivation Inventory, originally modified by McAuley 

et al., who used h m a competitive basketball game for coUege students. 

Before it could be used m studies of mtrinsic motivation, h was necessary to 

convert the version of the IMI questionnaire, prepared by McAuley et al. to a more 

suitably modified form. This was to provide a reUable mstmment for use with 

adolescent AustraUans m basketbaU free-throw shooting. ReUabUity of resuhs were 

essential because of the difference m test participants who were AustraUan secondary 

school students. American university students were used m the original study, thus, 

there was a different cultural base, difference in age groups exammed and the fact that 

the present studies were, unlike the original, to be carried out in a non-competitive 

situation. 

The reUabUity studies which were conducted to develop a suitable modified version 

of the IMI, are reported in this chapter. 

3.2. Intemal Consistency Of 16 Item Version Of The IMI 
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The purpose of this study was to test the modified version of Ryan's IMI 

questionnaire developed by McAuley et al. (1989) to measure intrinsic motivation m 

sports. The questionnake was modified to suit secondary school students and was 

used to assess intrinsic motivation for a basketbaU shooting task, where participants 

shot baUs at a basketbaU hoop. 

3. 2.1. Method 

3.2.1.1. Participants. 

Participants participatmg m this study were randomly selected from students 

aged 15 to 16 years old and 12 to 13 years old studymg at Maribymong Secondary 

School m Western Melboume. There were 93 students, 45 males and 48 females. 

3.2.1.2. Task. 

BasketbaU free throw shootmg was chosen as an intrinsicaUy interestmg sports 

performance task. As part of the physical education curriculum, basketbaU aUows 

many students to participate in a chaUenging activity. It also provides a measurement 

of competence for the students in relation to thek progress in the physical education 

participant. Also, from the research point of view, it is easy to evaluate performance 

m the basketbaU shooting task. Testing can be done in a controUed environment, that 

is, one location, and a substantial number of participants can be tested m order to 

provide meaningful data for reUabUity analyses. 

Twenty test shots were taken at the basketbaU hoop from four metres away 

dkectly m front. Four practice shots preceded these to allow participants to get used 

to the testing condition. On completion of the twenty test shots the participants were 

told thek score based on the scoring system displayed Table 3.1. Participants then 

completed the IMI questionnake. The scoring method for the free throw basketbaU 

shooting task is shown m Table 3.1. 
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Table 3.1. 

Scoring Method for Basketball Shooting Task. 

Score Resuh 

0 misses board completely 
1 hit board does not hit ring, and does not go m basket. 
2 hits board and hits ring or hits ring only, but does not go m basketbaU. 
3 hits board, or hit ring and goes m basket. 
4 goes m basket dkectly 

3.2.1.3. Instmments. 

The version of the mtrinsic motivation questionnake used for this study is 

presented in Table 3.2. It consisted of 16 items scored on a 7 pomt LUcert scale from 

very strongly disagree (1) to very strongly agree (7). These hems were modified from 

the McAuley, Duncan and Tammen (1989) version of the Intrinsic Motivation 

Inventory (IMI) which was composed of 18 items, testing interest, competence, effort 

and tension aspects of intrinsic motivation for a competitive sport settmg. ReUabUity 

of the overaU scale m the McAuley et al. study was alpha=.85 and the mtemal 

consistency of the four subscales was generally acceptable, according to McAuley et 

al. Alpha coefficients for each of the subscales is shown m parentheses: hiterest-

enjoyment (alpha = .78) perceived competence (alpha = .80); effort (alpha = .84); and 

pressure-tension (alpha=.68). 

Table 3. 2 

The questionnaire to assess intrinsic motivation in the basketball shooting task 

modified from the McAulev et al. (1989) version of the Intrinsic Motivation 

Inventory. 
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1 I enjoyed doing the basketbaU shootmg just for the fim of it. 

2 I think I am pretty good at the basketball shooting. 

3 I made a lot of effort m the basketbaU shooting. 

4 I felt tense whUe doing the basketball shooting. 

5 I would describe the basketbaU shooting as very mterestmg. 

6 After domg the basketball shooting for a while I felt pretty competent. 

7 It was meaningful to me to do weU at the basketbaU shootmg. 

8 I feh pressure while doing the basketbaU shooting. 

9 Doing the basketball shooting was fun. 

10 1 tried very hard while doing the basketball shootmg. 

11 I was very relaxed whUe domg the basketball shootmg. 

12 This basketbaU shooting activity did not hold my attention. 

13 I am pretty skiUed at doing the basketball shooting. 

14 I did not try very hard at domg the basketball shooting. 

15 I was anxious whUe domg the basketbaU shooting. 

16 1 could not do the basketbaU shooting very weU. 

Two of the 18 questions were deleted. The foUowmg questions ; Ql, WhUe 

playing basketball, I was thinking about how much enjoyed h (INT-ENJ).and Q2, I 

am satisfied with my performance at this game (COMP) were deleted because of 

shnUarity to other questions on the Interest/Enjoyment and Competence subscales 

respectively. This was in accordance with the resuhs of confirmatory factor analysis 

by McAuley et al. They found that the factor stmcture was not affected by the 

removal of these two items, whUe mtemal consistency of the respective subscale was 

hnproved. For the remaining items the part of each question, which describes the task 

was changed from basketball to basketball shooting. 

3.2.1.4. Procedure. 
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The students entered the gymnasium mdividuaUy. Each student was dkected 

to a Une four metres from the back Une of the basketbaU court. The participants were 

told that they had four practice shots before beginning 20 test shots. After every shot 

the student was told the score of that shot and on completion of the 20 basketbaU 

throws, the final score. The student was then instmcted how to fiU out the 16 hem 

modified IMI. Then he or she filled h out, was thanked for thek help and left the 

gymnasium. 

3.2.3. Resuhs 

The resuhs of students' responses to the questionnake were coUated to 

produce means and standard deviations and these are shown m Table 3.3. C^estions 

4, 8,12, 14, 15, and 16 were negatively keyed, so scores on them were reversed prior 

to analyses. 

On the seven point scale the mean should not be extreme, suggesting that 

participants are generally ehher very poshive or very negative about the item. 

However, if basketbaU shootmg is an intrinsically interesting task, as suggested here, 

means should reflect this, being to the positive side of neutral. Mean values between 

4.0 and 5.5 would reflect this general response pattem. More positive means than this 

might suggest that the hem was not discriminating weU, perhaps because secondary 

school students responses were mfluenced by social deskabUity or experimenter 

pleasing response sets. Most means are m the expected range. 

Table 3.3. 

Means and Standard Deviations for the 16 Items of the Modified Intrinsic Motivation 

Inventory (N = 93) 

Dhnension (factor) Item Mean Standard Deviation 
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— 

Interest/ 
Enjoyment 

Perceived 
Competence 

Effort/ 
Importance 

Tension/ 
Pressure 

Ql 
Q5 
Q9 
Q12 

Q 2 
Q 6 
Q13 
Q16 

Q3 
Q 7 
QIO 
Q14 

Q 4 
Q 8 
Ql l 
Q15 

5.38 
4.79 
5.89 
3.96 

4.24 
5.13 
4.31 
4.22 

4.94 
4.73 
5.25 
4.13 

3.80 
4.08 
4.48 
4.06 

1.71 
1.59 
1.52 
2.05 

1.76 
1.59 
1.82 
1.96 

1.65 
1.69 
1.66 
1.95 

1.91 
2.05 
1.81 
1.81 

The standard deviation provides an indication of the breadth of participants' 

responses across the scale used. A smaU standard deviation suggests that participants 

are grouped tightly around the mean so the hem does not differentiate weU. A large 

standard deviation can indicate that many participants are selectmg extreme scale 

values, approaching a bhnodal distribution, dividing the participants mto two distmct 

groups. This is equally inappropriate. Moderate standard deviations are most deskable 

for the curtent purpose of these scales, for example values around 1.0 to 1.5. In 

general the standard deviations m Table 1 are larger than desked. 

Items 1, 5, 9, and 12 aimed to measure the level of mtrinsic motivation as 

Interest-Enjoyment m Basketball free throw shooting. Among the four hems, the 

standard deviations of items 1, 5, and 9 were between 1.52, and 1.71, which was a 

moderate level. However, the standard deviation of hem 12 was rather higher than 
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the other hems. On this subscale, the participants were neither too close to, nor highly 

polarised about the mean, as the standard deviations, were at a moderate level. Also 

this subscale had means rangmg between 3.96 and 5.89 reflectmg a positive response 

to an mtrinsicaUy interestmg task. 

The means of the Competence subscale showed promise. They were on the 

positive side of neutral and mdicated that the participants feh relatively competent on 

the whole. However, standard deviations were slightly higher than deskable, 

suggesting that participants were spread widely across the range of this subscale, 

possibly choosing extreme responses. 

The Effort-Importance subscale had means between 4.13 and 5.25. This, 

agam was a positive set of responses. The standard deviations were higher than 

appropriate for this subscale as weU. Item 14 particularly needed to be examined as 

it's standard deviation figure was high compared with the other three questions which 

were acceptable. 

The Tension-Pressure subscale had relatively low means compared to the 

other subscales, nevertheless these means were acceptable bearing m mind that this 

was a negatively directed subscale. The standard deviations were too high, suggestmg 

quhe a polarised and inconsistent response. 

An approach to evaluating mtemal consistency reUabUity is based on 

Cronbach's (1951) alpha coefficient. Cronbach's alpha is a summary measure of 

intemal consistency based on a calculation of the amount of mtercortelation or 

shnUarity of all hems examined simultaneously. The alpha coefficient provides a 

statistical estimate of the degree to which aU the mdividual hems m the scale are 

consistently measuring the same underiymg concept. The calculated Cronbach's alpha 

coefficient theoretically ranges from 0 to 1. Values close to 1 denote greater mtemal 
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consistency reUabUity m the scale. Item-total subscale cortelations are used to refine 

an mstmment during hs developmental stages. Clearly, the hems that cortelate most 

highly with the total scale score are also those items that cortelate most highly with 

each other and reflect hems measuring the same underiymg factor. 

Table 3.4 reflects the resuhs of cortelational and alpha coefficient analyses on 

the data coUected using the first questionnake. It suggests which questions are not 

good examples of subscale, whether each should be discarded or reworded must be 

judged from hs nature. 

The hem subscale cortelations suggest moderate cortelation m the Interest-

Enjoyment subscale of items Ql, Q5 and Q9 with each other; Q12 on the other hand 

had Uttle cortelation with this set of questions. Alpha coefficients of Ql, Q5, Q9 and 

Q12 showed that a larger subscale alpha (0.77) was generated when Q12 was 

excluded. These resuhs mdicated that modification of hem 12 might produce a more 

consistent subscale. A somewhat higher subscale alpha would also be deskable. 

Table 3.4 

Item-Subscale Cortelations of Each Item in the IMI and coefficient Alpha of Sub-

Scale with Item Excluded (N=93). 
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Dhnension 
IMI 

Alpha 

Coefficient 

Interest/ 
Enjoyment 

Perceived 
Competence 

Effort/ 
Importance 

Tension/ 
Pressure 

Item 

Q l 
Q5 
Q9 
Q12 

Q2 
Q6 
Q13 
Q16 

Q3 
Q7 
QIO 
Q14 

Q4 
Q8 
Qll 
Q15 

Item-Subscale 

Cortelation 

Coefficient 

0.60 
0.36 
0.43 
0.27 

0.49 
0.52 
0.43 
0.24 

0.48 
0.53 
0.33 
0.19 

0.35 
0.41 
0.26 
0.19 

ItemDeleted 

Subscale Alpha 

Coefficient 

0.43 
0.53 
0.50 
0.77 

0.49 
0.51 
0.52 
0.66 

0.28 
0.32 
0.42 
0.62 

0.42 
0.38 
0.61 
0.58 

Subscale 

Alpha 

Coefficient 

0.65 

0.63 0.79 

0.50 

0.58 

In the Perceived Competence subscale Q2, Q6, Q13 were quhe strongly 

cortelated, but Q16 was not and h might have been better replaced to mcrease the 

level of mtemal consistency. An alpha of 0.66 for Q16 supported this view; overaU 

the subscale alpha could be higher. 

Item-subscale cortelations for the Effort subscale were moderate for Q3, Q7 

and QIO, but that for Q14 was low, suggesting that this might not be an effective hem 

for measuring effort on this subscale. Alpha coefficients supported this proposition, 

smce those kicludmg Q14 were low indicating low intemal consistency, whUe that 
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obtamed when Q14 was excluded was quhe high at 0.62 mdicatmg good mtemal 

consistency among the other three hems. 

Items m the Tension-pressure subscale were cortelated strongly between Q4 

and Q8, however Q4, Q8 did not cortelate with Ql 1, Q15. This might hnply that the 

nature of Q4 and Q8 is different to the nature of Ql 1 and Q15. Alpha coefficients for 

this subscale yielded unusually distributed resuhs. 

3.2.4. Conclusion 

A number of possible difficuhies were suggested by the exammation of this 

version of the IMI. Fkst, some of the terminology may have been unfamiUar to 

participants in the age range being studied here particularly on the Tension and 

Pressure subscale. Words like "tense" (Q12), "anxious" (Q15) and "relaxed" (Qll) 

may not be commonly used by 13 to 16 years olds. Second, h may be that hems 

expressed m the negative are not clearly mterpreted by some participants. (Questions 

12 and 14 both mcluded the word "not" with the mtention of reversmg thek sense. 

This may not have been understood or noticed by some participants, whUe more 

attentive participants did appreciate the negative form. Q12 and Q14 produced weak 

cortelations. 

These alpha coefficient values were generally lower than is acceptable for 

mtemal consistency of a scale, compared to past sport psychology research. AU 

subscales except Interest-enjoyment were below 0.60. The alpha coefficient for the 

subscale of Interest-Enjoyment was 0.65, and for Competence h was 0.63, whereas 

that for the Effort and Importance subscale was 0.50, while the Tension-Pressure had 

an alpha of 0.58. The alpha coefficient for this questionnake overaU was 0.78, which 

is acceptable itself, but cannot be accepted when there is weakness at the subscale 

level. In this experiment, the participants were secondary students and not m a 

competitive situation. It was expected that if the sentence stmcture was sunpUfied 



107 

and some more speciaUsed words were modified then the alpha coefficient would be 

hnproved. In the fourth question, "I feh tense whUe domg the basketbaU shootmg" 

the wording was changed from "tense" to "uneasy". This is might be that because the 

students either did not understand "tense" or thek mterpretations of" tense " were so 

variable that it was necessary to choose a simple word for the secondary students. In 

the fifth question "I would describe the basketball shooting as very mteresting" the 

wordmg was changed to "I thought the basketbaU shootmg was very mterestmg" 

because the words would describe" are compUcated and abstract. The word 

"meaningful" in the seventh question was replaced by "hnportant" and the word 

"relaxed" m the eleventh question was modified to "nervous" avoidmg the reversal. 

The twelfth question "This basketball shooting activity did not hold my attention", 

was considered hard for participants to understand. This and question fourteen "I did 

not try very hard at doing the basketball shooting" and question skteen "I could not 

do the basketbaU shootmg very weU" were changed to the poshive form of the same 

question to avoid reversed items. 

3.3. Intemal Consistency of First Revised Version of IMI Modified From Previous 

Results 

3.3.1. Introduction 

In the first experiment problems were observed in achieving a satisfactory 

level of intemal consistency, especially for subscales. The cortelation and alpha 

coefficient relationships were not acceptable. The questionnake was modified by 

altering weak hems. A fiirther pUot experiment was executed. The experhnent 

stmcture was as the first experiment, but a smaller sample was used to examme the 

new hems, as h was clear that substantial refinement was necessary for adolescent 

AustraUans and h was considered to be more efficient to conduct rapid smaU studies 

untU a promising version emerged and then execute a larger study to confirm hs 

psychometric properties.. 
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3.3.2. Method 

3.2.2.1. Participants. 

The participants were secondary school students from Maribymong m 

Westem Melboume. There were twenty participants. Ten of them were males and ten 

were females. Thek ages ranged from thkteen to skteen years. 

3.3.2.2 Task. 

The task for this pUot study was the same basketbaU shootmg task as for the 

previous study. It was described m section 3.2.1.2. 

3.3.3. Instmment 

It was concluded from the previous experiment that some items on this version 

of the IMI were poorly worded. This was due to the questionnake being developed 

for American undergraduates, whereas now it was being used for AustraUan 

secondary school students. It was suggested that the wordmg of some items was 

confusmg for the participants, whUe particular words were not famiUar to them. 

Changes were made as recommended m section 3. The revised questionnake is 

presented m Table 3.4. Changes are highlighted m bold in Table 3.4. 

3.3.2.4. Procedure. 

The participants assembled outside the gym, and were tested individuaUy, 

without thek classmates as an audience. Each participant was dkected to the free 

throw Une four metres from the back of the basketbaU court. Each participant was 

told to stand four metres from the basketball hoop, then have thek four practice shots. 

They then had thek 20 free shots at the hoop, and between shots, they were told thek 

score. After twenty shots, the participant was told the total number of baskets 

scored, then the questionnake was completed, they were thanked for helpmg, left the 

gym and then the next participant was brought m. 
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Table 3. 4 

Revised Version of the IMI for Basketball Shooting (Version 2). 

1. I enjoyed doing the basketbaU shooting just for the fun of h. 

2. I thmk I am pretty good at the basketbaU shooting. 

3. I made a lot of effort in the basketbaU shootmg. 

4. I feh uneasy whUe domg the basketbaU shootmg. 

5. I thought the basketbaU shooting was very mterestmg. 

6. After doing the basketbaU shootmg for a whUe I feh pretty skUflil. 

7. It was important to me to do weU at the basketbaU shootmg. 

8. I feh anxious while doing the basketball shooting. 

9. Domg the basketbaU shooting was fun. 

10.1 tried very hard while domg the basketball shooting. 

11.1 was nervous while doing the basketball shooting. 

12. This basketball shooting activity was enjoyable. 
13.1 was pretty skiUed at doing the basketball shootmg. 

14.1 tried to do my best at the basketball shooting. 
15.1 feh worried while doing the basketball shooting. 

16.1 could do the basketball shooting very well. 

3.3.3. Results 

The resuhs of the study are showTi m Table 3.5 for the revised version of the 

Intrinsic Motivation Inventory. 

Examining the means of the Interest-Enjoyment subscale, h can be seen that 

they range between 5.45 and 6.01. A mean of 5 and above suggests quite a poshive 

response as expected. Standard deviations range between 0.99 and 1.37, which is an 

ideal range for standard deviation, implying that, whUe the participants' response to 

these questions was generally positive, they were distributed weU across the scoring 

range, not grouped at the extremes. 
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Table 3.5 

Mean and Standard Deviations for 16 Items of the Revised Intrinsic Motivation 
Inventory 

(N = 20) 

Intrinsic Motivation Scale. 

— 

Dhnension (factor) 

Interest/ 
Enjoyment 

Competency/ 
Self-determmation 

Effort/ 
Importance 

Tension/ 
Pressure 

Item 

Q l 
Q5 
Q9 
Q12 

Q2 
Q6 
Q13 
Q16 

Q3 
Q7 
QIO 
Q14 
Q4 
Q8 
Qll 
Q15 

Mean 

5.45 
5.50 
6.10 
5.60 

4.15 
3.80 
5.25 
5.40 

5.10 
5.15 
5.40 
5.70 
3.15 
4.25 
4.95 
2.75 

Standard Deviation 

0.99 
1.37 
1.07 
1.09 

1.13 
1.67 
1.11 
1.23 

1.11 
1.30 
1.39 
1.97 
1.63 
1.74 
1.09 
1.37 

The means for the Competence subscale ranged between 3.8 and 5.4. This 

response were not as positive as the Interest-Enjoyment subscale. The standard 

deviations ranged between 1.11 and 1.67. It seems that Q6 showed the weakest 

response. It had a mean of 3.8 and a standard deviation of 1.67, the lowest mean, and 

the highest standard deviation. This means that this question produced a somewhat 

low but varied response. 



Il l 

The means of the Effort-Importance subscale ranged between 5.15 and 5.70 

suggesting quhe a positive response. The standard deviations ranged between 1.11 

and 1.97. The highest standard deviation value, the response for Q14, seems to be 

rather high, while the other items gave quite mixed, but overall promising responses. 

The means for the Tension-pressure subscale ranged between 2.75 and 4.25. 

On closer mspection, the low means, Q4 and Q15 were really a poshive reaction. The 

standard deviations ranged between 1.09 and 1.74. 

The cortelations and alpha coefficients were calculated for these results, usmg 

the same method as for study 1 resuhs. They are shown m Table 3.6. 

As noted m study 1, when an hem subscale cortelation is low and when the 

hem-deleted alpha coefficient is significantiy higher than the other alpha coefficients 

withm a given subscale, and the remaining alpha coefficients are around the same 

value, the outstanding hem should be reworded or omitted, as h is clearly not closely 

related to the rest of the subscale. 

The Interest-Enjoyment subscale yielded an alpha coefficient of 0.67. Q 1 

with an hem-deleted alpha coefficient of 0.72 looks weak, however, and should be 

omitted or reworded. 

Table 3.6 

Item-Subscale Cortelations and Item deleted Alpha Coefficients for Items on the 

revised IMI (N=20) 
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Dhnension(factor 
Total 

Alpha 

coefficient 

Interest/ 
Enjoyment 

Perceived 
Competence 

0.61 

Effort/ 
Importance 

Tension/ 
Pressure 

1 Item-Subscale 

Ql 
Q5 
Q9 
Q12 

Q2 
Q6 

Q13 
Q16 

Q3 
Q7 
QIO 
Q14 

Q4 
Q8 
Qll 
Q15 

Cortelation 

Coefficient 

0.27 
0.50 
0.60 
0.47 

0.46 
0.55 

0.60 
0.51 

0.23 
0.74 
0.52 
0.30 

0.31 
0.17 
0.09 
0.59 

Item Deleted 

Subscale Alpha 

coefficient 

0.72 
0.53 
0.50 
0.60 

0.72 
0.67 

0.64 
0.69 

0.50 
0.13 
0.65 
0.45 

0.13 
0.50 
0.43 
0.65 

Subscale 

Alpha 

coefficient 

0.72 

0.73 

0.51 

0.22 

The Perceived Competence subscale yielded an overaU alpha coefficient of 0.73, no 

mdividual alpha coefficient exceeded this, and cortelations were consistently moderate 

to high. This subscale appears to have high mtemal consistency, bearing m mmd the 

smaU sample. 

The Effort and Importance subscale has an alpha coefficient of 0.51. the high 

cortelation and low alpha coefficient for Q7 suggests h is a central question to the 

subscale as removing h reduces mtemal consistency substantiaUy. QIO has a fak 

cortelation and a higher alpha coefficient than the others. Perhaps wordmg is 

somewhat confiismg, but, thus, hem appears to be reflecting the subscale m general. 



113 

The Tension and Pressure subscale has a low alpha coefficient of 0.22 with Q 

8, 11, 15 alpha coefficients aU exceeding this value. The highest alpha coefficient is 

0.65. The items appeared to have Uttle cortelation with each other. 

3.3.4. Conclusion 

The alpha coefficients for the second revised version of the questionnake 

showed some changes in pattems from study 1. The alpha coefficient for the whole 

questionnaire decreased notably to 0.60, whereas the alpha coefficient for the 

Interest-Enjoyment subscale mcreased marginally to 0.67, and for Competence h 

mcreased appreciably to 0.73. The Effort and Importance subscale alpha remained 

thesameand wasstUllowat 0.51. The Tension and Pressure subscale yielded a very 

low alpha coefficient 0.22. 

A main concern from this study was the very low alpha coefficient for the 

Tension-Pressure Subscale. This low alpha coefficient along with Q 8, Qll and Q5 

showmg higher hem deleted alpha coefficients, suggests that this Tension-Pressure 

subscale had very Uttle intemal consistency. One reason the Tension-Pressure 

subscale did not work might be that h was designed for a competition situation, 

where this experhnent was not of that nature and might not have produced Tension 

and Pressure consistent with low mtrinsic motivation. It was decided that for this 

non-compethive task the Tension-Pressure subscale might be mappropriate, so h 

should be omitted from the next version of the test. 

The wordmg in some questions needed to be altered so that they were easier 

for the participants to understand, as verified by some low alpha coefficients m this 

study. More expUcitly, Q 1 "I enjoyed doing the basketbaU shootmg just for the fun 

of h" was complex and potentially confusing as h may be that a participant enjoyed 

tile task, but not "for the fun of h". QIO "I tried very hard while domg the basketbaU 
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shootmg" may have caused difficulty because of the interpretation of the word 

"while." FoUowing changes to these hems, a thkd pUot study was undertaken. 

3.4. Intemal Consistency Of Second Revised Version of IMI 

3.4.1. Introduction 

In study two there was an improvement m cortelation and alpha coefficient 

data for most subscales, but the overaU alpha coefficient decUned. However, the 

Tension/Pressure subscale was not contributmg to the resuhs, possibly because these 

studies were not conducted in a competitive environment. It was, thus, decided to 

repeat the study with this subscale onutted. In addhion, more fine tuning of the 

wording of several items in the questionndre was requked to remove confusion from 

participants' interpretation. 

3.4.2 Method 

3.4.2.1. Participants. 

In this study, 20 students (10 males and 10 females) from Mehon Secondary 

School 20 km to the west of Melboume aged between 13 and 16 years, were tested 

for intrinsic motivation m basketball shooting. Participants were naive to the previous 

research so as to remove any influence that this might have on the resuhs. 

3.4.2.2. Task. 

The same task was used in this study as was used in the previous two intemal 

consistency studies. It is described m section 3.2.1.2. 

3.4.2.3 Instmments. 

Tension-Pressure subscale was deleted due to low cortelation and some 

questions were changed. The thkd version of the IMI consisted of 12 questions on 7 

pomt Likert scales as shown m Table 3. 7. In this study, the tension-pressure subscale 

was deleted m an attempt to mcrease mtemal consistency reUabUity m the 
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questionnaire m the non-competitive context. In addition, questions 5, 8 and 11 were 

changed. The word "pretty" was changed to "quhe" for Q5 and Q8 and Qll the 

sentence previously readmg "I tried to do my best." was changed to read "I try hard at 

domg", for Q l , "just for the fun of it" was omitted. 

Table 3.7 

The Intrinsic Motivation Inventory Items for Basketball Free Throw Shooting. 

Item No. Item Wordmg 

1. I enjoyed doing the basketball shooting 
2. I think I am good at the basketbaU shooting. 

3. I made a lot of effort m the basketball shooting 
4. I thought the basketball shooting was interesting 
5. After doing the basketbaU shooting for while I feh quite skilfiil. 

6. It was important for me to do weU at basketbaU shootmg. 

7. Domg the basketbaU shooting was fun. 
8. I tried hard at doing the basketbaU shooting. 

9. This basketbaU shooting activity was enjoyable. 

10. I am quite skUflil at doing the basketbaU shooting. 

11. I tried to do my best at the basketbaU shootmg. 

12. I could do the basketbaU shooting weU. 
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3.3.3.4. Procedure. 

As a group the 20 participants were advised of the basketbaU scoring system. 

Participants performed individuaUy with only the researcher present. They had four 

practice shots and 20 test shots at the basketbaU ring from the free shot Une four 

metres m front of the ring. Intrinsic motivation was then tested foUowing the same 

procedure as m the previous studies. Each participant was thanked and left the gym 

3.4.5. Resuhs 

The means and standard deviations for the third study are as shown in Table 3.8 

Table 3.8 

Means and Standard Deviation for 12 Items on Revised Intrinsic Motivation 

Inventory (N = = 20) 

Dhnension(factor) 

Interest/ 
Enjoyment 

Perceived 
Competence 

Effort/ 
Importance 

Item 

Q l 
Q4 
Q7 
Q9 

Q2 
Q5 
QIO 
Q12 

Q3 
Q6 
Q8 
Qll 

Mean 

6.00 
5.85 
5.55 
5.50 

5.05 
5.05 
5.10 
5.15 

5.02 
5.15 
5.25 
5.04 

Standard Deviation 

0.79 
0.87 
0.94 
0.82 

1.27 
1.37 
1.25 
1.08 

1.19 
0.98 
0.91 
0.94 
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The means of the Interest-Enjoyment subscale ranged between 5.5 and 6.0, 

suggestmg a positive response. The Standard Deviations range between 0.79 and 

0.94 which suggested a satisfactory spread m the response to these hems. 

The means of the Perceived Competence subscale ranged between 5.05 and 

5.15 which also suggested a poshive response. The standard deviations lay between 

1.08 and 1.37 which was a moderate distribution. This reflected favourably on the 

question constmction. It was not surprising that the participants judged thek interest 

to be higher than thek competence or their effort and the unportance of this task m 

which they were not experts and which was done only for its own sake. 

The means for the Effort-Importance subscale between 5.02 and 5.25, which 

once again was a positive response. The standard deviations lay between 0.91 and 

1.19 which pomted to the spread of response being quite wide, but not bemg 

polarised. 

The cortelations and alpha coefficients were then calculated for these 3 

resuhs, m the same manner as for Studies 1 and 2. The resuhs are presented m Table 

3.9. 

The alpha coefficient for the Interest Enjoyment subscale was 0.83. The 

cortelations for the Interest-Enjoyment subscale ranged between 0.44 and 0.85. The 

low cortelation was observed for Q 1 (0.44) which reflected the possibiUty that h was 

not a tme part of the subscale. This was supported by the alpha coefficient of 0.88 

for Ql whUe Q4, Q7, and Q9 yielded high to moderate cortelations and alpha 

coefficients between 0.69 and 0.77. The cortelation of Q 1 with the Interest-

Enjoyment was low and the hem-deleted alpha coefficient high, mdicatmg question 1 

needed reconsideration. 
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The Perceived Competence subscale had an alpha of 0.94. There was a 

strong cortelation between aU questions on the subscale, 0.73 to 0.95, and the alpha 

coefficients were aU consistently high mdicating that aU items contributed to an 

intemaUy consistent scale. This was a coherent scale with good intemal consistency. 

It was assumed that the questions were understood and therefore clearly answered. 

Table 3.9 

Item-Subscale Cortelations and Item-deleted Alpha Coefficients for the IMI (N=20) 

Dhnension 

Interest/ 
Enjoyment 

Perceived 
Competence 

Effort/ 
Importance 

Q l 
Q4 
Q7 
Q9 

Q2 
Q5 
QIO 
Q12 

Q3 
Q6 
Q8 
Qll 

Item-Subscale 
Cortelation 
Coefficient 

0.44 
0.85 
0.69 
0.68 

0.75 
0.95 
0.89 
0.81 

0.08 
0.67 
0.67 
0.71 

Item Deleted 
Subscale Alpha 
Coefficient 

0.88 
0.69 
0.77 
0.77 

0.95 
0.87 
0.89 
0.92 

0.90 
0.56 
0.58 
0.55 

Subscale Item 
Alpha Total 

Coefficient Alpha 
Coefficient 

0.83 

0.94 0.85 

0.74 

For the Effort-Importance subscale, the value of the cortelation for question 3 

was 0.08, compared with the other cortelations for this subscale, rangmg between 

0.70 and 0.75. The removal of hem 3 from the subscale produced a high alpha 

coefficient (0.90). It was judged that the other three items on this subscale formed a 

consistent group. The alpha coefficient for this subscale was 0.74. By lookmg at the 
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results, it was felt that Q3 was quite out of place. This was unexpected as it seemed 

to express exactly what the effort subscale was mcluded to assess. 

3.4.6. Conclusion 

The results of this study, when compared to the second study, noted not only 

an mcrease m cortelation of subscale questions, but also enhanced alpha coefficients 

for the subscales. The overaU alpha coefficient for this version of the questionnake 

was 0.85. The cortelation of hem 1 (0.44) was quhe low. Question 3 "I made a lot 

of effort m the basketbaU shootmg" with a cortelation of 0.08 with the other items, 

was not considered to be acceptable ehher. 

Due to low cortelations m Question 3 m the subscale for Effort-Importance, h 

was deleted m order to hnprove the overaU alpha coefficient and the cortelation 

between the other hems and, thus, the intemal consistency of the Effort-Importance 

subscale. It was not clear why "made a lot of effort" was mterpreted differently to 

"tried hard," (Q4) or Q8, although Q6 seems somewhat different on the face of h. It 

was decided to retain Ql on the Interest/Enjoyment subscale as its stmcture was felt 

to be sound. 

3.5. Intemal Consistency of Third Revised Version of IMI 

3.5.1. Introduction. 

Further to the third mtemal consistency study, where the resuhs were agam 

hnproved from previous studies, h was noted that there were inconsistencies m the 

Effort-Importance subscale. The cortelation level of question 3 was unacceptable 

therefore that question was removed for this study . Otherwise, h was feh that the 

resuhs of that study were poshive, so a large group of students was requked to 

increase confidence in the scales. 
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3.5.2. Method 

3.5.2.1 Participants. 

For the fourth study, 80 students (40 males and 40 females) from the Melton 

Secondary School, aged between 13 years and 16 years were selected. As with the 

previous three studies, these participants had not previously been tested and so were 

naive. 

3.5.2.2. Task 

The same task was executed by the participants in the fourth study as in 

studies 1 to 3, that is, basketball free throw shooting. See section 3.2.1.1. 

Table 3.10. 

The Intrinsic Motivation Inventory Items Employed to Assess Intrinsic Motivation 

for Basketball Free Throw Shooting. 

1. I enjoyed domg the basketball shooting. 

2. I thmk I am good at the basketbaU shootmg. 

3. I thought the basketbaU shooting was mterestmg. 

4. After doing the basketbaU shooting for a whUe I feh pretty skUflil. 

5. It was important to me to do weU at the basketball shootmg. 

6. Doing the basketbaU shooting was fun. 

7. I tried hard at doing the basketball shooting. 

8. This basketball shooting activity was enjoyable. 

9. I am quhe skilled at doing the basketball shootmg. 

10. I tried to do my best at the basketbaU shootmg. 

11- I could do the basketball shooting weU. 
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3.5.1.3. Instmment. 

The fourth version of the questionnaire for mtrinsic motivation consisted of 11 

questions, the third question "I made a lot of effort m the basketbaU shootmg" was 

deleted m this study due to its very low cortelation (0.08) with the other items in the 

Effort-Importance subscale. The 11 questions are presented m Table 3.10 m order of 

presentation in the questionnaire. 

3.5.3. Results 

The resuhs of the questionnaire responses were as shown m Table 3.11. 

Table 3.11. 

Means and Standard Deviations for 11 Items on the Revised Intrinsic Motivation 

Inventory (N = 80) 

Dhnension (factor) Item Mean Standard Deviation 

Interest/ 
Enjoyment 

Perceived 
Competence 

Effort/ 
Importance 

Q l 
Q3 
Q6 
Q8 

Q2 
Q4 
Q9 
Qll 

Q5 
Q7 
QIO 

5.06 
4.88 
4.65 
4.88 

4.63 
4.92 
4.88 
5.03 

5.00 
5.10 
5.10 

1.01 
1.14 
1.18 
1.14 

1.22 
1.19 
1.19 
1.01 

0.90 
0.91 
0.85 
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3.5.1.4. Procedure 

The participants entered the gym mdividuaUy, where they were tested with 20 

basketbaU shots foUowmg four practice shots. Then the questionnake for intrinsic 

motivation was administered. This procedure was the same as m previous studies. 

Fmally, they were thanked for thek attendance and left gym. 

The means of the Interest-Enjoyment subscale ranged between 4.65 and 5.06 

and the standard deviations between 1.01 and 1.18. This reflects a positive and weU 

distributed response by the participants. 

The Perceived Competence subscale had means between 4.63 and 5.03 

reflectmg a positive response to this subscale. The standard deviations ranged 

between 1.01 and 1.22, which reflects a good distribution of responses. 

The Effort-Importance subscale had means between 5.00 and 5.10, also 

reflectmg positive response. The standard deviations were sUghtly lower bemg 

between 0.85 and 0.91, but stiU reflected a satisfactory spread of response. Intemal 

consistency statistic, including hem-subscale cortelation and hem-deleted alpha 

coefficients for each item, subscale alpha coefficients and the overaU alpha coefficient 

are presented m Table 3.12. 

The overaU scale alpha coefficient is the criterion for strong mtemal 

consistency. The resuh here of 0.90 satisfies the requkements of effective 

experimentation. This suggests that the fine tuning procedures worked to good 

effect. 

The Interest-Enjoyment subscale had a subscale alpha coefficient of 0.81. AU item 

deleted alphas were high mdicatmg that aU hems contributed to a strong subscale. 

The alpha coefficient for this scale is sufficiently good that h is Ukely that any hem 

eleted would have a minimum impact on the questionnake resuh. 
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Table 3.12 

Item-subscale Cortelation. Item Deleted Subscale Alpha Coefficients. Subscale Alpha 

Coefficients and the Total Scale Alpha Coefficient for the Fourth Revision of the 

Intrinsic Motivation Inventory (N = 80) 

— 

Item 

Q l 
Q3 
Q6 
Q8 

Q2 

1.90 
Q4 
Q9 
Qll 

Q5 
Q7 
QIO 

Item-Subscale 
Cortelation 
Coefficient 

0.51 
0.72 
0.62 
0.64 

0.75 

0.86 
0.80 
0.63 

0.58 
0.50 
0.59 

Item Deleted 
Subscale Alpha 
Coefficient 

0.81 
0.71 
0.76 
0.75 

0.86 

0.82 
0.84 
0.90 

0.62 
0.71 
0.61 

Subscale 
Alpha 

Coefficient 

0.81 

0.89 

0.73 

Total 
Alpha 

Coefficient 

The Perceived Competence subscale yielded an alpha coefficient of 0.89. Q 

ll's alpha coefficient exceeded this, and h's cortelation was lower than the others 

within the subscale but was stiU acceptable. All the cortelations and alpha coefficients 

being high, this subscale was considered to have good mtemal consistency. 

The Effort-Importance subscale alpha coefficient was 0.73 and aU mdividual 

cortelations were above 0.5, while alpha coefficients for this subscale were above 
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0.60 but not as high as the other scales. Although not quite as strong as the other 

scales, these values do suggest a sound intemal consistency for this subscale. 

3.5.4. Conclusions 

It was anticipated that further refinement of the questionnake, would be likely 

to hnprove the intemal consistency only marginally. It should be noted that 

cortelations were expected to be lower than for study 3 as the sample was much 

larger m this pUot study. The cortelations and alpha coefficients as shown in Table 

3.12 mdicate sound questionnake constmction. 

3.6. General Conclusion 

The ahn of this set of pUot studies was to examine the mtemal consistency of 

each subscale and the entire questionnaire for mtrinsic motivation for basketbaU 

shooting, and to modify it for use in the present research. At the beginning, the 

questionnake consisted of 16 questions, comprismg four subscales: Interest and 

Enjoyment, Perceived Competence, Effort and Importance, and Tension and Pressure. 

The studies resuhed in the questionnake being reduced to 11 questions by eUmmatmg 

the Tension and Pressure sub-category m the non-competitive settmg. This subscale 

was poorly associated with the other subscale. However, Whitehead and Corbm 

(1991), Woodcock & Corbm, (1992) mcluded this subscale. The language of IMI 

may not be problematic but the cultural differences between America and AustraUa 

may hnpact on the resuh of this study. In contrast Douglas (1993) found that this 

subscale was not associated with the other subscale as a result this study did not 

mclude this subscale. Since this intemal consistency work was completed, a study by 

Douglas (1993) has also reported a low alpha coefficient for the pressure-tension 

scale, based on a five hem pressure-tension subscale in a 20 item version of the IMI. 

Douglas used the 20 hem version m the study of 10-12 years old AustraUan chUdren, 

but on the basis of the poor mtemal consistency, discarded the pressure-tension hems 

from the final IMI total score. It may reflect that Vallerand, Deci & Ryan, 1987) 
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suggest that there are some differences of motivation between physical fitness and 

general sport activity. Also, the Effort-Importance, question 3, was deleted because 

of very low cortelations with the subscale, while other questions had word changes. 

Through modification and repeated testmg, acceptable item-subscale cortelations and 

hem-deleted alpha coefficients, as weU as strong alpha coefficients for the subscales 

and the overaU IMI, were achieved. Proper design of the questionnake to ensure the 

questionnake was understood by the present participants was important to gain 

accurate mterpretation of the results. Reflection on the process used here, suggests 

that the version of the IMI tested m the fourth study was acceptable for use. 

3.7. Test-Retest Reliability For The Modified Intrinsic Motivation Inventory (IMP 

3.7.1 Introduction 

As a resuh of the intemal consistency studies, the IMI was modified from a 16 

hem, four subscale test to an 11 hem, three subscale test. In addition, the wordmg in 

several of the remaining hems was changed. In the view of this degree of 

modification, h was feh that the modified IMI should be tested for hs stabUity over 

thne. This was particularly important because of the intention to examine mtrinsic 

motivation over the longer term, so that any changes m IMI scores over a period of 

no activity could confidently be attributed to changes m intrinsic motivation. Thus, a 

test-retest reUabiUty study was conducted. 

3.7.2. Method 

3.7.2.1. Participants. 

On the first occasion of testing, 140 secondary students volunteered to take 

part. They were from a working class background, and ranged m age from 13 to 16. 

The sample consisted of 34 males and 36 females from Year 7, and 32 males and 38 

females from Year 10. Participants were reduced to 136 for the re-test, due to 

unavailabiUty of 14 students. From this group, 120 participants performed the activity 
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and completed the questionnaire. Those who did not complete the requkements were 

not mcluded in the analysis. 

3.7.2.2. Task. 

The task was the same as that executed in the fourth mtemal consistency study 

(see. section 7. 3.5.2), that is, basketbaU free throw shooting. As before, participants 

had four practice shots and then 20 test shots from the free throw Une. 

3.7.2.3. Ouestionnaire. 

In the fourth study of intemal consistency, 11 hems were employed m the 

revised IMI and these showed high subscale and IMI mtemal consistency. The same 

11 hems making up three subscales and representing the IMI modified for use by 

adolescent Australians, were used in this reUabUity study. 

3.7.2.4. Procedure. 

Students participated mdividuaUy m two experimental sessions approximately 

four weeks apart. For the first session, the experimenter explained to the student how 

to do basketbaU free throw shootmg and that thek score would be number of baskets 

scored. Then, the experimenter also explained to the participants how to fiU m the IMI 

questionnake. The experimenter demonstrated to the participants how the free throw 

shot is done. Then, the participants were given four chances to practice the shot. 

Then, each participant had 20 test shots from four metres away from the basketbaU 

board at the free throw Une. After these 20 shots, the participants were asked to fiU m 

the 11 item IMI questionnaire. Four weeks later the same participants repeated this 

procedure m the retest. After they completed the IMI on each occasion, the 

experimenter thanked the participants and they left the gym. 
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3.7.3 Resuhs 

The score obtained by the participants' on the first test were cortelated to thek 

scores on the retest usmg Pearson's Product Moment Cortelation Coefficient by the 

SAS package on an IBM 486 computer, to produce a reUabUity coefficient. The raw 

data is presented m Appendk 13. The overaU cortelation for the revised IMI over 

four weeks was .956, suggesting that the test was highly reUable. 

3.7.4. Discussion 

Recognising the scale of the changes made to the IMI on the basis of the 

mtemal consistency studies, h was felt that the test-retest reUabUity of the origmal IMI 

(Ryan, 1982) and the basketbaU one-on-one revision (McAuley, Duncan, and 

Tammen, 1989) could not be assumed to extend to the present version. In order to 

ensure that stabUity was strong for the present version of the IMI, the test-retest 

reUabUity study was conducted. The resuhs of this study with a sample of 120 

adolescents, whose ages and genders matched those of mtended participants m the 

mtrinsic motivation studies planned (r=.956), represented strong support for the 

StabUity of the modified IMI over four weeks. This outcome supported the use of the 

revised IMI in the studies investigating the effect of extrinsic reward on perfonnance, 

perceived competence and mtrinsic motivation. It was concluded that this research 

could now be executed with confidence m the mtemal consistency and test-retest 

reUabUity of the modified IMI. 
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Chapter 4. The Effects of Monetary Rewards on Performance, Perceived 

Competence And Intrinsic Motivation 

4.1. Introduction 

Atkinson (1964) predicted that extrinsic rewards have a positive effect on the 

total motivation of a person with low achievement motivation. He argued that such 

an mdividual wiU participate more m an achievement situation if there exists sufficient 

reward. However, Lepper, Greene and Kisbett (1973) held a contrary view. Thek 

statement of the oveijustification hypothesis proposed that expectation of a reward 

negates or reduces intrinsic motivation for the behaviour, when the reward is 

removed. In testing these apparently contradictory theories, studies about the effect of 

monetary reward on mtrinsic motivation have revealed mked results. Deci (1971, 

1972a, 1972b), Lepper and Greene (1973), Ryan (1977; 1980), and OrUck and 

Mosher (1978) suggest that extrinsic reward decreases mtrinsic motivation. Other 

studies ( Denman, Landers & Feltz 1980; Feingold & Mahoney 1975; Hammer & 

Foster, 1975;. Kamiol & Ross 1977; Reiss & Sushinsky, 1975; Thomas & 

Tennant, 1978) have found that extrinsic reward can either mcrease or decrease 

mtrinsic motivation. 

In regard to the effect of monetary reward on mtrinsic motivation, Deci (1971, 

1972a, 1972b) conducted studies with university students by offering some money m 

tasks mvolving puzzle-solving and headline-writing for newspapers. Those 

participants who received monetary reward initiaUy showed some decrease m intrinsic 

motivation when the reward was withdrawn. Calder and Staw (1975b) also 

conducted some studies along this Une m the area of completmg jigsaw puzzles. 

Resuhs revealed that participants who were rewarded rated this activity as 

significantly less interesting compared to participants who received no money. Thus, 

Deci (1975, Deci & Ryan 1980, 1985) proposed, on the basis of his Cognitive 

Evaluation Theory that mtrinsic motivation can either mcrease or decrease dependmg 

on two factors, the controlUng effect of the reward and the mformational aspect. This 
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theory suggests that when the controUing aspect is more saUent the reward is 

perceived as controlUng behaviour. The cause of the behaviour is attributed to the 

reward, not to mterest m the task hself. Thus, intrinsic motivation decreases. On the 

other hand, if the reward is perceived as producmg mformation with regard to one's 

feelmg of positive competence m the task, mtrinsic motivation mcreases. However, Uf 

the reward provides a feeUng of negative competence m the task, mtrinsic motivation 

decreases. This is referted to as the mformational aspect of the reward. To determine 

whether.the reward either increases or decreases intrinsic motivation depends on 

which factor is more salient to the mdividual. Amold (1976) conducted a study on 

participants who were paid for taking part in Star Trek computer games. The results 

showed that monetary rewards did not enhance or decrease mtrinsic motivation m this 

study where the participants had high mtrinsic motivation. Rosenfield, Folger, and 

Adelman (1980) tested the effect of monetary rewards on intrinsic motivation for 

crossword games with college students. They found that when the level of rewards 

reflected the level of student skills, higher rewards led to greater intrinsic motivation. 

Martens, Burwitz, and NeweU (1972) conducted a study on male 

undergraduate students doing a rotary pursuh task, and RushaU and Pettmger (1969) 

used money to reward students aged 9 to 15 years for swhnmmg. Resuhs of both 

studies supported the finding that monetary reward increased performance. SunUar 

results were reported by Kamal (1988) for 10 to 15 years olds for swunming. Lopez 

(1981) found that monetary reward mcreased performance and mtrinsic motivation m 

participants' work performance, which was assessed by tidmess, absence, productivity, 

tone of service and ticket accuracy. Consequently, these studies appear to support the 

claim that monetary rewards often have a strong poshive effect on performance and 

frequently mcrease motivation. However, Deci (1971, 1972a, 1972b) did not report 

hnproved performance with monetary rewards. He assumed that mcreased 

performance hself may have a positive effect on mtrinsic motivation. For example, 

when mdividuals who achieve successful results receive positive feedback, they are 
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Ukely to perceive thek competence as higher. Thus, Deci (1975) proposed that the 

mformational aspect of the reward wiU increase intrinsic motivation. That is, a 

feeUng of perceived competence can promote mtrinsic motivation, and m the same 

way, a feeling of perceived incompetence can reduce mtrmsic motivation. It can, 

therefore, be argued that how the individual perceives the reward wiU determine 

whether performance wiU increase or decrease. If the reward is regarded as poshive 

reinforcement then performance wiU hnprove and, if this mformation is perceived to 

enhance competence, then mtrinsic motivation wiU improve too. In another study, 

VaUerand and Reid (1984) examined the role of perceived competence as a mediator 

between extrinsic rewards m the form of positive feedback and mtrinsic motivation. 

Path analysis indicated that the change in intrinsic motivation was mfluenced by verbal 

feedback and was mediated by perceived competence. 

Additionally, Uttle research has investigated the long-term effect of extrinsic 

"reward on performance, perceived competence and mtrinsic motivation. Most 

researchers have used only a day or a few days duration for the research period. It is 

hnportant to estabUsh the long-term effect of rewards on the above factors. The 

effect of removing rewards on performance and intrmsic motivation is also hnportant 

m real world situations Uke sports practice and competition. For example, Thomas 

and Tennant (1978) did a study on the effect of a performance contmgent reward 

(money) on mtrinsic motivation for a throwmg task m children over one day. The 

resuh was that the performance contingent reward mcreased intrinsic motivation 

significantly m the free choice time compared to the task-non-contmgent and no 

reward groups. Oriick and Mosher (1978) examined the mfluence of a reward 

(trophy) on mtrinsic motivation for the stabUometer task over several days. Resuhs 

were that the reward decreased the level of mtrinsic motivation m the post test m 

comparison with the pretest. UnUke previous studies, Denman, Landers, Feltz and 

Landers (1980) mvestigated the effect of reward on mtrinsic motivation for a 

throwmg task over five weeks. Resuhs mdicated that extrinsic reward mcreased 
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hitrinsic motivation. However, this study did not report when the reward was last 

presented, suggestmg the removal of reward might have been in the fifth week of the 

study. Loveland and OUey (1979) found that when a reward was provided, the level 

of mterest of the high-mterest chUdren and the quaUty of thek drawings decreased. 

On the other hand, the low-mterest chUdren increased m thek level of mterest and the 

quaUty of thek drawmgs when they received some rewards. It became noticeable, 

however, that both groups retumed to thek mitial level of interest when the 

experhnent was extended to seven weeks. 

Researchers have investigated the effect of extrinsic reward on mtrinsic 

motivation in different age groups. Lopez (1981) conducted his study with females 

whose average age was 30 years and found that reward increased both performance 

and mtrinsic motivation. Some researchers (Deci, 1970, 1972 a, b; Calder & Staw 

1976; Pritchard & CampbeU, 1977; Staw, 1974) have used coUege students as 

participants with a puzzle game and found that extrinsic reward deceased intrinsic 

motivation. Other studies (Amold, 1976; Fart, 1976; Fart, Vance, and Mclntyre, 

1978; Fisher, 1978; Hammer and Foster, 1975) who used different participants of the 

same age-levels, revealed that extrinsic reward increased mtrinsic motivation. In sport, 

Ryan (1980) found that male footbaU players with a scholarship decreased mtrinsic 

motivation whereas male wrestlers and females did not decrease mtrinsic motivation. 

Martens, Burwitz and NeweU (1972) mdicated that reward mcreases performance 

after the skUl is leamed. 

With adolescents, however, Harackiewicz (1979), and Kmjlanski, Friedmom 

and Zeevi (1971) found that reward had a detrimental effect to mtrinsic motivation. In 

contrast, Boggiano, Harackiewicz, Bessette and Maim (1985), as weU as 

Harackiewicz and ManderUnk (1984) concluded that performance contmgent reward 

mcreased mtrinsic motivation m a puzzle game. In sport, Rushall and Pettmger (1969) 
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found that a reward hnproved swimming performance significantly, which is 

consistent with the study by Kamal (1989). 

In primary and preschool chUdren, studies by Lepper, Greene and Nisbett 

(1975), Greene and Lepper (1974) revealed that mtrinsic motivation was reduced by 

extrinsic reward. Unlike the studies above, Loveland and OUey (1979) found that 

removing the reward did not affect mtrinsic motivation. In sport OrUck and Mosher 

(1978) found that extrinsic reward had a detrimental effect on intrinsic motivation for 

the StabUometer task. However, Denman et al, (1980) found that extrinsic reward 

facUitated mtrinsic motivation m a velcro baU throwing game. 

Previous studies, regardless of age, show that mtrinsic motivation was 

determined by the controUing aspect and the mformational aspect of the reward, that 

is, participants showed mked reactions depending on thek perception of the situation 

and the way the reward contmgency was admhiist2ered. Ryan, Mhns and Koestner 

(1983) suggested that the meaning of the reward to the recipient was more hnportant 

than the acttial reward hself Most research (Calder & Staw, 1975b; Deci 1971, 1972 

a, b; Harackiewicz, 1979; Green & Lepper, 1974) has revealed that task contmgent 

and performance contingent rewards decreased mtrinsic motivation. However, when 

the reward was seen as an mdicator of the participants' progress, (Boggiano et al. 

1985; Harackiewicz et al., 1984; Kamiol & Ross, 1975a), h mcreased mtrinsic 

motivation. Thus, the individual may have been more distracted from controUmg thek 

behaviour by the reward. Also reward given for attaining some level of achievement 

of the task could be perceived as information about competence by the mdividual. 

Another explanation of the mked results appears to be that researchers 

operationaUsed intrinsic motivation m different ways. The age of participants and the 

level of cognitive and physical development could have been cmcial m participants' 

response and thus, the effect of reward on performance, perceived competence and 

mtrinsic motivation. 
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Unfortunately, Uttle research has been conducted to test differences in the 

effect of reward on performance, perceived competence and intrinsic motivation m 

males and females. Some research has been undertaken with only males, whereas 

other studies tested either only female or both male and females without comparing 

gender differences. In sport, Ryan (1980) found that male athletes awarded 

scholarship decreased m mtrinsic motivation compared to female athletes awarded 

scholarships who increased m mtrinsic motivation. This study mdicated that males and 

females responded differently to the same reward. Kamiol and Ross (1977), and 

Luyten and Lens (1981) found that males showed more intrinsic motivation overaU 

than female, but this did not mteract with reward. Feltz and Petiichkoff (1982), and 

Granleese, Trew and Turner (1978) found that males, aged 12 to 18 years, displayed 

higher physical perceived competence than that of females at the same age, using 

Harter's (1979) Perceived Competence Scale for ChUdren. It is Ukely that young 

children show Uttie difference between genders because socialisation mto gender roles 

is not sophisticated at this stage. As gender roles develop through adolescence, h is 

probable that gender differences m the effect of rewards on mtrmsic motivation 

mcrease, especiaUy for physical tasks, an area where differences m gender roles have 

traditionally been emphasised. 

The aim of this experiment was to examine the effect of monetary reward on 

younger (12 to 13 year old) and older (15 to 16 year old) male and female secondary 

school students doing the intrinsically interestmg activity of basketbaU shootmg. The 

main focus was to mvestigate both the shorter and longer-term effects of monetary 

rewards on performance, perceived competence and mtrinsic motivation as weU as 

their mteractions and relationships. Examination of age and gender differences was 

also an ahn. 
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4.2. Hypotheses 

The purpose of this study was to investigate how performance-contmgent reward 

affects basketbaU free shooting performance, perceived competence and mtrinsic 

motivation. A performance-contmgent reward is a reward that is given for either 

attammg some level of achievement or symboUsmg m a concrete way the progress 

that performance has made. Sport at aU ages has traditionally mcluded reward for 

performance attahunents which would be most useful in promotmg the performer's 

skiU and thek perception of self efficacy. TeUing students that they could receive a 

reward based on enactive accompUshments hnparts a sense of competence that can be 

acttiaUsed through effort. Although it is possible that performance-contmgent reward 

can be viewed as controUmg behaviour, the information aspect of the reward should 

be more salient since h is closely tied to progress. The mformation value of reward 

rather than the reward itself appears to be a potent determmant of performance, 

perceived competence, and mtrinsic motivation. In the present study, reward was 

used to focus attention on performance of the task. It was predicted that this would 

lead to students feeUng more competent, and thus more intrinsicaUy motivated. The 

promise of a reward for successful basketbaU shootmg may promote a subject's 

competence, and sensitize them to performance mformation. The foUowmg 

hypotheses were proposed. The foUowing hypotheses are presented m the altemative 

form, one-tail, and are tested at the conventional 0.05 significance level. 

1. There wiU be a significantly greater mcrease m performance of basketbaU 

free throw shootmg m Year 7 (13 years) students than m the Year 10 (16 years) 

students from pretest to intermediate test. 
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2. There wUl be a significantly greater mcrease m performance of 

basketbaU free throw shooting m male students than in female students from pretest to 

mtermediate test 

3. There wUl be a significantly greater mcrease m performance of basketbaU 

free throw shooting m the experimental group students than in the control group 

students from pretest to mtermediate test. 

4. There wUl be a significantly greater mcrease m perceived competence m the 

experimental group than m the control group students from pretest to mtermediate 

test. 

5. There wiU be a significantly greater increase m intrinsic motivation in the 

experimental group than in the control group from pretest to mtermediate test. 

Previous research suggests that when a reward is removed mtrinsic motivation often 

decUnes. Removal of the reward can give negative feedback about performance and 

competence, leadmg to reductions m actual performance and perceived competence. 

On this basis h was predicted that there would be no difference between the 

experimental and the control groups at post-test on performance, perceived 

competence, or mtrinsic motivation. Age and gender based differences were predicted 

to remain, as they are not based on rewards, but on self-perceptions. These 

experimental effects are stated as predictions rather than hypotheses as a recognition 

that they are not as well founded as the previous hypotheses, nor are they so central 

to the main concem of the thesis. 

4. 3 Methods 

4.3.1 .Participants 
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The participants m this study were from two different secondary coUeges for 

12 to 16 year olds m the westem region of Melboume. They were aU unaware of the 

experimental task and the measurement of mtrinsic motivation. Participants were told 

the task involved basketbaU shooting, but were unaware that monetary rewards would 

be given to some participants. Initially, the participants numbered 260 thkteen year 

old (N=114) and skteen year old (N=146) students. Of these, 171 participants 

displayed at least moderate levels of mtrmsic motivation on the modified IMI. The 

main study examined these participants. However, 24 participants were deleted due 

to a variety of factors mcluding Ul-health, study commitments, and absences. For 

each of the age and sex combmations, subjects were randomly divided mto 

experimental (reward) group and control (no reward) group conditions. The age and 

sex distribution of the final sample and treatment conditions are presented m Table 

4.1. 

Table 4.1. 

Sample and Treatment bv Age and Sex (N=147) 

Year Sample Experimental Group Control Group 

Male Female Male Female Male Female 

Year 7 37 32 

Year 10 36 42 

16 15 21 17 

18 20 18 22 

The participants were drawn from two different schools, but from shnilar socio

economic ckcumstances which were lower working class famUies. The basis for usmg 

participants from different schools was because h was feh that feeUngs of anhnosity. 
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or resentment could arise, between the reward group and the non-reward group, if 

they were selected from the same school. The reward group comprised 69 students 

from one school, whereas the non-reward group numbered 78 students from another 

school. 

4.3.2 Research Design 

A 2 x 2 x 2 x 3 repeated measures factorial design was used with three 

between group factors, age, sex and experimental treatment, each with two levels and 

one within groups factor, occasion with three levels for performance, four levels for 

perceived competence and five levels for intrinsic motivation. AU participants 

performed the basketbaU shooting task on three different occasions. The experimental 

conditions were rewarded and non rewarded. The first two occasions were separated 

by two weeks and the second and the third occasion by three weeks for each 

participant. The IMI was admmistered five times and the Perceived Competence Scale 

"was administered on four occasions. 

4.3.3 Measures 

4.3.3.1 BasketbaU free throw shooting performance. 

Participants were placed four meters from the basketbaU backboard and m a 

perpendicular position to h. Thek mstmctions were to endeavour to shoot every baU 

directly through the ring vsithout touching h. Each participant was given four practice 

shots and then requested to begin test performance. The researcher noted thek score 

on each shot but participants were not told this score. On completmg twenty shots, 

participants were mformed that they had finished, and told exactly the number of baUs 

that had gone directly through the ring. The purpose of this was to ensure that aU 

participants had identical feedback, because some may have kept thek own score. 

Participants were novices and may have had limited success m terms of baskets, 

although thek accuracy might have hnproved substantially. Thus, to mcrease 
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sensitivity m the analysis, a scoring method was unplemented based an mcreasmg 

scores for greater accuracy. This is presented m Table 4.2. 

Table 4.2. 

Scoring method for basketbaU shooting task. 

Score Resuhs 

0 misses board, ring and basket completely 

1 hits board, misses ring, and does not go in basket 

2 luts board and hits ring but does not go m basket 

3 hits ring directly, but does not go m basket 

4 hits board, or hits ring, and goes m basket 

5 goes m basket dkectly. 

4.3.3.2. Perceived competence. 

VaUerand and Reid (1984) examined situation specific perceived competence 

effectively with a single item of the form, "How competent do you thmk you are on 

the StabUometer?" Responses from participants were measured on a seven pomt 

scale, with seven representmg high perceived competence. When modified for the 

present task the Perceived Competence Scale hem read, "How competent do you 

think you are at the basketball free throw shootmg task?" 

4.3.3.3. Intrinsic Motivation. 

Ryan's (1982) Intrinsic Motivation Inventory (IMI) is a generic mventory, 

where each hem refers to "the task". It is comprised of 27 hems, mitiaUy formmg four 
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subscales, related to mterest/enjoyment, perceived competence, effort/unportance, and 

pressure/tension. A fifth subscale has been proposed to evaluate perceived choice. 

The responses from participants to each item are recorded according to a seven pomt 

LUcert scale, ranging from Strongly Disagree (1) to Strongly Agree (7). 

McAuley, Duncan, and Tammen (1989) modified the IMI for use with a 

basketbaU jump shootmg game. Thek claims included that previous research had 

demonstrated the original inventory to be strong in stmcture, minimising losses when 

items were omitted and leaving the existing subscales mtact when one was excluded. 

Therefore, an 18 hem version was unplemented by McAuley et al. (1989) to reduce 

redundancy m a test of hs factorial stmcture and mtemal consistency. Although 

sound m factorial terms, thek mtemal consistency analyses suggested that the 

omission of two items would increase intemal consistency and retain the factorial 

stmcture. The present study used a 11 hem version of the IMI modified for the 

basketbaU shootmg task from the 16 hems basketbaU one-on-one game version 

employed by McAuley et al. (1989). 

McAuley et al. (1989) used American coUege students as participants. It was 

found m mtemal consistency studies for AustraUan adolescents, reported in Chapter 3, 

that some hems were ambiguous, while the pressure/tension scale appeared to be 

hrelevant m a non-compethive task. Consequentiy, some changes of wordmg were 

made and the tension subscale was omitted. Also, one hem was excluded from the 

perceived competence subscale, because of its low cortelations with other items on 

that subscale. When this hem was omitted the subscale alpha coefficient mcreased 

substantially. The final 11 hem IMI scale is presented m Table 4.3. The scores on 

this version vary from a minimum of 11 to a maximum score of 77. 

Table 4.3 

Ryan's Intrinsic Motivation Inventory (IMD Modified For Baskftthall Free Throw 

Shooting with Australian Adolescents. 
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1. I enjoyed doing basketbaU shooting. (Interest-Enjoyment) 

2. I thmk I am good at basketbaU shooting. (Competence) 

3 I thought basketbaU shootmg was mterestmg. (Interest-Enjoyment) 

4 After doing basketbaU shooting for a whUe I feh pretty skilful. (Competence) 

5. It was hnportant to me to do weU at basketbaU shootmg. (Effort) 

6. Doing basketbaU shootmg was flin. (Interest-Enjoyment) 

7. I tried hard at doing basketbaU shooting. (Effort) 

8. This basketbaU shooting activity was enjoyable. (Interest- Enjoyment) 

9. I am quhe skUled at domg basketball shooting. (Competence) 

10. I tried to do my best at basketbaU shooting. (Effort) 

11. I could do the basketbaU shooting weU. (Competence). 

The alpha coefficients of subscales are 0.81 for Interest, 0.89 for 

Competence, and 0.73 for Effort. Intemal consistency of the whole subscale is 0.90, 

mdicatmg high mtemal consistency. 

The process whereby this 11 hem scale was derived is reported fully m 

Chapter 3 of this thesis. It should be noted that while the processes employed m the 

modification of the IMI were appropriate, some question must exist as to the nature 

of the modified scale that is, whether h should be referted to as a "modified" version 

of the IMI, foUowing such substantial changed from Ryan's (1982) origmal and even 

from the 16 hem version of McAuley et al (1989). 

4.3.3.4. Procedure. 
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After receiving permission from the physical education teacher m each of the 

two schools to conduct this research, students m relevant physical education classes 

were told the purpose of the study and asked to participate in this study if they 

wished. To avoid disappointment and resentment and any consequent effects on 

experimental behaviour the Experimental Group and Control Group were selected 

from different schools after mitial treatment. Therefore, only one group was utiUsed in 

each school. Both schools were state government co-educational and were located m 

shnUar working class areas; thek pupUs included a high percentage of Vietnamese 

migrants. 

Occasion one: Participants entered the gym mdividuaUy and received the 

mstmctions Usted m Appendk 1. They were mvited to take up the shootmg position 

from behmd a specified Une, four metres from the basketbaU court's back Une and 

perpendicular to the backboard. The experimenter then outUned the procedure as 

foUows "You wiU be aUowed four practice shots, then your twenty test shots." Upon 

completion of twenty test trials each participant was advised of the total number of 

baskets scored, ie; "You scored baskets out of twenty". Participants were then asked 

to complete the IMI questionnake. They were then thanked for thek participation m 

this research and mvited to leave the gym. 

Occasion two: Two weeks after pre testing was completed participants who 

gained a score greater than 44 on the first IMI test were mvited to participate m the 

other two sessions of the experiment. When those participants who accepted this 

offer retumed to the gym, participants were divided mto two groups one m each of 

the two schools. The Experimental group were told prior to the experiment that a 

reward of fifty cents would be given if their previous performance at goal throwing 

was surpassed, ie, for each additional basket beyond the taUy of the previous goal 

score they would received fifty cents. The experimenter told the Control group that 

the experimenter wanted to ascertain whether thek abUity to perform had hnproved. 

The procedure for aU participants on this occasion was then explained. Participants 
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were told that on this occasion they would complete a perceived competence test 

(Vallerand & Reid, 1984), and the IMI test, before and after basketbaU free throw 

shootmg. The Perceived Competence and IMI items were then administered m that 

order. Those m the experimental group were then told about the reward as foUows 

"You wiU received 50 cents for each basket you score more than your total last thne, 

which was X." Participant then performed four practice and 20 test shots. The 

extrinsic rewards were given to those m the Experimental group who recorded higher 

than previous scores. No reward was offered or given to Control group participants. 

The Perceived Competence and IMI items were again administered in that order. Both 

groups were thanked for their participation and mvited to leave the gym. 

Occasion three: Participants retumed to complete the final test session after an 

elapsed period of three weeks, sufficient time for cognitive processes to work on 

previous performance scores. On this occasion of testing the methodology was the 

same as for the Control Group on Occasion Two, thus no rewards were offered or 

given to the Experimental Group on this occasion. Each participant completed a 

Perceived Competence Scale and the IMI m that order, both before and after 

basketbaU free throw shootmg. The researcher debriefed and thanked the 

participants for participating in this research and they were mvited to leave the gym. 

4.4. Resuhs 

4.4.1. Analysis of Variance (MANOVA and ANOVA). 

A Multivariate Analysis of Variance (MANOVA) mdicated mam effects for 

performance, perceived competence and mtrinsic motivation (2<0.05). Three 

univariate ANOVAS were then executed, one on performance, the second on 

perceived competence, and the thkd on mtrinsic motivation to examine mam effects of 

age, sex, treatment and occasion and thek mteraction. Resuhs for each dependent 

variable are presented separately. In the Univariate analysis of variance used m this 

and the second study, one of the assumption is the requkement of sphericity which is 
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tested using Mauchly's test (Nomsis, 1993). When this test is significant to obtam 

cortect resuhs both the numerators and denominator degrees of freedom of the 

appropriate F test are multipUed by on adjustment factor, caUed the Huynh - Feldt 

epsUon. AU p values quoted for the within subject effects are based on this cortection. 

4.4.2. Performance 

A four way univariate analysis of variance was executed with three mdependent 

groups factors, age, sex and treatment each with two levels, and three levels of the 

repeated measure variable, occasion. FoUow up analyses using Scheffe's post hoc test 

were executed, using a significance level of 0.05. 

The means and standard deviations for performance of aU groups on aU 

occasions are presented in Table 4.4. Performance of Experimental Groups improved 

more between Occasion 1 (M=45.37) and Occasion 2 (M=47.70) as opposed to 

Occasion 2 and Occasion 3 CM=48.85). The exception was the Male Year 10 

Experimental Group, where performance was much higher on Occasion 1 than m any 

other Experimental Group. Performance m the Male Year 10 Control Group was even 

higher on this occasion, suggesting that Year 10 Males were generaUy more skUled at 

this task, or that the fifty cents paid to the older males as a reward for each basket 

was not so highly valued. It appears that the fifty cents did not act as an adequate 

mcentive for males to enhance their performance. Improved performance between 

Occasion 1 and Occasion 2 was lower than between Occasion 2 and Occasion 3 for 

Year 10 Males m the Experimental Group. Performance for Control Groups did not 

change markedly across Occasions. The only exception was the Year 7 Female 

From Table 4.5, h is evident that males scored higher than females overaU. 

Analysis of Variance revealed that there was a significant mam effect of sex 

(F(l,139)=l 10.33, E<0.0001). This confirms the difference between males and 

females m performance, mdicating that males outperformed females. A keen mterest 

was shown by both gender groups. 
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Table 4.4. 

Means and Standard Deviations by Sex. Age. Treatment and Occasion for Basketball 

Free Throw Shooting Performance (N=147) 

Group Size(N) Occasion 

Occasion 1 

Mean SD 

Occasion 2 

Mean SD 

Occasion 3 

Mean SD 

Males Year 7 

Experimental 

Control 

Males Year 10 

Experimental 

Control 

Females Year 7 

Experimental 

Control 

Females Year 10 

Experimental 

Control 

16 

21 

18 

18 

15 

17 

20 

22 

45.50 

46.29 

49.22 

50.22 

42.00 

40.12 

44.85 

44.77 

1.55 

3.78 

3.59 

3.23 

4.11 

4.40 

2.13 

2.69 

49.94 

47.71 

50.61 

50.11 

47.53 

42.06 

44.85 

44.86 

2.77 

2.26 

2.57 

3.38 

2.90 

3.19 

3.27 

2.51 

50.88 

48.67 

52.44 

50.78 

48.20 

44.18 

49.75 

45.95 

2.58 

2.48 

3.54 

2.65 

2.83 

3.05 

2.27 

2.08 

_ This was especially evident m males. The means for mtrinsic motivation also 

mdicate this. The male mean for intrinsic motivation was M=56.35, and the female 

mean was M=53.36 on a scale where 77 was the maximum score and where 11 was 

the minimum. Control group. The performance mean for this group increased by two 

pomts from Occasion 1 to Occasion 2 and again from Occasion 2 to Occasion 3. It 

should be noted that this group was lowest m performance at aU three stage of the 
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shidy. Some hnprovement with practice is thus not surprismg. Exammation of the 

standard deviations mdicated that there was not a high degree of variabUity withm 

groups. As performance within each group was relatively consistent, foUowing 

analyses consider only the means to examme differences between groups and across 

occasions. 

The resuhs m Table 4.6 show that the mean performance score for Year 10 

students in general was higher than Year 7 students. Univariate analysis confirmed a 

significant main effect for age (F(l,139)=39.23, £<0.001). This resuh was predicted 

based on mcreases m general baU throwing and shooting skUl with greater experience 

as children get older, as weU as on Ukely greater experience of basketbaU specificaUy. 

Bemg taUer and stronger may also have helped older participants reach the standard 

height basketbaU ring more easUy. 

Table 4.5. 

Mean Performance Scores for Males and Females (N = 147) 

Sex Size(N) Mean SD. 

Males 73 49.36 2.86 

Females 74 45.26 2.95 

Table 4.7 shows that the mean performance score for the Experimental Group 

was higher than that of the Control Group. Univariate analysis showed a significant 

mam effect of rewards on basketball free throw shootmg ^(1,139)=26.32,^<0.001). 
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Table 4. 6 

Mean Performance Score for Year 7 and Year 10 Students (N = 147) 

Year Size(N) Mean SD. 

Year 10 78 48.53 2.82 

Year 7 69 46.09 2.99 

When it is considered that scores reflect performance on three shootmg test and two 

of these foUowed reward, these result are m Une with the hypothesis that extrinsic 

motivation positively affected performance. 

The mean performance score for each occasion presented in Table 4 .8 shows 

an increase for aU groups in performance from Occasion 1 to 2 and from Occasion 2 

to 3. Univariate Analysis of Variance confirmed this difference to reflect a significant 

mam effect of occasion (F (2, 278) =94.52,2<0.0001). 

Table 4.7. 

Mean Performance Score for Experimental and Control Groups (N =147) 

Group Size(N) Mean SD 

Experimental 69 48.31 2.84 

Control 78 46.31 2.96 
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A post hoc comparison usmg Scheffe's test indicated a significant difference 

between Occasion 1 and 2 and between Occasion 2 and 3 (£<0.05). It is possible that 

there was a practice effect for the sample as a whole since few of the females and 

younger males had experience of basketbaU at school. 

Table 4.8. 

Mean Performance Score for Occasion 1. 2 and 3 (N = 147) 

Occasion 1 2 3 

Means 45.37 47.70 48.85 

Table 4.9 shows mean differences in performance between males and females. It 

appears that males in both Experimental and Control Groups outperformed females, 

but the difference between Male Reward and Control Groups was smaU, whereas 

rewarded Females clearly outperformed thek non rewarded coUeagues. The univariate 

analysis of variance shows an mteraction effect of sex by treatment such that females 

showed a greater increase m performance m response to the extrinsic rewards than 

did Males (F(l,139)=156.90, e<0.0025). 

Table 4.9. 

Mean Performance Score for Males and Females in the Exnerimental 
Group (N = 

Group 

= 147) 

Size(N) Experimental 

and Control 

Control 

Males 73 49.76 48.96 

Females 74 46.86 43.65 
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Table 4.10 shows that the mean performance for both males and females 

respectively increased over the three occasions. A weak but significant mteraction 

effect of sex by thne was revealed by the univariate ANOVA (¥_ (2, 278)= 3.34, 2< 

0.0464). A Scheffe's post hoc test revealed a significant mcrease in performance for 

Males from Occasion 1 to 2 but not 2 to 3 ^<0.05). A significant difference m 

performance was revealed for the Females across Occasion 1 and 2 and Occasion 2 to 

3 (E<0.05). 

Table 4.10 

Mean Performance Score for Males and Females on Occasion 1. 2 and 3 (N = 147) 

Sex Size (N) 1 2 3 

Males 73 47.80 49.59 50.69 

Females 74 42.93 45.82 47.02 

Figure 4.1 Ulustrated that h appears the mean of performance for the females 

hnproved more between Occasion 1 and 2 m comparison with that of the males. The 

less improved mean performance for males may be due to a ceiling effect. 

Table 4.11 shows an increase of mean performance score for both age groups 

over thne. The mteraction of age and thne was significant (F(2,147)=10.15, 

E<0.0002). Scheffe's post hoc test revealed that for Year 10 students there was a 

significant difference between Occasion 1 and 2 and between Occasion 2 and 3. On 

the other hand for Year 7 students there was a significant difference from Occasion 1 

to 2 but no change from Occasion 2 to 3. In other words, the performance of Year 

10 students improved from pre-test to rewarded test and from this to delayed post 
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test, while the performance of Year 7 students improved substantially from Occasion 

1 to 2 but not significantly from Occasion 2 to 3. 

51 - , 
50 -
49 -
48 -

8 47 -
| 4 6 H 
^ 45 _ a 
^ 44 -

43 
42 
41 

n Male 
• Female 

y/' 

1 2 3 
Occasion 

Figure 4.1: Mean performance for males and females on occasion 1, 2 and 3. 

Table 4.11. 

Mean Performance Score bv Age and Occasion 1. 2 and 3 ( N = 147) 

Year Size (N) 1 

Year 10 78 47.26 

Year 7 69 43.47 

48.60 

47.10 

49.73 

47.98 

As can be viewed in figure 4.2, it appears that the mean performance for the 

Year 7 students was significantly more improved between Occasion 1 and 2 as 
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compared to that of the Year 10 students, but Year 7 performance was much inferior 

on the first Occasion. Year 10 students always performed better, but Year 7 showed 

the rapid earlt rise typical of learning curve for novices. Also this level for both was 

at least maintained between Occasion 2 and 3. 
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Figure 4.2: Mean performance difference by age and occasion 1, 2 and 3. 

Table 4. 12 presents mean performance scores comparing the Experimental 

Group and the Control Group over occasions. The mean performance scores for the 

Experimental Group improved greatly between Occasion 1 and 2 and marginally 

between Occasion 2 and 3. Change in mean performance scores for the Control 

Group was also evident across time but less noticeable. Analysis of Variance 

confirmed an interaction effect of treatment by occasion (F(2, 278)=9.45, E<0.0001). 

Scheffe's post hoc test revealed significant differences for both Experimental and 

Control groups across all occasions (p<0.05). It is possible that these results are due 

at least in part, to a practice effect and not necessarily the treatment effect. A much 

larger difference was evident in the Experimental Group between Occasion 1 and 2 

than for any other comparison, suggesting that a treatment effect might be present as 

well as the practice effect. 
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The two forms of mteraction between occasion and treatment are presented m 

fig 4.3. The graph suggests that when a reward was given that is between Occasion 1 

and 2, the mean performance increased significantiy more for the Experimental group 

than the Control group. 

Table 4.12. 

Mean Performance Score for Experimental and Control Group on Occasion 1. 2 and 
3(N=147) 

Group Size(N) 1 2 3 

Experimental 69 45.39 49.23 50.01 

Control 78 45.35 46.18 47.40 

To examme the important question of whether reward (treatment) enhanced 

performance further analysis was carried out on the change m performance scores 

between occasions. Table 4.13 presents the change m performance scores between 

consecutive Occasions for Experimental and Control conditions. The mcrease in 

performance for the Experimental group from Occasion 1 to Occasion 2 is 

substantiaUy higher than the other changes. 

A Scheffe post hoc test revealed that the change m performance for the Experimental 

group from Occasion 1 to 2 was significantiy larger than the change m performance 

for the Control group from Occasion 1 to 2, the change m performance for the 

Experimental group from Occasion 2 and 3 and the change m performance of the 

Control Group from Occasion 2 to 3, supporting the proposition that a treatment 

effect was present on Occasion 2 for the Experimental Group. 
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Fig 4.3: Mean performance difference for experimental and control group on 

occasion.. 

As can be seen in fig 4.4, the difference in means between the Experimental 
and the Control group was greater for the Occasion 1 to 2 change, than for the 
Table 4. 13. 

Changes in Mean Performance Score from Occasion 1 to Occasion 2 and from 

Occasion 2 to Occasion 3 for Experimental and Control Groups (N = 147) 

Group 

Experimental 

Control 

Size(N) 

69 

78 

Occasions 

1-2 

3.84 

0.83 

2 - 3 

1.84 

1.22 
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Occasion 2 to 3 change. The change for both groups was similar between occasion 2 

and 3. 
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Figure 4.4: Changes in mean performance difference from Occasion 1 to Occasion 2 

and from Occasion 2 to Occasion 3 for Experimental and Control Group 

It is Uluminating to examine these differences in terms of the effect size concept 

developed by Cohen (1988). Using the estimated within subject standard deviation 

the difference in means between the experimental and control group for occasion 1 to 

2 change has an effect size of .54, which Cohen calls "medium" size effect; while the 

occasion 2 to 3 change has an effect size of .11, which is quhe a small size effect 

given that Cohen describes effect sizes of .02 as "small". In summary, performance 

was significantly affected by age (F(l,139)=39.23, p<0.0001), and sex 

(F(l,139)=l 10.33, £<0.0001), older participants and males typically producing 

superior basketball shooting performance. There was also a main effect for treatment 

(F(l,139)=26.32, 2<0.0001) indicating that performance was higher in the group 

offered reward. The interaction of sex by treatment was also significant 

(F(l,139)=9.47, 2<0.0025). However, performance was not significantly affected by 

the mteraction of age and sex (F(l,139)=0.01, 2>0.05). The resuhs suggest a weak 
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association between age and performance, a moderate association between sex and 

performance and a mam effect of treatment, such that the rewarded groups performed 

better overaU. The mteraction of sex by treatment suggests that females improved 

more than males after treatment. The main effect of occasion (F(2,139)=94.52, 

E<0.0001), indicated that perfonnance improved from Occasion 1 to 2 and 2 to 3, 

suggestmg a practice effect. The mteraction of treatment by occasion 

^(2,278)=94.52, P<0.0001) showed that the improvement was significant for the 

rewarded and the non rewarded participants from Occasion 1 to 2 and from Occasion 

2 to 3 indicating a prartice effect. Further, analyses of change m performance scores, 

mdicated that the treatment had an effect on performance of the Experimental Group 

from Occasion 1 to Occasion 2 over and above any practice effects. 

4.2.3. Perceived competence 

A four way repeated measures Univariate Analysis of Variance (ANOVA) was 

executed (2x2x2x4) with three mdependent variables age, sex, and treatment each 

with two levels and one repeated measure, occasion, with four levels. Participants 

responded to the Perceived Competence scale before perfonnance 2 (B2), after 

performance 2 (A2), before performance 3 (B3) and after performance 3 (A3). 

Table 4.14 summarises the means and standard deviations for the perceived 

competence scale T across four occasions for aU groups. The mean of perceived 

competence for the Experimental Groups hnproved greatly after treatment and 

remained elevated. Perceived competence for the Control Groups remained static on 

the whole. The perceived competence of the Year 10 Male Control Group showed an 

uncharacteristic mcrease on the final occasion. The perceived competence of the 

Year 10 Female Control Group remained at a relatively low level. A simUar comment 
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regardmg the standard deviation can be made for perceived competence as for 

performance, that is, there was not a high degree of variabUity within group. 

Table 4. 14. 

Means and Standard Deviations by Sex. Age. Treatment and Occasion for Perceived 

Competence for Basketball Free Throw Shooting (N =147) 

Group Size 

(N) 

1 

Mean SD 

2 

Mean 

Occasion 

SD 

3 

Mean SD 

4 

Mean SD 

Males Year 7 

Experimental 16 

Control 21 

Males Year 

10 

Experimental 18 

Conti'ol 18 

Females 

Year7 

Experimental 15 

Control 17 

Females Year 

10 

Experhnental 20 

Control 22 

4.00 1.10 5.19 1.11 

4.52 0.98 4.52 1.17 

3.94 1.26 4.67 0.84 

3.89 0.76 3.94 0.76 

4.13 0.99 5.13 0.99 

4.24 1.09 4.29 1.16 

3.20 1.15 4.10 0.79 

3.82 1.05 3.59 1.14 

5.06 1.39 5.31 1.25 

4.62 1.16 4.86 1.16 

4.56 1.46 4.78 1.17 

3.61 0.78 4.50 1.42 

5.40 0.91 5.40 1.06 

4.18 1.13 4.29 0.99 

4.10 0.97 4.20 0.70 

3.86 1.08 4.05 1.17 
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Table 4. 15 shows that the mean perceived competence of Year 7 students 

was higher than that of Year 10 students. Analysis of Variance revealed a significant 

main effect of age (F(l,139)=25.58, p<0.001). The overaU performance mean for 

Year 10 students was much higher than that for Year 7 students. This suggests that 

the perceived competence of Year 7 students increased much more than the 

perceived competence of Year 10 students. 

Table 4. 15 

Mean Perceived Competence for Year 7 and Year 10 students (N =147). 

Year Size(N) Mean SD 

Year 7 69 4.681 1.09 

Year 10 78 4.301 1.37 

The mean perceived competence for the Experimental and Control groups are 

presented m Table 4.16. Perceived competence of the Experimental group was 

significantly higher than that of the Control group. Univariate Analysis of Variance 

revealed a significant main effect for treatment (F(l,139)=9.75, £<0.0022), suggestmg 

that the Experimental Group was associated with higher perceived competence 

throughout the study. 

Table 4. 16. 

Mean Perceived Competence Score for Experimental and Control Group ( N = 147). 

Group Size(N) Mean SD 

Experimental 69 4.525 hOl 

Control 78 4.173 1.05 
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Table 4. 17 shows the means of perceived competence over the four 

occasions. The only large hnprovement in perceived competence was from Occasion 1 

to Occasion 2. Analysis of variance revealed a significant mam effect of thne 

^(3,137)=4.4478, 2<0.001). Scheffe's post hoc test showed a significant difference 

between Occasion 1 and 2, but not between Occasion 2 and 3, and between Occasion 

3 and 4. This mdicated that during the 3 weeks break between Occasion 2 and 

Occasion 3, perceived competence did not change, nor did it change on Occasion 4 of 

testing. . 

Table 4.17. 

Mean Perceived Competence Score for Occasion 1. 2. 3 and 4 (N = 147). 

Occasion 

Mean 3.94 4.40 4.40 4.64 

Table 4. 18 presents the means for the Experimental Group compared to the 

Control Group, reflecting the mteraction effect of treatment over thne. The mcrease 

between Occasion 1 and 2 is much larger m the Experhnental Group with no shnUar 

mcrease in the Control Group. A significant mteraction of treatment by occasion was 

revealed by Analysis of Variance (F(3,417)=10.67, e<0.0001). Scheffe post hoc tests 

revealed that perceived competence in the Experimental Group was enhanced 

significantly on the second occasion when the extrinsic reward was offered and was 

maintamed over occasions, whereas the Control Group did not show any significant 

difference. 
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Table 4.18. 

Mean Perceived Competence Score of the 
Occasions 1. 2. 

Group 

3 and 4 (N= 147). 

Size(N) 1 

Experimental 

2 

and Control 

3 

Groups for 

4 

Experimental 69 3.872 4.726 4.724 

4.869 

Control 78 4.115 4.076 4.076 
4.423 

For perceived competence the interaction between treatment and occasion is 

represented m Fig 4.5. The graph shows that the Experimental Group mean mcreased 

significantly more for perceived competence between Occasion 1 and 2 in comparison 

with the level of the control group for perceived competence. On the other occasions, 

of Uttle change pattem was mamtained for both groups, except for an mcrease for the 

Control Group on Occasion 4, which was not expected. 

In summary, perceived competence was significantly mfluenced by the 

between group factors of age (F(l,139)=25.58, p<0.0001), and treatment 

(F(l,139)=9.75, E<0.0022), and the withm groups factor of occasion 

(F(3,137)=I4.14, p<0.0001), while the main effect of sex (F(l,139)=3.80,_p<0.0531) 

was marginal. However, the Scheffe post hoc tests revealed only Occasion 1 and 2 to 

be significant for aU these effects. The mmn effect of age mdicated that Year 7 

students feh more competent, which might be related to thek perception of greater 



159 

improvement in their performance. The marginal effect of sex suggested that males 

were a little more challenged than females by this basketball task. The most important 

resuh was the significant interaction effect of treatment and occasion 

(F(3,417)=10.67, E<0.0001). The large increase in perceived competence from 

Occasion 1 to 2 indicated a strong effect on perceived competence of the introduction 

of the monetary reward. 

| 5 

I 
8 4 

3 -

n Experimental 
• Control 

1 2 3 4 
Occasion 

Figure 4.5: Mean perceived competence difference of the experimental and control 

group for Occasion 1, 2 and 3. 

4.2.4. Intrinsic Motivation 

Univariate four way Analysis of Variance was executed for scores on the 

modified Intrinsic Motivation Inventory (2x2x2x5), with three between participants 

factors, namely sex, age, and treatment, with two levels each, and one within 

participants factor, occasion whh five levels over the testing period. 
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ble 4.1Ta9. Means and Standard Deviations bv Sex. Age. Treatment and Occasion for Intrinsic 

Motivation for Basketball Free Throw Shooting (N = 147) 

Group N Occasion 

A l B2 A2 B3 A3 

Mean SD Mean SD Mean SD Mean SD Mean SD 

Males Year 7 

Experimental 16 54.31 6.73 52.19 8.44 59.44 7.14 60.25 7.27 60.94 7.15 

Control 21 

Males YearlO 

53.71 6.56 55.43 7.65 55.38 7.51 55.86 7.56 57.95 6.73 

Experimental 18 54.78 6.97 55.06 6.66 62.83 7.11 62.17 6.97 61.56 5.61 

Control 18 51.56 6.64 52.00 7.81 52.78 8.86 54.11 7.08 55.78 6.30 

Females Year 7 

Experimental 15 51.07 8.66 52.27 8.13 56.13 6.28 55.07 6.16 55.93 6.28 

Control 17 47.47 3.37 47.76 5.25 50.88 4.88 52.29 5.75 53.24 5.19 

Females YearlO 

Experimental 20 49.75 4.96 50.75 5.21 59.95 5.78 61.65 4.82 61.20 6.1 

Control 22 50.68 4.89 49.82 6.66 53.14 5.87 53.32 7.34 54.14 7.49 

1 
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The means and standard deviations for the Intrinsic Motivation Inventory 

(IMI) scores are presented m Table 4.19 for all groups and all occasions. Participants 

completed the IMI on five occasions, after performance 1, before performance 2, after 

performance 2, before performance 3, and finally, after performance 3. Each mean of 

mtrinsic motivation for Males was higher than the cortesponding mean for Females. 

However, for both Males' and Females', Experimental Group means were superior to 

Control Group means. Treatment affected the means of aU Experimental Groups. 

There were substantial increases in the means of the Experimental Groups between 

Occasion 2 and 3. After this increase, means for these groups were maintamed at the 

same levels. Means of all Control Groups remained at the same level across aU five 

occasions with minor variations. The standard deviations for mtrinsic motivation were 

relatively small compared to thek cortesponding means and, hence, only means are 

presented m future table. 

Table 4.20 shows that the mean mtrinsic motivation of Males was greater overaU than 

that of Females. Analysis of Variance revealed a significant mam effect for sex 

CF(1,139)=10.82, e<0.0013). This mdicates that Males had significantly higher 

mtrinsic motivation across the study as a whole. 

Table 4.20 

Mean Intrinsic Motivation Score for Males and Females (N = 147) 

Gender Size(N) Mean SD 

Males 73 56.34 7.13 

Females 74 53.26 5.95 
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Table 4.21 shows that the mean mtrinsic motivation for the Experimental 

Group was larger than that of the Control Group. There was a highly significant mam 

effect of treatment (F(l,139)=18.26, p<0.0001), as indicated by Analysis of Variance, 

confirming that the Experimental Group had significantly higher mtrinsic motivation 

than the Control Group over the study as a whole. 

Table 4.21. 

Mean Intrinsic Motivation Score for the Experimental Group and the Control Group 
(N=147) 

Group Size(N) Mean SD. 

Experimental 69 56.26 6.62 

Control 78 52.86 6.46 

Table 4.22 shows that mean mtrinsic motivation greatly mcreased between 

Occasions 2 and 3 and mcreased Uttie subsequently. Analysis of Variance mdicated a 

highly significant main effect of occasion (F(4,136)=5.14, p<0.0001). A Scheffe's post 

hoc test was appUed to determine which occasions were significantly different. It 

revealed that the statistical differences between Occasion 2 and 3 and Occasion 4 and 

5 were significant (£<0.05) in the level of the mcrease of mtrinsic motivation. The 

comparisons for all other occasions were found to be not significant. The mcrease 

between Occasion 4 and 5 is much smaller than the mcrease between Occasion 2 to 3. 

It might be related to performance mcrease, especially the practice effect m the 

Control Group. 
Table 4. 23 mdicates that the means of the Experimental Group hnproved 

greatly after the treatment, that is, from Occasion 2 to 3 and remained the same across 
Occasions 3, 4, and 5, whereas the means of the Control Group mcreased 
progressively but sUghtly over time. 
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Table 4.22. 

Mean Intrinsic Motivation Score for Occasions 1. 2. 3. 4 and 5 (N=147). 

Occasion 1 2 3 4 

Mean 51.66 51.91 56.31 56.84 
57.97 

Analysis of Variance revealed a significant interaction effect of treatment by 

occasion ^(4, 556)=16.54,_p<0.001). A Scheffe's post hoc test was executed 

confirming a significant difference between Occasion 2 and 3 (g<0.05) for both 

Experhnental and Control groups. Comparison of Occasions 1 and 2, 3 and 4, and 4 

and 5 proved to be not significant for either group. 

The mteraction between treatment and occasion is represented m Fig 4.6. 

The mean of mtrinsic motivation for the Experimental Group had a significantly 

greater mcrease between Occasion 2 and 3 than that of the Control Group. After this 

period, there appears to be no further change for the Experimental Group, whUe the 

Control Group shows smaU mcreases on each occasion of measurement, but remams 

weU below the Experimental Group difference between both groups. 

The four way univariate ANOVA revealed a three way mteraction for age by 

treatment by occasion. Table 4.24 indicates that the mtrinsic motivation for Year 7 

and Year 10 participants m the Experimental Group showed Uttle variation from 

Occasion 1 to 2, large mcreases in intrinsic motivation from Occasion 2 to 3, and Uttle 

variation from Occasion 3 to 4 or 4 to 5. 
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Table 4.23. 

Mean Intrinsic Motivation Score for Experimental Ckoup and Control Group over 
Occasions 1 to 5 (N=147) 

Group Size(N) 1 

Experimental 69 52.47 52.67 59.59 59.79 59.90 

Control 78 50.68 51.26 53.05 53.89 55.28 

The increase from Occasion 2 to 3 was larger for Year 10 participants 

although there was little difference in intrinsic motivation level on Occasion 1 to 2. 

2 3 4 
Occasion 

Figure 4.6: Mean instrinsic motivation difference for experimental and control group 

over occasions 1 to 5. 
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For the Control participants, both Year 7 and Year 10 group showed 

systematic, but smaU increases in mtrinsic motivation from Occasion 1 through to 

Occasion 5. 

The overaU mcrease is a Uttie larger for Year 7 (Increase=5.0) than for Year 

10 participants (Increase=3.84). A Scheffe post hoc test confirmed that the Occasion 

2 to 3 difference for the Experimental Group overaU was significant (E<0.05), whUe 

no other consecutive comparison reached significance. ShnUarly, no consecutive 

comparison reached significance (p<0.05) for Control Group participants, but intrinsic 

motivation for Occasion 5 was significantly higher than Occasion 1 for the Year 7 

Control Group only. 

Table 4.24. 

Means for Intrinsic Motivation bv Age. Treatment and Occasion (N=147) 

Year Size(N) Occasion 

Year7 
Experimental 
Control 

YearlO 
Experimental 
Control 

31 
38 

38 
40 

52.69 
50.69 

52.27 
51.17 

52.23 
51.60 

52.91 
50.91 

57.79 
52.13 

61.40 
50.10 

57.66 
54.08 

61.91 
53.37 

58.44 
55.60 

61.38 
54.96 

Figure 4.7 represents the three-ways mteraction between age, treatment and 

occasion. The graph shows that the mean of intrinsic motivation between Occasion 2 

and 3 had a greater mcrease. 

This was significant in comparison with the other occasions. The mean of 

mtrinsic motivation for the experimental group also had a greater mcrease than that of 

the Control Group. 
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Figure 4.7: Mean for intrinsic motivation by age, treatment and occasion. 

This higher level of intrinsic motivation were maintained on Occasion 4 and 5. 

The significant three way interaction appears to be relate to the low resuhs achieved 

for the year 10 control group between occasion 2 and 3, and the larger increase 

between occasion 2 and 3 for year 10 experimental group than for the year 7 

experimental group. 

Referring to Table 4.19 presented eariier, presents the means for age, sex, 

treatment and occasion are illustrated for all group separately. The mean of intrinsic 

motivation for Males irtespective of age and treatment is higher than that of the 

Females. The mean of intrinsic motivation for the Experimental Group for both sexes 

is higher than that of the Control Group. However, in the Control Group, females of 

both ages increased intrinsic motivation more than Males of both ages between 

Occasion 2 and 3. Univariate Analysis of Variance revealed a significant four way 

mteraction effect of age by sex by treatment by occasion (F(4,556)=4.05, E< 0.0084). 

Scheffe's post hoc test confirmed this interpretation. 
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In summary, overall, mtrinsic motivation was significantly affected by sex 

(F(l,139)=10.82, e<0.003), treatment (F(l,139)=18.26, B<0.0001) and occasion 

(F(4,136)=5.14, p<0.0001). Significant mteraction effects were revealed for treatment 

by occasion (F(l,4)=16.54, p<0.0001), age by treatment by occasion QF(4, 556)=3.02, 

E<0.0316). and age by sex by treatment by occasion ^(4,556)=3.02, E<00316) . 

However, there was no significant mam effect for age. The mam effect of sex 

mdicated that intrinsic motivation for the task was higher for males than for females. 

Females! intrinsic motivation was however, lower than that of the males m the baseUne 

test, suggestmg that males typically find basketball shootmg more mteresting than 

females. The main effect of treatment favouring the rewarded group might be related 

to mtroduction of the reward. This was tested by the mteraction between treatment 

and occasion, which confirmed the strong mfluence of rewards on mtrinsic motivation 

of the Experimental Group. The significant difference for occasion was also clarified 

by this mteraction to be due to the effect of treatment on the Experimental Group on 

Occasion 3. Interaction of age by treatment by occasion suggests that younger 

students were more affected by the treatment between Occasion 2 to 3 than older 

students, that is, the reward had a larger immediate effect on younger chUdren. 

4.4. Summary of ANOVA Results 

To summarise the ANOVA resuhs for this experiment, the three dependent 

variables of performance, perceived competence and mtrinsic motivation were 

significantly affected by between group main effects of age, gender and treatment 

and withm group occasion main effects. The results mdicate that when monetary 

reward was given, performance, perceived competence and mtrinsic motivation 

mcreased significantly. UnlUce previous research, h is noticeable that the level of 

performance, perceived competence and intrinsic motivation were mamtamed m the 

absence of the reward. It is possible that the practice effect may contribute to thek 

sustained high levels. The main effect of age on performance and perceived 

competence suggested that the mean of performance m the older (Year 10) students. 
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with greater physical strength and more experience overaU was significantly higher 

than that of the younger (Year 7) students. However, the mean of perceived 

competence in the younger (Year 7) students was significantly higher than that of the 

older (Year 10) students. It appears that younger adolescents may tend to attribute 

thek performance to effort whereas older adolescents may tend to attribute thek 

performance to abiUty (NichoUs, 1984a). There was also a practice effect which may 

have contributed more to the level of perceived competence in the younger students, 

because the younger students appeared to learn more quick than the older students. 

The significant mteraction of age by treatment and occasion suggested that the 

mtrinsic motivation of younger students is Ukely to be affected hnmediately by the 

reward. It could be that although the older students produced superior performance 

or all occasions, the big increase m performance of the younger students from 

Occasion 1 to 2, which is shown in Figure 4.2, had a strong effect on thek perceived 

competence. The mean of performance and intrinsic motivation for males was 

significantly higher than that of females, suggesting that, because males have more 

physical strength and are more interested m this task. They perform better and show 

greater intrinsic motivation. It is noticeable that when extrinsic reward was given, the 

performance of females improved significantly more than that of the males even 

though the overaU mean of performance m males was higher than that of females. This 

raises the possibUity that the performance of males may have reached a ceUmg effect 

whereas the progress of females appear to continue, because it started from a lower 

base. 

4.5. Discussion. 

The resuhs of the present study examining the effect of monetary rewards on 

basketball free throw shootmg of secondary school students, showed that the extrinsic 

reward motivated students, producmg substantial increases m performance, perceived 
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competence and intrinsic motivation, which were significantly greater than any 

mcreases in the control group. This appears to be contradictory to Cognitive 

Evaluation Theory (Deci 1975) which predicts that extrinsic reward wiU decrease 

mtrinsic motivation when presented m a controlUng manner. In other words, when 

the mdividual regards their behaviour as a means to an end, m this case, to get the 

monetary reward, the person feels extemally controUed, self-determination is reduced 

and so, as a consequently is mtrinsic motivation. It is possible, however, that this 

performance-contmgent reward was not perceived primarily as controUing despite the 

very clear, contorlUng mstmctions associated with it. It is possible that giving money 

for hnproved performance might have focussed attention on the standard of 

performance, thus emphasising the mformational aspect. In addition, h might have 

made the subjects exert more effort to hnprove performance. Therefore, the 

mformational aspect of the reward could have been more salient, rather than the 

controUmg aspect, if the reward was clearly tied by subjects to thek progress in the 

task. 

To discuss the results of this study more closely the effect of reward on 

performance, perceived competence and intrinsic motivation considered m tum. 

Fkst, in refelecting on the inclusion of a genuine performance competent m this study, 

a reward that is perceived to be meaningful can greatly mfluence a person's 

performance in the short-term. As performance increases, however, the withdrawal of 

the reward may not necessarily reduce the future capacity to perform. For one thmg, 

the learning of a skiU-based task, leads to the person having increased thek 

competence m performing the task and increased perceived competence, based on this 

mcreased actual competence, could sustain performance. Secondly, positive 

knowledge of resuhs and the satisfaction, given by knowing skUls improving could 

enhance performance. 
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Cognitive Evaluation Theory (Deci, 1975, Deci & Ryan 1980,1985) and 

Oveijustification (Lepper & Greene 1975) predict that intrinsic motivation for 

participatmg m enjoyable tasks may be undermmed by introducmg extrinsic reward 

when reward is perceived to be controUmg behaviour. The present study, predicted 

that mtrinsic motivation would decrease when extrinsic reward was hitroduced for an 

enjoyable task such as basketbaU free throw shootmg. Deci (1975), however, does 

not consider the effect of the level of performance on intrinsic motivation. It can be 

argued that extrinsic reward is Ukely to improve performance, which, m tum enhances 

perceived competence and mtrinsic motivation (Kamal, 1989; RushaU & Pettmger 

1969). It is also possible that the extrinsic reward can affect the mdividual m two 

different ways, dependmg on their perception of the situation. Calder & Staw (1975a) 

suggest that a decrease in intrinsic motivation can be explained by subjecrts becoming 

oversatiated. In this case, the subject feels that they have repeated the task more than 

enough and the subject loses interest (Calder & Staw, 1975a). The second way that 

reward can affect the person is that h promotes improved performance at a task which 

leads to a sense of higher competence. Subjects receive positive, intrinsic feedback 

from improved performance, which leads to increased perceived competence and 

hence mtrinsic motivation. It should be noted that the effect on mtrinsic motivation is 

based on the mediating role proposed for perceived competence m Cognitive 

Evaluation Theory (Deci, 1975; Deci & Ryan 1980, 1985) which has been supported 

by research by Vallerand and Reid, (1984, 1988) 

Although Deci's (1975) Cognitive Evaluation Theory has explained the 

relationship between extrinsic rewards and intrinsic motivation weU for many 

situations, the theory has not paid much attention to the effect of rewards on 

performance and the mfluence of enhanced performance on the level of intrinsic 

motivation. The present study used the questionnake method and avoided the free 

choice approach with distractions, such as magazmes or toys, as found m Deci's 

(1971) and Lepper & Greene's (1975) stiidies. In addition, h might be that basketbaU 
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free throw shootmg is more flin and more personaUy chaUenging than puzzle solving 

for students and drawmg for chUdren. 

Rewards were presented m a manner where the controUmg aspect was 

assumed to be highly saUent m the present study. It is possible that the controUmg 

aspect of monetary reward was not sufficient to mfluence the behaviour of the 

subjects m this study. This research (hypothesis 2) found that performance of 

basketbaU free throw shooting for the reward group mcreased significantly more after 

reward was offered than performance of the control group, who were not offered or 

given reward. This resuh shows that extrinsic reward did hnprove performance in the 

short term. In the long-term, however, Bandura, Reese & Adams (1982) found that 

unproved performance depends not so much m the mitial reward as on the perceived 

competence during the task itself 

Another possible explanation is that there are different kinds of extrmsic 

rewards. Task- non-contingent rewards reward participation m the activity regardless 

of performance of the task. This form of reward may not have a detrimental effect on 

performance (Deci, 1972a). Task-contmgent rewards are given for actuaUy domg or 

completmg the task. This kind of reward typically hnpaks mtrinsic motivation more 

than task-non-contingent rewards. Performance-contingent reward (Harackiewcz 

1979; Ryan 1983) refers to reward given for attaining a specific level of performance. 

This form of reward is usually more controlling than the other reward contmgencies. 

However, h can be argued that due to the information mherent m this form of reward, 

h is capable of improving performance. When an mdividual achieves a deskable 

performance, this reward acts as a positive factor, that is, the person perceives, m the 

amount of money rewarded, information about high competence. In the present study, 

performance-contingent rewards might also have had a less controUmg effect partly 

because thek size (50 cents per extra basket score) was not perceived as sufficiently 

large to control behaviour. Also, the students were told that reward was not 
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contmgent on attaming a fixed performance score, rather reward was depedent on 

amount of hnprovement compared to the previous attempt. This could have focused 

attention on mformation about improvement given by the reward. This findmg is 

supported by SalancUc (1975) who found that the effect of performance-contmgent 

reward on mtrinsic motivation depends on the level of performance. That is, m 

SalancUc's study better perfomung subjects Uked what they did whether paid or not, 

although they were more satisfied with thek contribution to the task when paid. It is 

also possible that a reward of 50 cents per extra basket was not a great incentive to 

the subjects, but h did provide clear mformation, for example, bemg given $3 meant 6 

extra baskets had been scored. 

A short term improvement m performance is not very deskable if it is gamed 

at the expense of a longer term declhie in motivation. Among of the most cmcial 

issues m this study is the relationship between reward, performance, perceived 

'competence and mtrmsic motivation in the longer term. In most previous research a 

further test was not administered after a delay period. Among the mam ahns of this 

study was to mvestigate whether performance mcreased, decreased or was maintained 

after a substantial delay and further, after actual removal of reward. The results of 

this study showed that performance, perceived competence and mtrinsic motivation 

were maintamed or even hnproved further m the delayed post test, three weeks after 

rewarded performance, and that perceived competence and intrinsic motivation were 

StiU maintained after perfonnance, for which no reward was offered or given. 

These are theoretically and practically cmcial findings for psychologists, 

coaches and performers, m motivatmg athletes and hnproving performance. To 

explam these resuhs theoreticaUy, Cognitive Evaluation Theory (Deci, 1975) would 

suggest that offermg an extrinsic reward may mdicate mformation to the mdividual 

about hnproved performance, which increases the feeling of perceived competence. 

Thus, h is the relatively more saUent informational aspect of reward which could 
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mcrease or maintam performance. Also Lawler (1971) suggested that h seems 

extrinsic rewards heighten subjects' perception of thek own competence and 

experience. Several other studies (Enzel & Ross, 1978; Femgold & Mahoney, 1975; 

Kamiol & Ross, 1977; Thomas & Temant, 1978) have provided addhional evidence 

where extrinsic reward mcreased performance and perceived competence. It is also 

possible that extrinsic reward enhanced performance dkectly and subjects m the 

rewarded group, bemg aware of the large increase in thek performance, perceived 

themselves to be more competent which increased thek mtrinsic motivation. With no 

contrary mformation during the three week break, perceived competence and intrinsic 

motivation were maintamed three weeks later, while performance on that occasion 

provided mformation which confirmed the higher level of perceived competence, 

leadmg to perceived competence and intrinsic motivation bemg maintained m the final 

test. Further study and analysis is necessary m an attempt to clarfy the causal links 

between extrinsic reward, performance, perceived competence and intrinsic 

motivation. Causal modelUng analysis of the present data is discussed m the next 

chapter. 

Focusmg on the consideration of finding for perceived competence, Deci 

(1975) proposed that perceived competence and the feeUng of self-determination are 

closely related to intrinsic motivation. When mdividuals feel a deskable achievement 

or that they received poshive feedback from a task, perceived competence mcreases, 

whereas when an mdividual feels they have failed or that they received negative 

feedback from a task, perceived competence decreases. This study revealed 

(hypothesis 3) that the level of perceived competence of the rewarded Experimental 

group mcreased significantly after reward was given and was significantly higher than 

that of the Control group. This is consistent with Bandura (1977) who suggested that 

an mdividual's performance is a source of self-efficacy mformation. He argued that 

better performance reflects higher self-efficacy. The result suggests that either a 
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feelmg of improved performance or extrinsic reward or a combination had a positive 

effect on perceived competence. 

This study found that perceived competence hnproved more for the rewarded 

Experhnental group than for the Control group hnmediately after reward was given 

(A2), and that the higher level of perceived competence was retamed after a three 

week delay (B3) and after subjects performed agam with no reward offered or given 

(A3). It is possible that improved performance in this same period affected perceived 

competence. It is difficuh, however, to estabUsh which had the greater mfluence, the 

reward or feedback from hnproved performance. In her work, Feltz (1982) found 

clear evidence from path analysis that self efficacy was a major predictor of 

performance on a task, but after the first trial, previous performance was a stronger 

determmant of self-efficacy. Vallerand and Blais (1986) found that evaluation of 

performance contributed to the strong effect on perception of competence which m 

tum led to changes m intrinsic motivation. They noted that the poorer was 

performance evaluation, the lower was the feeUng of competence experienced. 

Moving from consideration of perceived competence to look at intrinsic 

motivation. Cognitive Evaluation Theory (Deci 1975; Deci & Ryan 1980, 1985) 

predicts that offering of performance-contingent extrinsic rewards for the 

performance of intrinsically motivating tasks will decrease mtrinsic motivation, 

especiaUy when the reward is withdrawn. In Une with this theory, extrmsic rewards 

are considered to have a considerable detrimental effect on mtrinsic motivation. 

However, if extrinsic reward improved performance, the hnproved performance could 

mitigate the controUing effect of extrinsic reward which decreases mtrinsic 

motivation. Also, increased perceived competence resulting from feedback from 

hnproved performance should mcrease intrinsic motivation. Many sports tasks mvolve 

such mtrinsic feedback, that is, feedback which occurs as a natural part of the activity, 

such as seeing the tennis serve gomg m the service court, the soccer baU gokig m the 
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goal or the basketbaU going through the ring, as in this study. Thus, such mtrinsic 

feedback was avaUable to the subjects. Performance scores did show a dramatic 

hnprovement for reward group subjects on Occasion 2, after offer of the reward, so 

an mcrease m perceived competence from feedback seems to be a plausible 

explantion. This Unk between perceived competence and mtrinsic motivation is 

proposed by Cognitive Evaluation Theory and supported by Vallerand and Reid 

(1984, 1988) 

This study (hypothesis 4) demonstrated that intrinsic motivation for basketbaU 

free throw shootmg m the Experimental group mcreased significantly when reward 

was given. This suggests that subjects in the reward group received addhional 

information from their improved performance, which caused them to feel more 

competent, thereby mcreasing mtrinsic motivation. When an individual outperforms 

thek expectation, this process may become self-reinforcmg. This view is m contrast to 

"the assumption that extrinsic rewards presented m a controUing manner wiU decrease 

intrinsic motivation. Cognitive Evaluation Theory (Deci 1975) is based on research 

mvestigating differences between baseUne and a post-test period, ignoring the reward 

period itself and performance level. It can be argued that hnproved performance m 

this study, sthnulated by extrinsic rewards, had a poshive effect on perceived 

competence. The positive effect on perceived competence might have offset the 

controUmg aspect of the extrinsic reward. Through, this process, mtrinsic motivation 

could have been maintained or unproved. This is not to say that CET is m ertor, but 

just to note that research has not adequately examined the complex relationships 

which might operate in challenging performance tasks. 

This study found that perceived competence and mtrmsic motivation were 

mamtamed or improved three weeks after the removal of the reward. It appears that 

subjects in the reward group feh an mcreased sense of competence foUowing thek 

performance, leading to increased intrinsic motivation and they mamtamed this sense 
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after three weeks. Both groups improved marginaUy but not significantly m thek 

performance between the mtermediate test and the delayed posttest. Therefore, 

mtrmsic motivation was not mfluenced by behaviour or experience during the three 

week delay. Results suggest that monetary reward, m this case, might have had Uttle 

or no effect as a controlling influence, but acted as information about improved 

performance and thus, competence. This study indicates ehher that improved 

performance as a resuh of reward dkectly affected perceived competence or 

alternatively, that the reward hnproved perceived competence and hnproved 

performance mdependently. The mcrease in perceived competence would then be 

proposed as the basis for mcreased mtrinsic motivation. 

There was no significant difference between intrinsic motivation at the baseline 

testing and the testing of intrinsic motivation before performance two weeks later m 

the intermediate testing period. There was also no significant difference between the 

testing of intrinsic motivation after performance in the intermediate testing period and 

the test before the delayed post test period three weeks later. These findmgs suggests 

that mtrinsic motivation was not affected by any extraneous factors. 

Although Cognitive Evaluation Theory (Deci 1975) has exammed the effect of 

extrinsic rewards on perceived competence and mtrinsic motivation, there has been 

Uttle study of variation of the effects of extrinsic reward on mtrinsic motivation for 

adolescent aged mdividuals. Deci (1971; 1972a, b) mainly used undergraduate 

students and Lepper & Greene (1974) worked with children between the age of 3 to 

5. None of these studies considered adolecence an hnportant developmental stage m 

sport, as compared to young chUdren and college students. NichoUs (1978) proposed 

that the concept of ability is perceived differently by mdividuals at different stages of 

thek development. Under 13 years, subjects tend to beUeve that competence mamly 

depends on the amount of effort one puts mto a task. However, over this age, 

subjects recognise that competence is more dependent on abUity or capacity to do the 
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task than on the amount of effort one puts into h. In order to examine the effect of 

extrinsic reward on intrinsic motivation for different age groups at this cmcial stage of 

conceptional development, this research compared the performance of Year 7 and 

Year 10 students. 

The present study (hypothesis 1) found that the performance of the younger 

students hnproved more during the mtermediate period when the rewards were 

administered compared to the older students. Karmel (1981) also found that his 

younger subjects (age 13) improved more in thek performance after reward than did 

his older subjects (aged 15). Harter (1981) suggests that older students are more 

mtrinsicaUy motivated whereas younger students are more affected by extrinsic 

reward. It is possible that younger students also comply more v îth teachers' demands 

and extrinsic motivation, coming from a teacher, is more powerful for them. In 

addition, younger students are less experienced and therefore there is potential for a 

greater learning effect. This may also cause younger students to mcrease thek 

performance more than older students. As competence actually does mcrease, 

perceived competence and hence intrinsic motivation could be expected to mcrease. 

This study demonstrated that the mteraction of age by thne was significant for 

performance. Year 7 students when offered reward, hnproved performance 

significantly more when compared to Year 10 students. This shows that the effect of 

extrinsic reward on intrinsic motivation was greater for younger students than older 

students. There was also a significant main effect of age on perceived competence. 

Younger students' perceived competence was higher than that of older students, 

perhaps because younger students' pace of learning was faster although they had 

lesser previous experience and scored lower at the start. If that was the case, then 

possibly the perceived competence may have had a great effect on thek performance. 

The age of a subject may affect the level of intrinsic motivation for a specific 

task. However, there was no mam effect of age on mtrinsic motivation, mdicatmg that 
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over the whole study younger and older studens did not differ on intrinsic motivation, 

but this study found that there was a significant interaction of treatment by age and 

occasion. When extrinsic reward was ^ven, mtrinsic motivation of younger students 

m the Experimental group was significantly higher than that of older students. After 

the removal of extrinsic reward, the performance of younger subjects was mamtained 

at the level of performance for the rewarded period. This might be because younger 

subjects tended to hnprove thek performance as they exerted effort on the task. This 

subsequently raised thek perceived competence and intrinsic motivation. However, 

they could not distmguish between abUity and hard work m relation to judgmg the 

standard of thek performance. 

Previous research on gender differences in the relationship between intrinsic 

motivation and perceived competence, produced equivocal resuhs, especiaUy m 

relation to positive and negative feedback, but few studies have considered the role of 

performance. This study demonstrated that there were main effects for gender on 

performance, mtrinsic motivation, and a marginal mam effect for perceived 

competence. Performance of males was superior to that of females. This might be 

because males have greater strength, they are taller, or because they typicaUy have 

greater experience in shooting basketbaUs than females. Also, the level of mitial 

performance of males was higher than that of females. The mean mtrmsic motivation 

of males was significantly higher than that of females. Given curtent gender roles, h is 

not surprising that males were more interested m the basketbaU task at the start. The 

mean perceived competence for males was higher than that for females. This is 

supported by the research of Granleese, Trew and Turner (1988) which mdicated that 

boys had higher mean score for all the domains of a perceived competence scale for 

children developed by Harter (1982). The level of mitial preceived competence m the 

males was higher than that of females m the present study. 
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To sum up, monetary reward was presented in an expUcitly controUing marmer 

m this study. The resuhs were not aU consistent with Deci's (1975) Cognitive 

Evaluation Theory. The findings of the present study might suggest that extrinsic 

reward is less controlUng than previous research has proposed, at least when h is 

presented m a performance-contmgent manner. In a highly interestmg and chaUenging 

task, extrinsic reward did not detrimentally affect perceived competence and intrinsic 

motivation, mfact, intrinsic motivation was increased or mamtamed throughout the 

activity as was perceived competence and also performance. BasketbaU free throw 

shooting may be both challenging and interesting to most, if not aU students. Perhaps 

rewards did not act as expected in this study because monetary reward is so rarely 

given to school students. It may have been the exchement rather than the reward 

which affected performance, perceived competence and mtrinsic motivation. 

Although, the present study clearly showed that when extrinsic reward was 

given, performance, perceived competence and hitrinsic motivation hnproved, one 

should be cautious to use monetary reward to hnprove skiU and motivate students, 

because extrinsic reward might have detrimental effects on intrinsic motivation in 

some ckcumstances. One should not hesitate to give extrinsic reward to mdicate 

recognition of abUity on appropriate occasions and m an mformational manner 

because h is very powerful m motivating and increasing performance. More study of 

extrinsic reward and mtrinsic motivation m performance-based tasks m sport or other 

areas should be conducted to clarify whether Cognitive Evaluation Theory may need 

to be elaborated m the case of such activities. Resuhs of the present study were not 

conclusive, but suggested that mformation dkectly from performance might have 

mfluenced perceived competence and hence mtrinsic motivation. 

It is mteresting to note that although extrinsic reward significantly mcreased 

performance, perceived competence was not as strongly affected. It is possible that 

subjects may not have had enough time to ponder and evaluate thek competence m 
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such a relatively short period, and that thek hnprovement m performance was more 

due to thek deske to do thek best than on perceived competence. The value of 

perceived competence appears relatively unstable because the level of perceived 

competence for the control group indicated slightly decrease from occasion 2 to 3 

even performance improved sUghtly with learning effect, but the value of this group 

mcreased more than the level of mitial perceived competence when reward was 

removed. The relationship could be examined by use of path analysis technique, and 

resuh might be more valuable to fully understand m the present study. 

Further research m this area should utUize various forms of problem-solving 

task such as those mvolving both logical and physical skiUs and not rely so heavily on 

puzzle solving skiUs. In testmg the effect of extrinsic reward on different forms of 

activity, a better picture wUl emerge of the relationship between extrinsic reward and 

behavior and its effect on perceived competence and mtrinisic motivation. In addition, 

a tighter definition of reward needs to be considered which might lead to more 

consistent resuhs, but with different implications for different types of reward. The 

present study suggests that comparison between task-contingent reward and 

performance-contmgent reward might clarify the role of contmgency. Most research 

ignores the importance of performance feedback, preferring to emphasise the effect of 

extrmsic reward. The importance of performance feedback should not be neglected 

because of hs potential effect on perceived competence and mtrinisc motivation. More 

studies should mclude in thek design performance feedback. The present study did 

not manipulate performance feedback, but attempted to control for hs effects by 

mforming every subject of the number of baskets scored. The subjective mterpretation 

of this mformation was not directly mentioned, however m the future, studies should 

measure or manipulate the level of performance feedback. Monetary reward is 

rarely given to increase motivation, rather h is mtended to hnprove performance. 
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The performance-contingent reward, perceived as an mdicator of the subject's 

achievement and hnprovement, can be increase performance, perceived competence 

and hitrinsic motivation. It is unlikely that performance-contmgent reward has a 

detrimental effect on subsequent motivation. In fact, m the short term, performance-

contmgent reward appear to be a powerful factor m mcreasmg performance and 

mtrinsic motivation. In the long-term, performance-contingency reward may stUl 

affect mtrinsic motivation, as it may be interpreted as an acknowledgment of progress 

in performance. Moreover, it is a norm in today's sports culture to provide 

performance-contingent reward always to affirm superior performance and effort 

exerted. Added to this, as Deci and Ryan observed in 1985, the availabUity and easy 

access to any activity Uke sports can easily contribute to mtrinsic motivation. 

Teachers and coaches commonly give feedback, in the form of compliments, 

to motivate the learner. Therefore, the effect of feedback on performance, perceived 

competence and intrinsic motivation should be investigated alongside other extrinsic 

rewards, as it has been done by Anderson et al. (1976). 

Particularly, h is necessary to examine the relationships between extrinsic 

rewards, performance, perceived competence and mtrinsic motivation by usmg causal 

modeUmg techniques. The ANOVA analysis sought to determme if and when 

significant changes occurted in each of the variables, namely performance, perceived 

competence and mtrinsic motivation. This analysis does not by hself explam why these 

change occurted or whether one change mediated another. Causal modeUmg analysis, 

on the other hand, can test Cognitive Evaluation Theory predictions and the 

performance-related hypotheses of this thesis. It shows whether changes to mtrinsic 

motivation were caused by rewards directly, by changes m basketbaU performance, or 

through changes m perceived competence either dkectly or as a result of hnproved 

basketbaU performance. In view of the impUcation of these issues to understandmg of 

the process by which extrinsic rewards, performance, perceived competence and 
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mtrinsic motivation are related, causal modelUng analyses usmg, first, traditional 

regression techniques and then sophisticated stmctural equation modeUing techniques 

were executed and are reported m the foUowing chapter. 
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Chapter 5. Causal ModeUing Monetary Reward, Performance, Perceived Competence 

And Intrinsic Motivation 

5.1. Introduction 

Analysis of variance does not test relationships among a set of variables and 

how they relate to one another, but examines the hnpact of independent variables on 

one dependent variable. In order to test for causal relationships h was, thus, 

determined to examine the relationship between extrinsic reward, performance, 

perceived competence and mtrinsic motivation through path analysis. Cognitive 

Evaluation Theory (Deci, 1975; Deci & Ryan, 1980, 1985) makes predictions that a 

perceived change from mtemal causality to extemal causaUty, that is a reduction in 

self-determination, results m extrinsic reward decreasing intrinsic motivation. Also 

changes m perceived competence and self determination through mformation from an 

extrinsic reward lead to a change of mtrinsic motivation, m the same dkection as the 

shift in perceived competence or self determination. Vallerand and Reid (1984) tested 

the relationship between extrinsic reward, m the form of feedback, perceived 

competence and mtrinsic motivation by using path analysis. Thek resuhs showed that 

mtrmsic motivation is more affected by the change in perceived competence resulting 

from positive feedback than by positive feedback dkectly mfluencmg mtrinsic 

motivation. 

Instead of using feedback, however, this study focused on the relationship 

between a monetary extrinsic reward, performance, perceived competence and 

mtrinsic motivation. A very hnportant factor m sport is performance, and good 

performance often motivates people to participate further m the activity. As such, 

people who are concemed about performance, might encourage the performer to 

greater achievement by usmg various motivational techniques such as extrinsic reward 

and goal settmg. It is expected that when performers achieve a higher level of 

performance through extrinsic reward, they feel a sense of competence due to 
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recognition of their abiUty to do the task. Therefore, it is argued that extrinsic reward 

can change perceived competence indirectly through enhanced performance, as weU 

as directly through perceived competence and intrinsic motivation. The change m 

perceived competence would then influence intrinsic motivation. Thus, this study 

developed a recursive causal model to investigate the relationship between extrinsic 

reward, performance, perceived competence and intrinsic motivation over three 

performance occasions, using path analysis. 

5.2. Path Analysis Using Multiple Regression Techniques 

5.2.1. Introduction to Method of Analysis 

FoUowing the approach used by Vallerand and Reid (1983), multiple 

regression analysis was employed to generate the path coefficient statistics which 

form the basis of this causal modelling technique. 

2WEEKS BREAK 3WEEKS BREAK 

Figure 5.1 Causal model relationship between extrinsic reward, performance, 
perceived competence and intrinsic motivation with age and gender in the overall 
model. 
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To represent and examine the whole of the model presented m Figure 5.1, 12 

regression models were calculated using the SAS General Lmear Model Program. 

This statistical package tested for significance of the paths, usmg t-tests to examme 

the regression coefficients. 

The 12 regression models are presented m Table 5.1, which indicates which 

predictor variables were regressed on each outcome variable. 

Table 5.1. 

Multiple Regression Equations to Test Paths in the Causal Model relating Extrinsic 

Reward. Perceived Competence and Intrinsic Motivation. 

Predictor Variables Outcome Variable 
Age and Sex Performance (pi) Occasion 1 

Age, Sex and Performance (pi) Intrinsic Motivation (iml) Occasion 1 
Age, Sex and Performance (pi) Perceived Competence (pel) Occasion 2, 

before performance (p2) 
Age, Sex, Performance (pi) and Intrinsic 
Motivation (iml) 

Intrinsic Motivation (im2) , Occasion (2) 
before performance (p2) 

Age, Sex , Performance (pi) and 
Extrinsic Rewards 

Performance (p2) Occasion 2. 

Age, Sex, Perceived Competence (pel) 
before Occasion two. Extrinsic Reward 
and Performance (p2) Occasion 2 

Perceived Competence (pc2) , Occasion 2, 
After Performance (p2) 

Age, Sex, Performance (p2) Occasion 2, 
Extrinsic Reward, Perceived Competence 
(pel) after Occasion 2, Intrinsic 
Motivation before Performance (pi) on 
Occasion 2 

Intrinsic Motivation (hn3) after 
Performance (pi) Occasion 2 

Age, Sex , Performance (pi). Extrinsic 
Reward, Performance (p2) 

Performance (p3) Occasion 3 

Age, Sex, Extrinsic Reward, Performance 
(pi). Perceived Competence (pel) 
Intrinsic Motivation (im3) 

Perceived Competence (pc3) before 
Occasion 3 

Age, Sex, Extrinsic Reward, 
Performance(p2), Intrinsic Motivation 
im3) and Perceived Competence (pc3) 

Age, Sex, Extrinsic Reward, Intrinsic 
motivation (hn4)and Perceived 
Competence (pc3). Performance (p3) 

Intrinsic Motivation (hn4) before 
Performance (p3) Occasion 3 

Perceived Competence (pc4) after 
Performance (p3) Occasion 3 

Age, Sex, Performance (p3,) Perceived 
Competence (pc3,) and Performance (p3) Intrinsic Motivation (im5) after Occasion 3 



186 

S.2.2. Resuhs of Path Analvsis 

The standardised regression coefficient (beta coefficient) acted as the path 

coefficient for each causal path m each part of the overaU causal model. For age, sex 

and extrinsic reward dummy codmg procedures were used, as m VaUerand and Reid 

(1984), who foUowed KerUnger and Pedhazur (1973). For gender, males were coded 

as 1 and females were coded as 2. For age. Year 7 students were coded as 1 and Year 

10 students were coded as 2. FinaUy, for reward, the Control Group was coded 1 and 

the Experimental Group was cK)ded as 2. To examme the significance of the predicted 

paths mto any variable m the model, the variables representmg these paths were tested 

for significance using the 12 regression models. Significant path coefficients are 

presented m the version of the fliU model m Fig 5.2. The fuU analysis resuhs consistmg 

of aU path coefficients are presented m Appendk (17). 

The resuhs of the path analysis mdicated that certam paths were significant 

(p<0.05) within the causal model. Performance score (pi) m the pretest significantiy 

predicted performance (pi) in the treatment period. Performance score (p3) m the 

delayed post test, that is, when reward was removed, was significantly mfluenced by 

performance score (p2) in the previous treatment period. The present data thus, 

mdicate that previous performance had a strong hnpact on foUowing performance 

level. 

For perceived competence, the level of perceived competence (pel) before 

performance on Occasion 2 (pi) had a significant direct effect on perceived 

competence score after performance on Occasion 2 (pel) which was also mfiuenced 

by extrinsic reward. The level of perceived competence after performance on 

Occasion 2 (pel) through extrinsic reward, has a significant effect on the level of 

perceived competence (pc3), three weeks after the treatment period, and before 

performance m the delayed post test. Also the level of perceived competence (pc4) 

measured hnmediately after performance on the thkd occasion was significantly 
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influenced by previous perceived competence (pc3) before that performance. Again, h 

can be concluded that previous level of perceived competence exerted a strong 

influence on following perceived competence level all through the study. 

FoUowing the same pattem, each of the four measures of intrinsic motivation 

over aU succeeding occasions (im2, im3, im4 and im5) was significantiy predicted by 

the previously measured level of intrinsic motivation, commencing with intrinsic 

motivation after performance on Occasion 1 (iml). This, once more reflected the 

strong influence of immediately previous level of intrinsic motivation on its level on 

the next occasion of testing. 

2WEEKS BREAK 3WEEKS BREAK 
Occasion 1 Occasion 2 Occasion 3 

Figure 5.2 The result of causal relationships between extrinsic reward, performance, 
perceived competence and intrinsic motivation with age and gender in the overaU 
model. 

Regression coefficients for the background variables are shown in Appendk 

17 . Using path analysis a number of the variables were seen to be significantly 

(E<0.05) influenced by age and gender. There were several significant effects for age. 
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The level of performance (pi) m the pretest period was dkectly affected by age. 

However, the younger students' performance improved more m relation to thek 

performance when the reward was offered, suggestmg the younger students were 

more influenced by the reward. 

The level of perceived competence (pel) just before performance on Occasion 

2 (pi) was significantly predicted by the age variable. The level of perceived 

competence after performance on Occasion 2 (pel), and the level of perceived 

competence (pc3) before performance (p3) on Occasion 3, were significantly affected 

by age. For these three occasions, higher perceived competence was obtained for the 

younger age group. The level of intrinsic motivation (im3), when reward was 

provided, was significantly affected by age. 

Also, three significant effects for gender were found m the causal model 

(£<0.05). The level of performance (pi) m the pretest, performance on Occasion 2 

(pi) and performance on Occasion 3 (p3) were significantly affected by gender. For 

basketbaU performance, the males had significantly higher performance scores than 

females. These resuhs are in agreement with the ANOVA resuhs. 

Three paths were produced from the extrinsic reward variable which had 

significant path coefficients (e<0.05). The first was to performance on Occasion 2 

(pi) which was measured munediately after extrinsic reward being given during the 

treatment period. The second was to the level of perceived competence on Occasion 2 

(pc3) measured hnmediately after performance on Occasion 2 (pi) and the thkd was 

to mtrinsic motivation measured hnmediately after performance (pi) m the treatment 

period (hn3). The relationships between the level of performance (pi) and both 

mtrmsic motivation (im3) and perceived competence (pel) were not significant. Also, 

the relationship between perceived competence (pel) and mtrinsic motivation (hn3) 

was not significant (p>0.05). 
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5.2.3. Discussion of Path Analvsis 

The resuhs of the path analysis m this study exammmg a causal model based 

on the theoretical formulation of Cognitive Evaluation Theory (Deci, 1975; Deci & 

Ryan, 1980, 1985), the proposed role of performance, the longer term effect of 

extrinsic rewards, and the effect of their removal, mdicated that the previous level of 

performance, perceived competence and mtrinsic motivation were strong predictors of 

each foUowmg value of the same variable. 

A noticeable resuh of this study was that after two weeks break between 

pretesting (Occasion 1) and the reward period (Occasion 2), and three weeks break 

between the reward period (Occasion 2) and no reward period (Occasion 3) the 

previous level of performance, perceived competence and mtrinsic motivation had a 

significant causal link to the same variable that foUowed the break. It is possible that 

some subjects might have played basketball m clubs or at leisure centres during this 

"period or might have done free throw shooting as part of a physical education class or 

casually at home. Basketball is rapidly gaining m popularity as a leisure time activity in 

AustraUa. While these activities all present potential for extraneous experiences which 

could alter performance, perceived competence and mtrinisic motivation, the causal 

paths mdicate that there was no significant change m the three variables over the 

breaks between Occasion 1 and 2 and Occasion 2 and 3. 

It is difficuh to explam why performance had no significant effect on either 

perceived competence or mtrinsic motivation when reward was given. There was 

certamly a notable mcrease m performance for most rewarded subjects. It might be 

expected that this would mfluence perceived competence. The resuh found here is m 

contrast to the previous findmg of Vallerand and Blais (1986) that the participants' 

subjective evaluation of positive performance m a basketbaU game had a strong effect 

on the sense of perceived competence, which m tum resulted in mcreased mtrinsic 

motivation. However, extrinsic reward had a significant effect on performance. 
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perceived competence and mtrinsic motivation, respectively aU m a positive dkection, 

wWch is supported by the ANOVA results discussed m Chapter 4. In this case h is 

possible that the feedback provided by extrinsic reward might have encouraged 

subjects to perceive thek competence to be enhanced. Also, h can be argued that 

intrinsic feedback from continuous learning helped in the progress of skiU and 

mdkectly encouraged subjects to feel more competent. The above situation, though 

temporary, enabled subjects to perform better due to personal mterest and enhanced 

effort which m tum mfluenced intrinsic motivation. In summary, h is Ukely that the 

monetary reward was more saUent as a source of mformation to increase perceived 

competence than was actual performance hself Vallerand and Blais (1986) did not 

have a monetary reward as an extrinsic reward. 

Significant causal paths between performance on Occasion 2 and 3, combined 

with the ANOVA finding, mdicated that performance retained hs higher level of over 

a three week break. ShnUarly, causal paths between perceived competence on those 

two occasion and between hitrinsic motivation, considered with the ANOVA results, 

mdicated that these variables remained at thek mcreased level over the longer term. 

ShnUlar, pattems between Occasion 3 before performance and after performance, 

mdicated that there was no detrimental effect on perceived competence or intrinsic 

motivation of removing the monetary reward for performance on Occasion 3. 

In the absence of reward on Occasion 3, performance influenced neither 

perceived competence (pc4) nor intrinsic motivation (im5) accordmg to the causal 

modeUing analysis. It appeared that the level of hnproved performance between 

Occasion 2 and Occasion 3 was not sufficient to mfluence perceived competence and 

mtrinsic motivation m the absence of the monetary reward. It is here, where no 

reward was offered or ^ven, that the influence of performance might likely have been 

expected, as m VaUerand and Blais (1986). 



191 

The causal modeUing analysis of the present study did not find the mediatmg 

effect of perceived competence on mtrinsic motivation. This is not consistent with the 

findmg of previous studies that the effect of perceived competence mediates the 

change m intrinsic motivation (Vallerand & Reid, 1984, 1988; Whitehead & Corbm, 

1991). This might reflect a difference between the impact of monetary reward and that 

of verbal feedback. Also, analysis for the present study mcluded a pretest, a test of the 

longer term effect and a test of the removal of reward. The previous studies 

(Vallerand & Reid 1984; Whitehead & Corbm, 1991) exammed only the effect of 

perceived competence on intrinsic motivation on the smgle occasion when verbal 

feedback was offered or provided. In the present studies, previous intrinsic 

motivation had a strong causal effect on the next measure of intrinsic motivation, 

which may have saturated the effect of perceived competence on intrinsic motivation. 

It might be argued that the abscence of a strong relationship between perceived 

competence and mtrinsic motivation is surprismg as the mtrinsic motivation 

questionnake (IMI) included a three-hem perceived competence subscale. Any smaU 

effect could be attributed to this, suggesting that perceived competence actuaUy had 

very Uttle influence on intrinsic motivation. 

The effect of age on perceived competence on each occasion was significant m 

the causal model. From the ANOVA analysis, h was found that perceived competence 

for the younger (Year 7) group was significantly higher than for the older (Year 10) 

group. This lends support to NichoUs (1984) suggestion that subjects up to 13 years 

of age feel that performance depends on effort, whereas the perception of subjects 

over 13 years old is that performance depends on abUity. It is Ukely that the younger 

students had less experience than the older students. The younger students may not 

have perceived that thek abiUty was lhnited. They may have attributed thek 

performance to the effort they made, that is, they might have thought that thek effort 

would hnprove thek performance. On Occasion 1 and 2 particularly, performance for 

year 7 did hnprovement a lot, so U was mferted by them that hnproved performance 
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based on effort did mean they were more competent. Older subjects attribute 

performance more to abUity and this leads them to be more aware of the limits of thek 

perceived competence. At the same time, perhaps because they were not novices at 

the start, thek performance did not hnprove as much as that of year 7 students. 

Gender also had a significant effect on performance for aU occasions. This might have 

been because male students had more mterest and experience m this task and had 

more physical height and strength than the females. 

In summary, the causal modelUng analysis supported the ANOVA results of 

the present study, suggesting that the extrinsic reward significantly and dkectly 

mfluenced performance, perceived competence and mtrinsic motivation m a positive 

direction. This might have been, at least partly, because of the performance-

contmgent format of administration of the reward. The performance-contmgent 

reward appeared to mfluence positively each variable because subjects perceived that 

the reward was a sign of competence and improved performance. Thus, subjects gave 

more emphasis to the informational value of the reward than to the controUmg 

presentation of the reward itself 

In mterpretmg the resuhs of the ANOVA analysis and that of path analysis h is 

hnportant to emphasize the differences between the objectives of the two modes of 

analysis. In ANOVA changes m the means of the variables are exammed, whUe m path 

analysis the path coefficients cortespond to cortelation co-efficients between the 

standardised variables. Although the ANOVA analysis gives mformation about the 

changes m the variables foUowmg the mtroduction of the experimental treatments, the 

path analysis focusses much more closely on the reasons for the changes. It aUows the 

question of whether an observed change m a measured variable is a dkect one, or 

whether h is mediated by a change m another observed variable. The path analysis is 

thus trying to address the scientific questions of mterest much more dkectly than the 

ANOVA analysis. One hnportant findmg from the multiple regression modeUmg 
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analysis was that perceived competence was not found to be a mediatmg variable 

between reward and mtrinsic motivation at any stage of the present study. 

Path analysis is a subset of a class of modelling procedures caUed Lmear 

Stmctural Regression ModelUng. These models are commonly implemented usmg the 

LISREL Package (LISREL 7), although other computer packages are avaUable such 

as EQS. The objective of usmg the LISREL paradigm is much the same as when a 

path analysis is performed and m many cases the models obtamed are identical. In 

addition, more comprehensive methods for assessing the model fit are provided in the 

LISREL framework. It is thus the case that LISREL gives the theorist the opportunity 

to specify, examine, and compare for fit a range of models, makkig h potentiaUy more 

powerful than merely using path analysis. In order to test the goodness of fit of the 

data to the model, a LISREL stmctural equation modeUing analysis was also 

executed. 

5.3. LISREL Stmctural Equation Modelling Analvsis of the Effect of Monetary 

Reward on Performance. Perceived Competence and Intrinsic Motivation 

5.3.1. Introduction 

Path analysis techniques, usmg muhiple regression were popular m the 1980s. 

They do not mclude any testmg of the fit of the data to the model beyond the strength 

of specific paths. Also, path analysis does not take mto account cortelations between 

ertors in equations, and h is difficuh to determine if the model is a good or bad fit. 

Recently developed and popularised, Unear stmctural equation modeUing provides a 

more detailed technique to examine models, mcludmg a number of estknates of 

goodness of fit against aU variables. Stmctural equation modelling exammes the 

cortelation between ertors m aU the variables. On the basis of expert advice (Schutz, 

personal communication, July 1, 1993), h was decided to use stmctural equation 
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modelling to confirm and extend the path analysis executed using multiple regression 

analyses and to assess the goodness offit of the data to the proposed model. 

5.3.2. Stmcture of the Model 

This study was stmctured across three testing sessions for all subjects. The 

causal model thus consists of three occasions. First, subjects were selected who 

showed moderate intrinsic motivation for the basketball free throw shooting. Second, 

two weeks after that pretest, subjects were tested again and half of them from each 

cell, predetermined randomly, were offered and received the extrinsic reward, while 

the remaining subjects received no reward. Third, three weeks later the same 

procedure was followed as in the intermediate test, except that no extrinsic reward 

was offered or given to either group. The rationale for the constmction of the causal 

model is now described. Elements are added to the model progressively to clearly 

Ulustrate the way it was constmcted. The artows reflecting new paths of interest are 

highlighted in bold on the cortesponding figures. Some of the codes referring to 

variables m the model may appear odd in the paths of the model as h builds up. They 

were numbered sequentially in the full model for overall consistency. This step-by-

step process of buUding the full model is now described. 

Figure 5.3 Causal model linking extrinsic reward, perceived competence (pc2) and 
mtrinsic motivation (im3) on occasion 2. 
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5.3.2.1. Basic extrinsic reward.-> perceived competence and intrinsic 

motivation model. 

Fig 5.3 shows the causal model derived from the model of Vallerand & Reid 

(1984) and based on Cognitive Evaluation Theory (Deci, 1975; Deci & Ryan, 1980). 

This indicates that extrinsic reward is predicted to have a direct effect on intrinsic 

motivation (im3) and an indirect effect on intrinsic motivation, mediated through 

perceived competence (pc2), based on Cognitive Evaluation Theory. 

5.3.2.2. Model including performance. 

Fig 5.4 depicts the model including performance. This reflects a central theme 

of this thesis; the mediating role of performance in the extrinsic reward and intrinsic 

motivation relationship. The bold artow paths indicate that it was predicted that 

extrinsic reward (er) directly influences performance (p2). Any observed change in 

performance then influences perceived competence (pc 2), which affects intrinsic 

motivation (im3). These causal paths are added to the traditional extrinsic reward 

perceived competence, intrinisic motivation links. 

Figure 5.4 Causal model including paths to and from performance (p2) on occasion 2. 
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5.3.2.3. Effect of two week delav from pre-test to treatment occasion. 

Figure 5.5 presents predicted causal paths in the causal model including the 

two week break between the pretest on Occasion 1 and the Occasion 2, but prior to, 

the extrinsic reward being offered. Any change noted in intrinsic motivation after the 

treatment could be caused by factors operating during the two weeks break between 

pretest and treatment. Intrinsic motivation (im2) was, thus, also measured on the 

treatment occasion (Occ2) before treatment to test for any extraneous changes in 

intrinisic motivation during the two week delay. In order to examine changes in 

perceived competence as a consequence of the treatment, h was also necessary to 

measure perceived competence prior to treatment (pel). Because Cognitive 

Evaluation Theory proposes that perceived competence influences intrinsic 

motivation, perceived competence was measured first, followed by intrinsic 

motivation and then the treatment condition was presented. 

These links, namely, intrinsic motivation on Occasion 1 (iml) to intrinsic 

motivation on Occasion 2 (im2), performance on Occasion 1 (pi) to perceived 

competence before performance on Occasion 2 (pel), perceived competence before 

performance on Occasion 2 (pel) to perceived competence after performance 2 (pc2), 

and intrinsic motivation before perfonnance on Occasion 2 (im2) to intrinsic 

motivation after performance on Occasion 2 (im3) are depicted in Figure 5.5 in bold. 

2 WEEKS BREAK 

Figure 5.5 Causal model on occasion 2 including two weeks breaks after pretest. 
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5.3.2.4. Effect of three week delav after reward. 

Three weeks after the reward was removed, subjects were retested with no 

reward, to examine the effect of withdrawing the reward. Before performance, 

perceived competence (pc3) and intrinsic motivation (im4) were measured again, 

respective in that order. This permitted examination of the effect of the three week 

delay on perceived competence and intrinsic motivation as shown in Figure 5.6. by the 

bold causal path artows, as well as cross-over effects of intrinsic motivation (im3) on 

perceived competence (pc3) and perceived competence (pc2) on intrinsic motivation 

(im4). Present research defined the longer term effect of reward as the time, after 

three week break with reward being provided on Occasion 2 to the measurement of 

perceived competence and intrinsic motivation before performing when reward was 

removed on Occasion 3. 

5.3.2.5 Effects of removal of reward. 

To examine the effect of removing the extrinsic reward, subjects finally 

performed for a third time (p3). The effect of removal of reward is defined as the 

measure of perceived competence and intrinsic motivation after performance when 

reward was removed. Then perceived competence (pc4) and intrinsic motivation 

(im5) were measured again. 

2WEEKS BREAK 3Vv^EKS BREAK 

Figure 5.6 Causal model before performance (p3) in the absence of reward including 3 
weeks break after occasion 2, and 2 weeks break after pretest. 
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No reward was offered or given, so this constituted removal of reward for the 

experimental group. The relationships between performance, perceived competence 

and intrinisic motivation in these circumstances were examined. The causal paths of 

interest are iUustrated in bold in Fig 5.7. 

5.3.2.6 Age and gender effects. 

Age and sex were included as background variables in this causal model, so 

they are also shown in bold in Fig 5.8. This Figure, thus, presents the whole model 

proposed 

IMs 

Figure 5.7 Causal model of the effect of performance (p3), in the absence of reward 
on perceived competence (pc4) and instrinsic motivation (im5). 

and tested in this study. This stmcture of the model was the same as that presented m 

section 5.2 in figure 5.1. 

The greater sophistication of LISREL's stmctural equation modelling approach also 

allows for parts of the model to be examined separately. In the following analysis, 

each stage of the model which reflects an issue being examined was analysed 

separately, then the overall model was tested. Thus, the effects to be tested are 

described in the step-by-step constmction of the overall model in sections 5.3.2.1. to 

5.3.2.6. 
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2WEEKS BREAK 3WEEKS BREAK 
Figure 5.8 Causal model relationship between extrinsic reward, performance, 
perceived competence and intrinsic motivation with age and gender in the overall 
model. 

5.3.3. Analysis 

The LISREL 7 package (Joreskog & Sorbom, 1989) gives a very convenient 

and powerful method of performing a path analysis and testing for goodness of fit. 

Any model leads to a prediction of the variances and covariances between the 

observed parameters such as the path co-efficient between each pair of variables. The 

parameters are estimated by choosing those values which minimise the discrepancy 

between the observed variance and covariance and those predicted by the model. The 

package gives various measures of the fit of the model which assist in determining 

whether the model should be modified. Similariy, for each parameter that has been 

estimated, a t-value can be calculated so that it can be decided whether that parameter 

should be dropped from the model on the basis of statistical significance. In aU 

analysis where h was involved, the treatment was dummy coded 1 for the rewarded 

group and 2 for the control group. This means that path coefficients indicating that 

the rewarded group was superior are negatively signed. All t-values in the text given 

by the LISREL program are actually z-scores and are approximately normally 

distributed. Path-coefficients whh values of t larger in magnitude than 1.96 are 

significantly different from 0 at the 5% level. 
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5.3.4. Resuhs 

Tests of parts of the model, the full model and goodness offit are discussed in 

this section. Where relevant comparisions are made to the multiple regression analysis 

in section 5.2. The effect of extrinsic reward on perceived competence and intrinsic 

motivation, as shown by the LISREL stmctural equation model in Figure 5.9, 

indicated that extrinsic reward significantly and directly influenced both perceived 

competence (pc2) (path coefficient = .305, t=4.1) and intrinsic motivation (im3) (path 

coefficient = .375, t=4.808). Perceived competence also significantly influenced 

intrinsic motivation (path=.176, t=2.148). 

r=.375 
IM 3 

r = .176 

Figure 5.9 The resuh ofcausal model linking-extrinsic reward, perceived competence 
(pel) and intrinsic M motivation (im3) on occasion 2. 

Figure 5.10 presents resuhs for the path model incorporating performance. 

Results revealed that extrinsic reward significantly influenced basketball performance 

(p2) (path coefficient =.386, t=-6.111), perceived competence (pc2) (path coefficient 

.285, t=3.416) and intrinsic motivation (im3) (path coefficient =.366, t=-4.111). 

However, the influence of basketball performance (p2) on perceived competence 

(pc2) and intrinsic motivation (im3) did not attain significance (E=0.05), but the 

influence of perceived competence (pc2) on intrinsic motivation (im3) remained just 

significant (path coefficient=.175, t=2.135). 
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IM 
r = .366 

'P2 /r=.175 

PC 

Figure 5.10 The resuh ofcausal model including paths to and from performance (pi) 
on occasion 2. 

Fig 5.11 presents the results of the combined path model showing Occasion 1, a 

cessation of two weeks and Occasion 2. Intrinsic motivation (im 1) immediately after 

performance on Occasion 1 (pi) had a significant effect on intrinsic motivation 

(path=.665,1=10.500) two weeks later (im2), which in tum had a significant effect on 

intrinsic motivation (path=.768, t=17.815) after performance with extrinsic reward 

(er) (im3). Similarly, perceived competence (pel) before performance and reward on 

Occasion 2 had a significant effect (path=.471, t=7.081) on perceived competence 

(pel) after performance (p2) and the consequent extrinsic reward. Also, basketball 

performance (pi) on pretest had a significant effect (path=.426, t=5.452) on 

basketball performance (p2) after reward was offered. The effect of extrinsic reward 

did significantly influence performance (path=-.385, t=6.764) (p2), and perceived 

competence (path=.360, t=4.999) (pc2) and intrinsic motivation (path=-.402, 

t=8.201) (im3) that followed it. Performance did not have a significant effect on 

perceived competence (pc2) or intrinsic motivation (im3). Whh the addition of 

performance (pi), intrinsic motivation (iml), perceived competence (pel) and 

intrinsic motivation (im2), the causal path from perceived competence (pc2) after 

reward to intrinsic motivation (im3) no longer proved significant. 
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IM 

P r = .426 

2WEEKS BREAK 

Figure 5.11 The resuh ofcausal model on occasion 2 including two weeks break after 
pretest. 

Figure 5.12, which models the results of the effect of extrinsic reward, after a 

three week break, including perceived competence (pc3) and intrinsic motivation 

(hn4) just before performance in the absence of reward on Occasion 3, indicated that 

intrinsic motivation (im3) and perceived competence (pc2) on Occasion 2 had a 

highly significant influence on intrinsic motivation (im4) (path=.845, 1=11.868) and 

perceived competence (pc3) (path=.462, t=6.298), respectively, on Occasion 3. In 

this model, extrinsic reward had a significant effect on performance (p2) (path=-.386, 

t=6.74), perceived competence (pc2) (path=-.360, t=4.998) and intrinsic motivation 

(im3) (path=-.420, t=8.201) on Occasion 2. However, performance (p2) had no effect 

on either perceived competence (pc2) or intrinsic motivation (im3) as was also the 

case in Fig 5.4. Nor did perceived competence (pc2) on Occasion 2, after reward, 
« 

significantly influence following intrinsic motivation (im3). 

Importantly, these results indicate that the positive effects of extrinsic reward on 

perceived competence and intrinsic motivation on Occasion 2 were retained after the 

three weeks break with no experimental intervention. 
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IMs 

2WEEKS BREAK 3WEEKS BREAK 

Figure 5.12 The result ofcausal model before performance (p3) in the absence of 
reward including three weeks break after occasion 2. 

Figure 5.13 presents results of the model for the effect of withdrawal of the 

extrinsic reward after a three week break on performance (p3), perceived competence 

(pc4) and intrinsic motivation (im5). Results revealed that basketball performance 

(p3) significantly influenced perceived competence (pc4) (path =.198, t=2.329) and 

mtrinsic motivation (im5) (path=.339 and 1=3.614) on this occasion. However, the 

effect of perceived competence (pc4) on intrinsic motivation (im5) was not significant 

(E=0.05). 

IM5 
r = .352 

r=.198 

Figure 5.13 The resuh ofcausal model of the effect of the effect of performance (p3) 
on perceived competence (pc4) and intrinsic motivation (im5) following removal of 
reward. 
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Fig 5.14 presents the results of the overall path model. For paths not previously 

showm, intrinsic motivation (im4) before perfortnance on Occasion 3 had a significant 

influence on intrinsic motivation after performance on Occasion 3 (im5) (path=.830, 

1=17.968). Performance on Occasion 2 (p2) and perceived competence before 

performance on Occasion 3 (pc3) had significant effects on performance (p3) 

(path=.721, 1=14.098) and perceived competence (pc4) (path=.612, t=9.317) 

respectively, after performance on Occasion 3. 

Occasion 1 Occasion 2 Occasion 3 

2 WEEKS BREAK 3 WEEKS BREAK 

Figure 5 14 The resuh ofcausal model of predicted relationships of age and gender 
and extrinsic reward, perfortnance, perceived competence and instrtnsic motivation 
over three performance occasions in the overall model. 

There was an age and gender effect on some dependent variables. Gender 

significantly influenced perfonnance on Occasion 1 (pi) (path=.558, 1=9.062), 

perfonnance on Occasion 2 (p2) (path=.235,1=3.233) and perfonnance on Occasion 

3 (p3) (path=-.139, t=2.808), which suggested that the perfonnance of males was 

higher than that of females. Age significantly influenced perfortnance on Occasion 1 
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(pi) (path=.429,1=6.91). This is consistent with the expected ANOVA findmg that 

older students performed better. Age also had a significant effect on perceived 

competence on Occasion 1 (pel) (path=-.181, 1=2.032), perceived competence on 

Occasion 2 (pel) (path=.215, 1=3.105) and perceived competence (path=-.164, 

f=2.210) on Occasion 3 (pc3). This reflects the ANOVA resuh that younger students 

reported higher perceived competence. Lastly, a significant age effect was found on 

mtrmsic motivation (im3) (path=.129, 1=2.827) only on Occasion 2 after 

performance(p2). After performance on Occasion 2 when reward was offered, the 

mtrinsic motivation of the younger students mcreased significantly more than that of 

the older students. It might be that the larger improvement in performance for the 

younger students contributed to the higher level of mtrinsic motivation for them at 

this time. It could also be that the extrinsic reward had a greater mfluence for the 

younger students. 

In summary, when result were analysed separate from for the model for the 

relationship between reward, perceived competence and mtrinsic motivation (fig 5.9), 

reward significantly influenced perceived competence (pel) and mtrinsic motivation 

(hn3), and perceived competence signifiĉ antly mfluenced mtrinsic motivation (kn3). 

Also, separate results were evaluated for the relationship between reward, 

performance, perceived competence and mtrinsic motivation (Fig5.10). Reward stUl 

affected aU variables significantly m the same pattems. Furthermore, perceived 

competence mediated the change m intrinsic motivation. As additional variables were 

added to the model (FigS.l 1, 5.12, 5.14, the causal mfluence of perceived on mtrmsic 

motivation was no longer found to be significant. Most hnportantly, when reward 

was removed (Fig 5.13), performance significantly mfluenced perceived competence 

and intrinsic motivation, but perceived competence did not mediate the effect on 

mtrinsic motivation. 
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The overaU model mdicated that previous performance, perceived competence 

and mtrinsic motivation had a significant mfluence on the subsequent measure of 

performance, perceived competence or mtrinsic motivation. Extrinsic reward 

significantly mfluenced performance, perceived competence and mtrinsic motivation 

on Occasion 2. The relationship between performance and perceived competence and 

that between perceived competence and mtrinsic motivation were not significant 

(p=0.05) m the overaU model as they were m some versions of the partial models. 

5.3.5. Examination of Goodness of Fh 

LISREL stmctural equation modelling analysis also permits exammation of the 

goodness offit of the data to the proposed model. Table 6.2 presents the goodness of 

fit resuhs for the overaU model. The first mdex is the chi-square statistic which 

compares the underlying covariance of the data with the covariance stmcture of the 

proposed model. The chi-square ratio to fit, calculated by dividmg chi-square by the 

degrees of freedom is almost 1. According to Byrne (1989), Joreskog (1969) and 

Sarris and Stronkhorst (1984), if the chi-square ratio is less than 2.00 then the model 

of a good fit to the data. This index suggests that the model is a good fit. 
Table 5.2 

Goodness offit for the whole model 

Fh Index Value 

Chi-square value 

Degrees of Freedom (df) 

Goodness of Fit Index 

Adjusted Goodness of Fh Index 

Root Mean Square Residual 

49.91 (p=.477) 

50 

0.957 

0.897 

0.057 
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There are a number of altemative measures of goodness of fit of a model which can 

be produced usmg LISREL. The Goodness of Fh Index (GFI) is 0.957, the Adjusted 

Goodness of Fh Index (AGFI) is 0.897 and tiie Root Mean Square Residual (RMSR) 

is 0.057. Accordmg to the values put forward m the Uterature (Byrne, 1989; Joreskog, 

1989. Sarris and Stronkhorst, 1984) these also reflect a good fit of the data to the 

model, although some researchers would mterpret a difference as smaU as .06 m the 

GFI and AGFI to be an mdication of some Umitation in the model ( Vallerand, 1996, 

personal communication). 

5.3.6. Discussion of Stmctural Equation ModeUing Analysis. 

The results of this study showed that extrinsic reward dkectly and significantly 

mfluenced both perceived competence and intrinsic motivation on Occasion 2. It is 

significant that perceived competence influenced mtrinsic motivation only weakly 

when reward was provided. Extrinsic reward could dkectly influence both perceived 

competence and intrinsic motivation. That is, when reward is given for hnproving 

performance, subjects tend to change thek perception temporarily. They are 

encouraged to put in more effort and have a more positive attitude towards the task. 

Consequently, they tend to supercede the previous performance, which m tum 

mfluences mtrinsic motivation. While the thought of hnproving over previous 

performance tends to exche the subject. 

However, m the present study, while the effect of extrinsic reward stUl 

remained when the LISREL modelling combined Occasion 1 with Occasion 2 the 

causal path from perceived competence to intrinsic motivation was no longer 

significant. It seems that the strength of the paths between repeated measures of the 

same variable, such as performance (pi) to performance (pi), perceived competence 

(pel) to perceived competence (pel) and intrinisic motivation (hn2) to mtrinisic 

motivation (hn3), were so much stronger than the links between perceived 

competence and mtrinisic motivation, that the perceived competence and mtrinisic 
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motivation Unk only attained significance when those performance-performance, 

perceived competence-perceived competence and mtrinsic motivation-mtrinsic 

motivation Unks were not modeUed. 

The most hnportant part of the present study involved the effect of extrinsic 

reward on performance and how changes m performance affected perceived 

competence and mtrinsic motivation. Although, Deci (1975) and Deci and Ryan 

(1980) suggested that expUch feedback from perfonnance could mediate between 

reward and one's level of mtrinsic motivation, only Vallerand and Blais (1986) tested 

the effect of evaluation of performance by the performer on competence related affect 

and mtrinsic motivation. The present study is quhe different from the study done by 

VaUerand and Blais (1986) because they only studied the effect of performance 

without tangible reward whereas the present study focused on the effect of 

performance when subjects were given reward. The effect of performance was not 

found to be significant for either perceived competence or mtrinsic motivation. These 

resuhs suggest that subjects focused on the information given by the extrinsic reward 

rather than the mformation provided by actual performance. Thus, the reward dkectiy 

influenced perceived competence and mtrinsic motivation, as weU as performance, and 

performance did not appear to affect perceived competence or intrinsic motivation. 

When reward was withdrawn, after retesting perceived competence and 

mtrinsic motivation foUowmg the three weeks break, performance had a significant 

effect on both perceived competence (pc4) and intrinsic motivation (im5), accordmg 

to the partial model tested in Figure 5.12. This could be because subjects hnproved 

their skiU and had more experience which made the subjects feel more competent. 

This would, ki tum, mfluence both perceived competence and intrinsic motivation. 

This resuh is consistent with the study by Vallerand and Blais (1986), who found that 

the evaluation of performance has a significant influence on both perceived 
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competence and intrinsic motivation. This significant effect, however disappeared 

when the fiiU model was exammed in Figure 5.14. 

The overaU model suggests that the effect of performance on the first and 

second occasions significantly influenced foUowmg performance. Perceived 

competence and mtrmsic motivation also foUowed the same pattem. It is not clear 

why performance had no significant effect on either perceived competence or mtrinsic 

motivation. Perhaps the actual improvements in performance were not large enough 

to be saUent, whereas the reward was specifically given in a manner which gained 

attention. 

In general, LISREL provide a much more comprehensive way of testing the 

significance of the causal paths than the multiple regression methods considered 

previously. The LISREL model allows each path to be tested for significance and 

gives statistics that can be used to evaluate whether the model provides a good fit the 

data. AU paths are encompassed m one single (matrk) equation and this aUows a more 

unified approach to the statistical analysis. In this study, LISREL revealed how weU 

the proposed model fitted the data. The Goodness of Fh Index was 0.957 which 

means that the model was a good fit to the data. In addhion, the Adjusted Goodness 

of Fh Index, which takes mto account the degrees of freedom, was 0.897, only 

slightly reducing the goodness offit value. This value is however quite acceptable as 

h is close to 1.0 and a good fit. The Root Mean Square Residual is dkectly based on 

the residuals which mdicate the average difference between the factors m the observed 

model and the hypothesised covariance matrices. The value of RMSR becomes close 

to zero when mdicating a good fit of the model to the observed data. Sarris and 

Stronkhost (1981), however, stated that h is hard to identify how large the RMSR 

value should be to mdicate a bad fit of the model to the data. Also, Byrne (1989) 

suggested that the value of RMSR is usually not considered m determinmg whether 

the model is a good or bad fit. According to Byrne (1989), less than 0.05 for the 
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value of RMSR is acceptable, but h is not often reUed upon for decidmg the model fit 

because wrong models can also show values less than 0.05. The RMSR value of 

0.057 suggests that the model is not a good fit, although h does approach 0.05. Taken 

together the goodness of fit indices suggest that the model is a fakly good fit to the 

data. 

Further research is needed to investigate the effect of performance on 

perceived competence and intrinsic motivation in comparison with the effect of 

extrinsic reward. Cognitive Evaluation Theory (Deci 1975; Deci & Ryan 1980) orUy 

states that performance can mediate between perceived competence and mtrinsic 

motivation, and does not expand much on the issue. Vallerand and Blais (1986) did 

examine the role of performance, but not when reward was given. In views of the 

central position of performance in sport, more empkical evidence, achieved through 

field experiment is needed to clarify the role of performance m variation of perceived 

competence and intrinsic motivation. 

In summary, when the resuhs were analysed for each separate model, when 

reward was given, h had a considerable mfluence both on perceived competence and 

on mtrinsic motivation, and perceived competence also significantly boosted mtrinsic 

motivation, although to a lesser degree than the direct effect of extrinsic reward on 

the latter. When performance was mcluded m the relationship of reward, peceived 

competence and mtrinsic motivation, h was observed that hi the long term no 

significant change m the relationship appeared, except that performance significantly 

mfluenced perceived competence and intrinsic motivation when reward was removed. 

At that time, no significant change was observed m the mfluence of perceived 

competence on mtrinsic motivation. It is noteworthy that the relationship between 

performance, perceived competence and intrinsic motivation was changed significantly 

when the reward was withdrawn. The resuhs of the present study suggest that the 

monetary extrinsic reward presented in a performance-contmgent marmer was more 

salient to subjects than thek perception of thek own performance. 
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6.4.7 Overall Conclusion Regarding Experiment 1 

In the results of the ANOVA, Path and LISREL analyses the performance-

contmgent monetary reward had a significant and positive effect on performance, 

perceived competence and intrinsic motivation m the long term, and this effect was 

maintained untU the reward was removed. Performance-contingent reward is clearly 

related to subjects performance mastery of the task and thus could lead to more 

competence at the task, leading to increased mtrinsic motivation. Each variable, 

performance, perceived competence and mtrinsic motivation, showed a strong 

relationship with subsequent measures of the same variable. This was evident m aU 

three analyses. There did not seem to be any changes m performance, perceived 

competence and intrinsic motivation over the duration of the study due to sources 

extemal to the study. On the other hand, it was evident that extrinsic reward had a 

signifiacnt long term effect on each variable. This effect was contmued when 

monetary reward was removed. 

AU resuhs discussed above were observed m both the ANOVA and path 

analyses. However, the causal modeUmg gave a much more detmled examination of 

the sequence of causations involved and thus adds to the information obtamed from 

the experhnent. The path anlysis resuhs were obtamed both through multiple 

regression techniques and using LISREL. Although both analyses gave shnUar (and m 

many cases identical) resuhs, the LISREL analysis provided better assessment of the 

overaU fit of various models to the data. Analysis of partial models showed that when 

extrinsic reward was removed, then performance had a significant effect on perceived 

competence, as expected, but also on intrinsic motivation, which was not expected. 

This was not tested through muhiple regression anlysis but the resuhs would be 

expected to agree quaUtatively. This latter resuh was also found by VaUerand and 

Blais (1986). Clearly this resuh needs fiirther exploration and examination. As a tool, 

the LISREL analysis should be better suited to making appropriate changes m the 

model. Assessments of the overaU fit of the entke model was supplemented with 
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checks of partial models, agam usmg the LISREL methodology. The diagnostic 

statistics of the whole model, more fully discussed m 5.4.5, can be considered as 

acceptable. Nonetheless, there is reason for some concem m the scale of the 

differences between the GFI and the AGFI values. This caould lead to concem about 

the fliU model. This does depend on the level of sophistication of LISREL analysis. 

More recently, highly sophisticated modeUing research has produced very smaU 

differences. Thus, standards of acceptabUity are changing, in the present 

ckcumstances, it is reasonable to accept the model with caution. The overaU model is 

thus able to be interpreted with only with a degree of confidence. As mdicated, further 

research is needed to confirm the results obtained. 
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Chapter 6. The Effects Of Positive And Neutral Verbal Feedback On Intrinsic 

Motivation, Perceived Competence And Sport Performance 

6.1. Introduction 

From the previous study h is clear that the effect of a monetary reward on 

performance, perceived competence and intrinsic motivation m basketbaU free throw 

shooting was substantial. However, it is rare for school chUdren, students and sports 

performers, other than professionals, to be rewarded by monetary rewards. It is more 

common that verbal feedback is used by coaches and teachers to motivate both sport 

performers and students to improve sport performance. A positive verbal remforcement, 

such as praise or approval, is defined as any stimulus which increases the probabUity of 

occurtence of a desked response. A negative verbal reinforcement, such as punishment 

or reproval, is understood as any stress which removes or reduces the strength of a 

response (Martens, 1975). It foUows from the previous resuhs and comments that to 

examine how social reinforcements, such as verbal feedback, mfluence sport performance 

and motivation is important. 

The effect of extrinsic verbal feedback on performance has been widely studied. 

The resuhs of some of that research suggests that the effect of verbal positive feedback 

in comparison to either negative or no feedback did not significantly mfluence 

performance (Macy, 1973; Martens, 1970, 1972; McGauhan, 1983; Roberts & Martens, 

1975). In contrast, m number of studies positive feedback mcreased performance 

significantly m comparison to the negative and no feedback (Fitzshnmons, Lander, 

Thomas & Mar, 1990; HiU & Stevenson, 1975; Martens, Burwitz & NeweU, 1972; Nass 

& Pattern, 1977; Sohi, 1976). Closer scmtiny of these resuhs suggests that positive 

feedback mcreased performance when the task was shnple and almost fliUy controUed by 

the participants, e.g., marble dropping, (Martens, 1975). Resuhs also suggest that 

complex tasks e.g., balancing on a stabUometer (Martens, 1975), which are more difficult 

to learn, were not influenced by positive feedback, at least iiutiaUy. SkiU in performing 
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such a task is dependent more on knowledge of resuhs or visual and kinaesthetic 

information. 

The tasks used in the studies above were mainly motor tasks which are typically 

different from most sport activity. In sport, RushaU and Pettinger (1969) found 

swimming performance was mcreased significantly by positive feedback. VaUerand 

(1987) suggested that verbal feedback presented frequently may lead to a greater 

mcrease m subjects' level of arousal than does a moderate level of verbal feedback. 

Verbal feedback presented at a high frequency can cause subjects to get used to its 

presentation and this can also lead to decreased arousal. Giving positive feedback 

frequently might also mean giving h at thnes when performance does not wartant a 

positive comment, thus leadmg recipients to doubt the veracity of the feedback. Thus, 

both high and low levels of arousal are Ukely to decrease performance. In other words, 

poshive feedback should be used only moderately and appropriately m order to improve 

performance. For teachers and coaches mterested m hnproving performance, the 

appUcation of these findings could be very beneficial, but thek appUcation is stUl 

equivocal and further research is wartanted. 

Research mvestigatmg the effect of verbal feedback on perceived competence and 

mtrinsic motivation has tended to give support to the Cognitive Evaluation Theory 

(Deci, 1975; Deci & Ryan, 1980, 1985), which suggests that positive feedback facUitates 

mtrinsic motivation, whereas negative feedback decreases mtrinsic motivation. Research 

by VaUerand (1983), Vallerand & Reid (1983, 1988), and Whitehead & Corbm (1991) 

found that poshive feedback mcreased perceived competence and mtrinsic motivation. 

In addition, each of these studies, used path analysis, to show that the effect of positive 

feedback on the level of mtrinsic motivation was more strongly reflected m the paths 

from feedback to perceived competence and then from perceived competence to intrinsic 

motivation than by the path from feedback hself to mtrinsic motivation. This supported 
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the claim that perceived competence is a mediating variable between feedback and 

hitrinsic motivation. 

The relationship between feedback and performance, perceived competence and 

hitrinsic motivation may be more complex. When participants view positive feedback as a 

reflection of thek competence, mtrmsic motivation is mcreased, according to the 

previous work. Previous research has largely ignored the effect of knowledge of 

performance and knowledge of result arising from performance as feedback factor 

themselves. It can be hypothesised that hnproved performance might act as a dkect 

source of positive feedback which m tum enhances perceived competence. Higher 

perceived competence, then should enhance mtrinsic motivation. Research is needed to 

test these predictions. 

Research has also investigated the effect of feedback on performance, perceived 

competence and mtrinsic motivation m different age groups. Considering that chUdren 

and adolescents apparently use different cognitive-developmental processes, researchers 

have expected that the younger and older adolescents' performance and motivation could 

be differentially mfluenced by extemal factors such as reward and social remforcement. 

Thus, h is necessary to take note of how age-related differences m performance are 

related to motivation using verbal social reinforcement. 

Studies of coUege students with respect to the effect of verbal feedback on 

performance, competence and intrinsic motivation (Vallerand, 1983, 1987; VaUerand & 

Reid, 1984, 1988) found that poshive feedback mcreased performance, perceived 

competence and mtrinsic motivation m sports. In addhion. Martens, Burwitz & NeweU 

(1972) found that positive feedback mcreased performance of motor tasks (rotary 

pursuit), while Fitzsinunons, Landers, Thomas & Mars (1990) found the same resuh m 

connection with weight-lifting. The above results were similar to those of GiU & 

Martens (1975), Shoi (1976), and Wankel (1975). RushaU and Pettmger (1969) found 
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that the swimming performance of participants 13 years and older were relatively more 

affected by social verbal remforcement than by tangible reward. Whitehead and Corbm 

(1991) also found that participants aged 12 to 13 years mcreased in perceived 

competence and mtrinsic motivation when provided with poshive feedback about the 

physical activity under test (lUinois Agility Run). 

The results of previous studies mdicate that positive feedback tends to mcrease 

performance, perceived competence and intrinsic motivation regardless of age. However, 

the same studies show that intrinsic motivation of older groups is more influenced by 

thek own perceived competence than by social reinforcements. On the other hand, 

younger groups rely much more on extemal positive feedback to evaluate the level of 

thek performance. Martens (1975) noted that the performance of younger chUdren was 

more affected by social reinforcement m motor tasks than h was for older chUdren. 

A review of previous studies on the effect of positive feedback on performance, 

perceived competence and mtrinsic motivation of males and females indicates mked 

resuhs. Changes in social role seem to affect one's response to positive feedback. Early 

research (e.g., Deci, 1972; Deci, Casio & KmseU, 1975) found that male coUege students 

become more highly motivated by positive feedback, whereas it was just the opposite 

with the female participants. Deci, et al. (1975) proposed that the difference was due to 

the perception of thek social roles by the two genders. More recently, however. Blank, 

Reis, and Jackson (1984), found both males and females were positively mfluenced by 

positive feedback. They argued that due to changes m social perception, mfluenced by 

the feminist movement, the gender difference no longer existed, that is, both genders 

were equaUy encouraged by poshive feedback because they were both achievement-

oriented. It should be noted that the nature of the participants is also Ukely to mfluence 

thek mterpretation of positive verbal feedback, e.g., VaUerand and Reid (1988) had the 

same findings m the realm of sports that Harackiewicz (1979) and Blank, et al, (1984) 

found m the realm of puzzle-solving. This is likely to be due to the fact that m sport 
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males and females are equally achievement-oriented, hence, they are both encouraged by 

positive feedback, which heightens thek motivation and performance. 

Another issue for this study was to consider the long term effect of feedback on 

performance and intrinsic motivation. Further, the effect of removing reward was 

examined again. Due to concem for the hnmediate effect of verbal feedback on 

performance and motivation, coaches and teachers are mcUned to overlook the long term 

effect of reward. Common sense proves that the ultimate or longterm result of verbal 

feedback is what counts m athletics. If motivation, therefore, could be attamed without 

dependence on reward, then athletes need to be tramed not to depend on reward for thek 

performance. WhUe reward may be used initially to motivate athletes, skiUs and 

motivation should be developed ultimately apart from reward. However, if this approach 

proves to be too difficuh with some athletes, then some variation on the degree of 

reward may be utiUsed. 

Little research has been done on the effect of verbal feedback on sport 

performance and mtrinsic motivation. Existmg studies (VaUerand, 1983, 1987; VaUerand 

& Reid 1984, 1988; Whitehead & Corbin, 1991) have been reviewed earUer m the 

Uterature chapter. They seem to focus only on the hnmediate effect of verbal feedback 

on mtrinsic motivation. Whitehead and Corbm (1991) measured mtrinsic motivation 

right after reward was provided without considering the mitial level of mtrinsic 

motivation m the pertest, whereas Vallerand and Reid (1984) tested the effect of verbal 

feedback three weeks after the pretest, choosing participants with moderate level of 

hitrinsic motivation. However, their findings on the longterm effect of reward were 

madequate because the measurement were taken immediately after the verbal feedback. 

Vallerand and Reid (1988), foUowed the same procedure m another experhnent. From 

both studies, they found that positive verbal feedback mcreases intrinsic motivation. 

None of studies measured the level of performance mdependently; which if done, may 
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have had some influence on mtrinsic motivation. This oversight may justify the definition 

of long term and removal of reward effects. 

The first study of this present thesis revealed that monetary reward had a positive 

effect on long term performance, perceived competence and mtrinsic motivation, and 

that effect was maintained even after the removal of reward. 

To summarise previous studies, they tend to focus mainly on non-sport areas, 

such as puzzle solving and laboratory motor performance. Therefore, it is necessary to 

examine the effect of verbal feedback on mtrinsic motivation m sport for different 

genders and ages because sport can be attractive for aU regardless of gender or age. 

The aim of Experiment Two was to compare the effect of positive verbal feedback and 

neutral verbal feedback on performance, perceived competence and intrinsic motivation. 

Age, gender, the long term effect of verbal feedback and the effect of removing reward 

were also examined. 

6.2 Hypotheses 

Specifically, the effects of positive feedback and neutral feedback on 

performance, perceived competence and intrinsic motivation in the immediate and longer 

term are exammed on Year 10 and Year 7 male and female adolescents m order to test 

the foUowing hypotheses, which are stated m the altemative form to indicate the nature 

of hypothesised differences which were predicted. AU hypotheses were tested at the 0.05 

significant level. 

6.2.1. Performance 

6.2.1.1. Main Effects. 

Age: Performance of Year 10 students is significantly superior to Year 7 students. 

Sex: Performance of males is significantly superior to that of females. 
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Treatment: Performance of the Positive Feedback group is significantly superior to 

performance of the Neutral Feedback group 

Thne: There is a significant mcrease m performance from Occasion 1 to 2. 

6.2.1.2. Interaction effects. 

Performance of the Positive Feedback group improves significantly more between 

Occasion 1 and 2 than that of the Neutral feedback group. 

6.2.2. Perceived Competence 

6.2.2.1. Main Effects. 

Sex: Perceived Competence of Males is significantly higher than that of Females. 

Treatment: Perceived Competence of the Poshive Feedback group is significantly 

superior to the Neutral Feedback group. 

Thne: There is a significant increase in perceived competence from Occasion 1 

to 2. 

6.2.1.2. Interaction Effects. 

Perceived Competence of the Poshive Feedback group hnproves significantly 

more between Occasion 1 and 2 than that of the Neutral Feedback group. 

6.2.3. Intrinsic Motivation 

6.2.3.1. Main Effects. 

Age: Intrinsic Motivation of Year 7 students is significantly higher than that of 

Year 10 students.. Sex: Intrinsic Motivation of Males is significantly higher than that of 

Females. 

Treatment: Intrinsic motivation of the Poshive Feedback group is significantly 

superior to that of the Neutral Feedback group. 

Thne: There is a significant mcrease m mtrinsic motivation from Occasion 1 to 2. 
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6.3.2.2. Interaction Effects. 

Intrinsic motivation of the Positive Feedback Group hnproves significantly more 

between Occasion 1 and 2 than that of the Neutral Feedback group. 

6.3. Method 

6.3.1. Participants 

A total of 246 students from a Melboume westem suburb secondary school, 

consisting mostly of chUdren with middle class socio-economic backgrounds, were tested 

m the initial phase of this study for basketbaU shootmg performance and intrinsic 

motivation, as m Experiment 1. Students, who showed at least a moderate level of 

motivation (M=46) m basketbaU free throw shootmg were selected as participants. A 

final sample of 176 students was selected, but only 159 students participated on aU three 

occasions because of a variety reasons, including school study commitments, absence or 

Ul-health. The final sample, thus, consisted of 159 students. For each of the four age-

sex combmations, students were randomly allocated into poshive and neutral feedback 

conditions. The age, gender and treatment distributions of these participants are 

displayed m Table 6.1. 

Table 6.1. Sample by Age. Sex and Experimental Condition (N= 159) 

Grade Sample Positive group Neutral Group 

Male Female Male Female Male Female 

Year 7. 

YearlO 

39 

39 

40 

41 

20 20 

20 21 

19 20 

19 20. 
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6.3.2. Research Design 

A 2 x 2 x 2 x 3 repeated measures factorial design was used with three between 

groups factors, age, sex and treatment, and one repeated measure, occasion of testing. 

The between groups factors had two levels each, which were Year 10, Year 7 for age, 

Male and Female for sex and for treatment they were Positive Feedback and Neutral 

Feedback. The withm groups factor, occasion, had three levels as basketbaU 

performance, perceived competence and intrinsic motivation were each measured, once 

on each of three occasions. The fkst and second occasion were separated by four days 

and the second and thkd occasion were separated by two weeks for each participant. 

It should be noted that this experimental design is different from that used m 

Experhnent 1 in a number of ways. Because h was found m Experiment 1 that no 

significant changes occurted in intrinsic motivation between testing on Occasion 1 and 

testing at the start of Occasion 2, two weeks later, or between testmg at the end of 

Occasion 2 and the start of Occasion 3, three weeks later, h was considered to be 

unnecessary to mclude testmg at the start of Occasion 2 and 3 for Experiment 2. 

ShnUarly, analysis m Experiment 1 mdicated no significant change m perceived 

competence between the end of Occasion 2 and the start of Occasion 3, so testmg of 

perceived competence before performance on Occasion 2 and 3 was omitted. In order to 

test for treatment effects on perceived competence and hs mediating effect on mtrmsic 

motivation, perceived competence was addhionally measured after performance and 

before mtrinsic motivation on Occasion 1. This also produced a conceptuaUy shnpler 

model, which was the same on each occasion, while aU mmn effects, mteractions and 

relationships of mterest could stUl be examined. The longer term effect of extrinsic 

reward on perceived competence and mtrinsic motivation before further performance 

was, thus, not examined directly in this design. Rather, h was mferted by testmg 

perceived competence and mtrinsic motivation after performance without reward on 

Occasion 3. The causal path analysis was of particular value here. 
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6.3.3. Measurement. 

6.3.3.1. BasketbaU performance. 

Basketball performance was measured exactly as in Experiment 1. See section 
for a 

detaUed description of the procedure and scoring method employed. 

6.3.3.2. Perceived competence. 

Perceived competence scale was measured exactly as in Experiment 1. See 

section for a detailed description of the procedure and scoring method employed. 

6.3.3.3. Intrinsic motivation. 

Intrinsic motivation scale was measured exactly as in Experiment 1. See section 

for a detaUed description of the procedure and scoring method employed. 

6.3.3.4. Procedure. 

After receiving permission from the school to conduct the research, students in 

the relevant classes were told the purpose of the study and the procedure they would 

carry out. They were then asked to participate if they wished. Those that agreed to take 

part signed an informed consent form. This study was conducted in three stages over a 

period of two weeks as was the previous study. 

Occasion 1: The mitial stage was designed to select those with moderate mtrinsic 

motivation m regard to basketbaU performance. Participants entered the school gym 

mdividuaUy and were given mstmctions about how to shoot the basketbaU and scoring 

baskets, but not the points scormg method. Practice and test shootmg procedures were 

exactly the same as they were m the previous study: four practice shots, foUowed by 

twenty shots. Participants were then asked to fiU m the smgle hem Perceived 

Competence Scale and the eleven item modified Intrinsic Motivation Inventory. Between 

this stage and Occasion 2, aU those scoring at least moderately on the IMI (46 or 
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greater) were invited to retum four days later. Those who retumed were randomly 

assigned to Positive and Neutral feedback conditions by age and sex. 

Occasion 2: Procedures m this stage were simUar m aU respects to procedures on 

Occasion 1, except that Positive and Neutral Feedback were presented. Positive 

Feedback consisted of mformation about performance plus verbal rewards m the 

foUowmg form: "Your score m the last session was xx baskets. You are the best out of 

the nuipber of students tested in the last session." The neutral feedback consisted of 

mforming participants of the exact score they achieved "Your score m the last session 

was XX baskets." After the basketball performance test, students agam fiUed m the 

Perceived Competence Scale foUowed by the Intrinsic Motivation Inventory. Participants 

were not told thek scores on the previous occasion, so they had no feedback. 

Occasion 3 : Two weeks later students were again tested for basketbaU shootmg 

with no verbal reward offered or given. They then completed the Perceived Competence 

Scale and the Intrinsic Motivation Inventory. Participants were debriefed and thanked 

for thek participation. 

6.4. Resuhs 

Resuhs were analysed usmg Multivariate Analysis of Variance (MANOVA) with 

three between groups factors, age, sex and treatment and one within participant factor, 

occasion. The dependent variables were performance, perceived competence and 

mtrinsic motivation. As this analysis was significant for each dependent variable 

(p<0.05). Univariate Analysis of Variance (ANOVA) was executed for each dependent 

variable. Scheffe's foUow up post hoc test was conducted to identify the specific location 

of significant differences. AU the analyses were performed usmg the SAS statistical 

package. 
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6.4.1. Performance 

The means and standard deviations for performance of all groups on aU occasions 

are presented in Table 6.2. 

Table 6.2. 

Means and Standard Deviations by Sex. Age. Treatment and Occasion for Basketball 

Free 

Throw Shooting Performance (N=159) 

Group 

Males Year 7 

Poshive 

Neutral 

Males Year 10 

Poshive 

Neutral 

Female Year 7 

Positive 

Neutral 

Female Year 10 

Positive 

Neutral 

Size 

20 

19 

20 

19 

20 

20 

21 

20 

Occasion 1 

Mean 

51.55 

52.37 

55.65 

55.58 

49.00 

49.01 

50.95 

50.55 

SD 

8.49 

8.85 

9.74 

8.70 

9.70 

10.96 

8.43 

10.98 

Occasion 2 

Mean 

56.60 

53.75 

59.60 

55.63 

52.67 

50.45 

53.15 

51.60 

SD 

10.42 

8.39 

10.39 

8.40 

9.59 

10.68 

8.25 

11.36 

Occasion 3 

Mean 

59.60 

56.00 

62.55 

58.78 

55.25 

51.20 

54.90 

51.90 

SD 

11.6 

9.70 

10.5 

8.95 

9.56 

10.6 

8.48 

11.4 

The performance of the Poshive Feedback Group mcreased substantially from 

Occasion 1 to Occasion 2 when poshive feedback was given before Occasion 2 

performance. There was a further noteworthy increase from Occasion 2 to Occasion 3. 

The performance of the Neutral Feedback Group did not change markedly between 
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Occasion 1 and 2. There was an mcrease for this group from Occasion 2 to Occasion 3, 

but h was not as large as that for the Positive Feedback Group: The mean performance 

for the Positive Feedback Group of Year 7 and Year 10 Males hnproved more than those 

of Year 7 and Year 10 Females.. 

Table 6.3 

Mean Performance for Males and Females (N=159). 

Gender N Mean SD 

Male 78 56.55 8.34 

Female 81 51.62 10.05 

The means of Year 7 Females m the Positive Feedback Group hnproved 

markedly more across thne compared to those of the Year 10 Females m the Positive 

Feedback Group, speciaUy from Occasion 2 to Occasion 3. Standard deviations of 

performance generally mcreased over occasions, particularly for males, perhaps 

suggesting that those with more ability m sporting activities hnproved at a greater rate 

than the other students and this was more evident for Males. Based on the observable 

pattems m Table 6.2, fiirther examination of main efferts and mteractions was 

conducted. 

Table 6.3 presents the means for both sexes mdicatmg that mean performance for 

Males was superior to that for Females. The Univariate Analysis of Variance revealed 

that there was a highly significant main effect for sex ®1,151) = 9.87, e<0.002). Table 

6.2 mdicates that males scored higher from the start and maintamed thek performance 

advantage across aU three occasions. This could be due to several factors mcludmg 
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greater mterest of males m Basketball, greater physical strength and height of males or 

more experience and practice of the basketball shootmg skUl by Males 

Table 6.4 shows that the mean performance for aU groups improved more 

between Occasion 1 and 2 than between Occasion 2 and 3. Univariate Analysis of 

Variance confirmed that there was a highly significant mam effect for thne (F_ (2,150) = 

121.5080,^<0.0001). A Scheffe's post hoc test revealed a significant difference between 

Occasion 1 and 2 (2<0.05) and between Occasion 2 and 3 (p<0.05). 

Table 6.4. 

Mean Performance Over All Occasions for the Sample (N=159) 

Occasion 

Mean 51.83 54.30 56.27 

Table 6.5 shows mean performance for both Positive Feedback and Neutral 

Feedback Groups across aU occasions. The main effect for treatment did not reach 

significance (p=0.05). There were a number of significant interaction effects. Univariate 

Analysis of Variance revealed a highly significant interaction effect of treatment by 

occasion (F(2,150)=21.30, p<0.05) A post hoc comparison using Scheffe's test (p<0.05) 

mdicated significant mcreases m mean performance between Occasion 1 and 2, and 

Occasion 2 and 3 for both the Positive Feedback and Neutral Feedback Group, although 

the mcreases between Occasion 2 and 3 were smaller than the mcrease between 

Occasion 1 and 2. Usmg a Scheffe's post hoc test (p<0.05), the mcrease between 

Occasion 1 and 2 for the Positive Feedback Group was greater than the cortespondmg 
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mcreases between occasion 2 and 3. ShnUarly, the increase between Occasion 2 and 3 

for the Positive Feedback Group was greater than the cortespondmg mcreases for the 

Neutral Feedback Group. 

Table 6.5. 

Mean Performance Score For Positive Feedback And Neutral Feedback Groups (N = 
159} 

Group 

Positive 

Neutral 

Size 

81 

78 

Occasion 1 

Mean 

51.79 

51.88 

SD 

9.09 

9.87 

Occasion 2 

Mean 

55.51 

53.11 

SD 

9.71 

9.71 

Occasion 3 

Mean 

58.08 

54.47 

SD 

10.07 

10.18 

As shown in Figure 6.1, the mean performance for the positive feedback group 

had a greater mcrease between Occasion 1 and 2 than that of the Neutral Feedback 

group. After this period there is no difference between the two groups. 

Figure 6.1 

Figure 6.1: Mean performance difference for positive feedback and neutral feedback 
group on occasions 1-3. 
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Table 6.6 presents mean performance scores comparing both sexes over aU 

occasions. The mean performance for Males hnproved more between Occasion 1 and 2 

than that of Females. Male performance also hnproved more between Occasion 2 and 3, 

compared to female performance. A Univariate Analysis of Variance confirmed a highly 

significant mteraction effect of thne by sex ^(2,150) = 7.80, 2<0.0001). Scheffe's post 

hoc test mdicated a significant difference (£<0.05) m the performance of Males between 

Occasion 1 and 2 and Occasion 2 and 3. The mean difference for Females was also 

significant (e<0.05) between Occasion 1 and 2 and Occasion 2 and 3. Scheffe post hoc 

tests (2<0.05) showed, however, that the difference between Occasion 1 and 2 for Males 

was significantly larger than the difference between Occasion 1 and 2 for Females, and 

the difference between Occasion 2 and 3 for Male was significantly larger than the 

Occasion 2 and 3 difference for Females. 

Table 6.6 

Mean Performance Score bv Sex and Occasion 1. 2 and 3 (N = 159) 

Group 

Males 

Females 

Size 

78 

81 

Occasion 1 

Mean 

53.79 

49.88 

SD 

8.94 

9.99 

Occasion 2 

Mean 

56.64 

51.97 

SD 

9.4 

9.97 

Occasion 3 

Mean SD 

59.23 10.22 

53.31 10.03 

The overaU resuhs for performance revealed that sex was a significant factor (F 

(1,151) = 9.87, e<00020), confirming that Males outperformed Females. Hence, 

hypothesis 1.1.2 that Male performance would be superior to that of Females has been 

confirmed. Occasion was also found to be significant (F(2,302) = 121.5080, e<0.0001), 

mdicating that hnprovements m performance between Occasion 1 and Occasion 2, and 

between Occasion 2 and 3 were substantial. This suggests that performance was affected 

by a practice effect as weU as by feedback. Age was not found to be significant which is 

contrary to the findmgs of Experiment 1. These findings may refiect differences m 
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Students' background and social location. The hypothesis that Year 10 students, that is, 

older students, outperform younger students was not supported, however, the mean of 

the Year 10 participants was higher than that of thek Year 7 counterparts. 

There were two highly significant interaction effects, treatment by occasion 

(F(2,302) = 34.28, p<0.0001) and sex by occasion ^(2.302) = 9.97, p<0.0003) hence, 

hypothesis 1.2.1 that performance of the Positive Feedback Group hnproves significantly 

more between Occasion 1 and 2 compared to the Neutral Feedback Group was accepted. 

The interaction effect of sex by occasion indicated that male performance improved 

significantly more across all occasions than female performance. 

6.4.2. Perceived competence 

Table 6.7 shows the post performance means and standard deviations for 

perceived competence over the three occasions, for the two treatment groups, the two 

ages and the two sexes. The mean of perceived competence of the Positive Feedback 

Group improved more between Occasion 1 and 2 compared to that of the Neutral 

Feedback Group. The largest improvement for any single group and occasion occurted 

between Occasion 2 and 3 m the Year 7 Female Poshive Feedback Group. Year 10 

Males Poshive Feedback Group hnproved most between Occasion 1 and 2. Standard 

deviations showed a trend for reduction across occasions, suggesting that with 

experience within group homogeneity mcreased. In other respects the standard 

deviations do not reveal noteworthy pattems. In future tables m this section, only means 

are presented to depict trends. 

The mean of perceived competence mcreased graduaUy over aU occasions. The 

mean of Females the Year 10 Neutral Feedback Group seemed to hnprove only sUghtly 

between Occasion 2 and 3. The mean difference of perceived competence between 

Occasions 1 and 2 was greater than the cortesponding mean between Occasion 2 and 3 

m aU groups, except Females m Year 10 m the Neutral Feedback Group. The mean of 
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perceived competence for Positive Feedback Group mcreased more than that of the 

Neutral Feedback Group. The mean for Males Year 7, Males Year 10 and Females Year 

7 m the Positive Feedback Group hnproved most between Occasion 1 and 2. The mean 

of perceived competence between Occasion 2 and 3 improved most for Males m Year 10 

m the Poshive Feedback Group. Resuhs suggest that information feedback might have 

had some effect on perceived competence, whUe motivational feedback had a 

supplementary influence. Information feedback refers to the extent to which the feedback 

given provides mformation about how to adjust task performance to hnprove the 

outcome. This might include guidance such as "throw higher" or "more length". 

Motivational feedback refers to the extent to which the feedback encourages the 

performer to try agam or to make greater efforts, this might mvolve conmients Uke 

"great shot" or "good effort, same again". In the present context, h could be that 

positive feedback provided information that the standard of performance was high, thus 

enhancing perceived competence, while the knowledge that one had performed weU 

motivated the person to make mcreased effort next thne. The mean of perceived 

competence was more mfluenced by poshive feedback than by the monetary reward m 

Experiment 1, suggesting that of perceived competence is particularly affected by 

mformation dkectly referring to capabUity at the task. 

A four-way Univariate ANOVA (2x2x2x3) was used to test for mam effects and 

mteractions with three between participant factors, sex, age and treatment, each with two 

levels, and one within participant factor, occasion of measurement of perceived 

competence with three levels. 

Table 6.8 shows mean perceived competence for Males and Females for basketbaU free 

throw shooting over aU occasions. The mean for Males was higher than that for Females. 

ANOVA mdicated that there was a significant mam effect for sex (F(l, 151) = 4.60, 

E<0.0336), whereby males reported significantly higher perceived competence values 

than those of females m basketbaU free throw shootmg throughout the study. 
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Table 6.7. 

Means And Standard Deviations Bv Sex. Age. Treatment And Occasion For Perceived 

Competence For Basketball Free Throw Shooting (N = 159) 

Group 

Males Year 7 

Positive 

Neutral 

Males Year 10 

Poshive 

Neutral 

Female Year 7 

Poshive 

:Neutral 

Female Year 10 

Positive 

Neutral 

Overall Mean 

Size 

20 

19 

20 

19 

20 

20 

21 

20 

159 

Occasion 1 

Mean 

4.65 

4.74 

4.50 

4.74 

4.55 

4.25 

4.24 

4.60 

4.54 

SD 

1.14 

1.05 

1.43 

1.28 

1.10 

1.52 

1.34 

1.23 

Occasion 2 

Mean 

5.50 

5.16 

5.35 

5.16 

5.40 

4.70 

4.95 

4.85 

5.13 

SD 

1.10 

1.01 

0.99 

1.01 

0.96 

1.26 

1.20 

1.09 

Occasion 3 

Mean 

5.95 

5.63 

6.10 

5.47 

6.00 

4.90 

5.52 

4.75 

5.54 

SD 

0.94 

1.07 

0.85 

0.90 

0.86 

1.07 

0.93 

1.37 

Table 6.9 shows that the mean for perceived competence for the Poshive 

Feedback Group was higher than that of the Neutral Feedback Group. The resuhs of the 

Univariate Analysis of Variance approached significance for treatment (F(l,151) = 3.65, 

E<0.0579). 

Table 6.8. 
Mean Perceived Competence For Males and Females (N=159) 

Sex Size Mean 

Male 

Female 

78 

81 

5.25 

4.43 
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Table 6.10 shows that perceived competence means improved over time. Univariate 

Analysis of Variance revealed that there was a highly significant mam effect for time 

(F(2,150) = 137.58, £<0.0001). A Scheffe's post hoc test (e<0.05) revealed tiiat 

perceived competence mcreased significantly from Occasion 1 to 2 and Occasion 2 and 

3. 

Table 6.11 shows that the mean of the Positive Feedback Group was enhanced 

between Occasion 1 and 2 as compared to the Neutral Feedback Group. The mean of 

perceived competence for poshive feedback was enhanced between Occasion 1 and 2 by 

0.81 scale points, in comparison to the Neutral Feedback Group, which mcreased only 

0.38 scale points between Occasion 1 and 2. Furthermore, between Occasion 2 and 3 the 

mean of perceived competence for the Poshive Feedback Group mcreased 0.59 scale 

points compared to 0.23 for the Neutral Feedback Group. 

Table 6.9 

Mean Perceived Competence for Positive Feedback Group and Neutral Feedback Group 

(N=159) 

Group Mean 

Positive (81) 5.23 

Neutral (78) 4.91 

A Univariance of Analysis of Variance revealed that there was a highly significant 

mteraction effect for treatment by occasion (F(2.302)=21.48, e<0.0001). Scheffe's post 

hoc test revealed a significant difference between Occasion 1 and 2 and between 

Occasion 2 and 3 for the Poshive Feedback Group. 
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Table 6.10. 

Means Perceived Competence For Three Occasions (N=159) 

Occasion 

Mean 4M 5A3 5̂ 54 

The difference between Occasion 1 and 2 in the Neutral Feedback Group was 

also significant but it was not significant between Occasion 2 and 3. Scheffe post hoc 

tests revealed that the difference between Occasion 1 and 2 for the Positive Feedback 

Group (0.81) was significantly greater than the cortespondmg difference for the Neutral 

Feedback Group (0.38), and similarly, that the difference between Occasion 2 and 3 for 

the Positive 
Table 6.11 

Mean Perceived Competence For Occasion By Treatment (N=159) 

Occasion 1 2 3 

Poshive (81) 4.49 5.30 5.89 

Neutral (78) 4.58 4.96 5.19 

Feedback Group (0.59) was significantly greater than the cortespondmg difference for 

the Neutral Feedback Group (0.23). 

Fig 6.2 represents two way mteraction between treatment and occasion. The 

graph shows clearly that for the Positive Feedback Group the mean mcreased 

significantly more for perceived competence, whereas for the Neutral Feedback Group 

the mean of perceived competence mcreased, but only slightly. 
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Fig 6.2 

6.2 

Figure 6.2: Mean perceived competence between poshive and neutral feedback groups 
for occasions 1, 2 and 3. 

To summarise the results for perceived competence, only two significant mam 

effects emerged. Sex was found to be a significant factor in perceived competence 

(F(l,151) = 4.60, i2<0.036), mdicatmg that perceived competence of Males was 

significantly higher than that of Females. There was highly significant interaction effect 

of treatment by occasion ®2.302)=21.48, p<0.0001). Therefore, hypothesis 2.1.2 that 

perceived competence in Males is superior to Females was supported. Previous research 

supports this finding. The treatment did not quhe reach significance (F(2,302)=21.48, 

E<0.057) reflecting that perceived competence m the Positive feedback Group was 

marginally higher than that of the Neutral Feedback Group. 

The hypothesis that perceived competence of the Positive Feedback Group 

would be significantly superior to that of the Neutral Feedback Group was thus not 

supported strongly. Occasion was found to have a significant mam effect ^(2,150) = 

137.38, £<0.0001), indicatmg that perceived competence hnproved from Occasion 1 to 2 

and Occasion 2 to 3. Age was not found to be significant for perceived competence. 
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Hence, hypothesis 2.1.1, that perceived competence m Year 7 students would be 

significantly superior to that of Year 10 students was not supported. 

The mteraction of treatment by occasion was highly significant (F(2.302) = 

21.48, 2<0.0001), mdicating that the perceived competence scores across aU occasions 

were different for the Positive Feedback and Neutral Feedback Groups. In the Neutral 

Feedback Group the difference for perceived competence was only significant for 

Occasion 1 to 2. Therefore, hypothesis 2.2.1 that perceived competence of the Positive 

Feedback Group improves more between Occasion 1 and 2 as compared to that of the 

Neutral Feedback Group was supported. Positive feedback consists of informational and 

motivational feedback, whereas neutral feedback only involves informational feedback. It 

appears that both mformational and motivational feedback can affect perceived 

competence. 

6.4.3. Intrinsic motivation 

A four way repeated measures Univariate Analysis of Variance (2x2x2x3) was 

executed for mtrinsic motivation with three between group factors, sex, age and 

treatment, each with two levels, and one within participants factor, occasion, with three 

levels. The IMI was administered on three occasions, after Occasion 1 performance, 

foUowing performance on Occasion 2 and lastly after performance on Occasion 3. 

The means and standard deviations for intrmsic motivation (IMI) scores are 

presented m Table 6.12 for all groups and all occasions. IMI scores hnproved for the 

Poshive Feedback Group over aU occasions compared to the Neutral Feedback Group. It 

was especially noticeable that the IMI mean hnproved most between Occasion 1 and 2 

for the Positive Feedback Group. The mean of mtrinsic motivation mcreased for aU 

groups across occasions, except for Females in Year 10 m the Neutral Feedback Group, 

whose mtrinsic motivation decreased from Occasion 2 to 3. The level of increase m 

hitrinsic motivation m this experiment appears to be relatively smaU compared to the 
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effect on mtrinsic motivation m the first experiment. However, the mean of mtrinsic 

motivation at the start of for this study appears to be sUghtly higher than that m the first 

experiment. In aU comparisons, the Positive Feedback Group change was larger than the 

comparative Neutral feedback group change. In each age and gender block, the highest 

mcrease was for the Positive Feedback Group between Occasion 1 and 2. It is mterestmg 

that both the mean mtrinsic motivation and perceived competence for Female m Year 10 

decreased from Occasion 2 to 3. Results suggest that there was only a smaU effect of 

mformation feedback on mtrinsic motivation, but that the effect of motivational feedback 

was greater m this study. 

Table 6.13 shows that mean IMI scores between Occasion 1 and 2 hnproved more than 

IMI scores between Occasion 2 and 3. 

Univariate Analysis of Variance revealed that there was a highly significant mam effect 

for occasions (F(2,302) = 103.81, e<0.0001). A Scheffe's post hoc test mdicated that 

there was a significant difference (p<0.05) between Occasion 1 and 2, and between 

Occasion 2 and 3.Table 6.13. 

Mean for Intrinsic Motivation Over All Occasions (N=159) 

Occasion 1 2 3. 

Mean 54.07 55.68 56.61. 

S.D 6.60 6.83 6.96 
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Table 6.12. 

Means and Standard Deviations by Gender. Age. Treatment and Occasion for 

Intrinsic Motivation for Basketball Free Throw Shooting (N = 159) 

Group Size Occasion 

, • 

Males year 7 

Positive 20 

Neutral 19 

Males year 10 

Poshive 20 

Neutral 20 

Females year 7 

Positive 20 

Neutral 19 

Females year 10 

Positive 21 

Neutral 20 

OveraU 
Mean 159 

Occasion 1 

Mean SD 

55.55 8.16 

55.32 4.64 

54.40 5.88 

55.00 6.22 

55.35 7.43 

54.85 7.69 

51.52 5.69 

50.55 7.27 

54.07 6.60 

Occasion 2 

Mean SD 

59.00 8.50 

55.74 4.56 

57.20 6.72 

55.79 5.85 

57.60 7.76 

55.75 8.34 

53.29 5.27 

51.10 7.62 

55.68 6.83 

Occasion 3 

Mean SD 

60.90 8.75 

56.63 4.63 

58.60 7.23 

56.42 5.32 

59.34 8.44 

56.35 8.25 

54.19 5.74 

50.45 7.29 

56.61 6.96. 
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Table 6.14 shows that mean IMI for Year 7 was superior to that for Year 10. 

Univariate Analysis of Variance revealed that there was a significant mam effect for age 

(F(l,151) = 6.81, B<0.01). This resuh may reflect greater novelty value for younger 

students who had less experience m basketbaU shooting. 

Table 6.14 

Mean Intrinsic Motivation for Year 10 and Year 7 Groups rN=l 59) 

Year N Mean. 

Year 10 80 53.5 

Year 7 79 56.9 

Table 6.15 shows that means of both age groups were more enhanced between 

Occasion 1 and 2 compared to those between Occasion 2 and 3. Univariate Analysis of 

Variance revealed a significant mteraction effect of occasion by age (F(2,302) = 4.12, 

P<0.0234). 

Table 6.15. 

Mean Intrinsic Motivation of Year 7 and Year 10 Groups over Time (N=159) 

Time N 1 

YearlO 80 52.87 53.35 54.91 

Year 7 79 57.26 57.02 58.31 

Scheffe post hoc tests showed that mtrinsic motivation of Year 7 students 

mcreased significantly more (2<0.05) between Occasion 1 and 2 tiian did that of Year 10 

tudents. 
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Figure 6.3 

Figure 6.3: Mean mtrinsic motivation between Year 7 and Year 10 group over occasions 
1, 2 and 3. 

Fig 6.3 shows the two way mteraction effect between age and occasion. It appears that 

the mean mtrinsic motivation for the younger student (Year 7 ) had a greater mcrease 

between occasion 1 and 2 m comparison with that of the older students (Year 10). 

Table 6.16. 

Mean Intrinsic Motivation For Males and Females (N=159) 

Sex N Mean 

Male 78 56.71 

Female 81 54.18 
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Table 6.16 shows that Males had higher mtrinsic motivation than Females. 

Univariate Analysis of Variance revealed that there was a significant mam effect of sex 

^(1,151)=5.41, 2<0.0214). The resuhs may reflect the greater chaUenge basketbaU 

shooting represents for adolescent males. 

Table 6.17 presents the mean IMI scores of Males and Females across occasions. 

OveraU, the mean IMI improved more between Occasion 1 and 2 than between Occasion 

2 and 3. There was Uttle change m the means between Occasion 2 and 3. The mean IMI 

score for Males was higher than that of Females. There was also a significant mteraction 

effect of time by gender m the Univariate ANOVA (F (2.302) = 4.36, p<0.0191). 

Scheffe's post hoc tests showed that the mcrease m mtrinsic motivation for Males from 

Occasion 1 to 2 was not significantly different to the increase in intrinsic motivation for 

Females from Occasion 1 to 2. Similarly, the mcrease m mtrinsic motivation for Males 

from Occasion 2 to 3 was not significantly different to the increase in intrinsic motivation 

for Females from Occasion 2 to 3. However, the increase m mtrinsic motivation for 

Males from Occasion 1 to 3 was significant greater than the increase m mtrinsic 

motivation for Females from Occasion 1 to 3. 

Table 6.18 presents mean IMI scores for treatment over Occasions 1, 2 and 3. 

With treatment, IMI was more enhanced for the Poshive Feedback Group than for the 

Neutral Feedback Group over the three occasions. Univariate Analysis of Variance 

revealed a highly significant interaction of time by treatment (F(2,302) = 36.50, 

E<0.0001). Scheffe's post hoc test mdicated that the differences between Occasion 1 and 

2 and Occasion 2 and 3 were significant for the Poshive Feedback Group. 

Figure 6.4. represents the mean difference of mtrinsic motivation between 

treatment and occasion. As can be seen, the mean difference between intrinsic motivation 

for the Poshive Feedback Group was significantly greater between occasion 1 and 2 than 

that of the Neutral Feedback Group. 



241 

Table 6.17. 

Mean Intrinsic Motivation for Sex Over All Occasions (N=159) 

Occasion N 

Male 78 55.07 56.93 58.13 

Female 81 53.07 54.41 55.08 

The differences m means m intrinsic motivation for the Neutral Feedback Group 

were found to be not significant across any occasions. 

Table 6.18. 

Mean Intrinsic Motivation for Time and Treatment rN=159) 

Occasion N 

Positive 81 54.20 56.77 58.26 

Neutral 78 53.93 54.60 54.96. 

Resuhs for mtrinsic motivation mdicated mam effects for age and sex and withm 

participants for occasions. Year 7 students' mtrinsic motivation was higher than that of 

Year 10 students. This resuh agree with proposhions of Harter (1989), who suggested 

that children's motivation is mcreasmgly extrinsic rather than intrinsic as they get older. 

Therefore, hypothesis 3.1.1 that the mtrinsic motivation of Year 7 students would be 

significantly superior to Year 10 students was supported. Males displayed higher mtrinsic 
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motivation than Females, probably reflecting thek greater chaUenge and mterest m this 

task. Hence, hypothesis 3.1.2 that the mtrinsic motivation of Males would be 

significantly superior to Females was supported by the resuhs. The mam effect of 

treatment was not significant, so the Positive Feedback group did not have higher levels 

of mtrinsic motivation than the Negative Feedback Group over aU occasions. The 

mteraction effect of treatment by occasion was significant however, mdicatmg that 

intrinsic motivation for the Positive Feedback Group improved more between Occasion 1 

and 2 than that of the Neutral Feedback Group. 

Therefore hypothesis 3.2.1 that the mtrinsic motivation of the Positive Feedback 

Group would hnprove significantly more between Occasion 1 and 2 compared to the 

Neutral Feedback Group was supported by the resuhs. The mtrinsic motivation of the 

Neutral Feedback Group did not change significantly across occasions. 

The resuhs produced three significant mteraction effects, first occasion by sex, 

mdicatmg that across aU occasions intrinsic motivation for Males mcreased more than h 

did for Females. Second, the interaction of occasion with treatment was also found to be 

significant, revealing that mtrinsic motivation m the Positive Feedback Group mcreased 

more between Occasion 1 and 2 than any other groups or occasions comparison. Thkd, 

there was an interaction of occasion by age, indicating that Year 7 participants were 

affected more across occasions than Year 10 participants. 

In summary, this study mvestigated the effect of positive feedback and neutral 

feedback on performance, perceived competence and mtrinsic motivation and found m 

Une with previous research that positive feedback does affect performance, perceived 

competence and intrinsic motivation. The research also found that positive feedback 

affected performance, perceived competence and mtrinsic motivation more than neutral 

feedback, although neutral feedback did have some effect on perceived competence. This 

study also mvestigated the effect of positive and neutral feedback on performance. 
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perceived competence and intrinsic motivation after removal of positive feedback m the 

longer term, in this case two weeks after the feedback was administered 

Figure 6.4: Mean mstrinsic motivation between positive and neutral feedback group over 
3 occasions. 

. The positive feedback treatment improved performance, perceived competence and 

mtrinsic motivation across aU occasions. However, the greatest hnprovement occurted in 

the mtermediate test period, when poshive feedback was presented to the participants. It 

was concluded that performance perceived competence and mtrinsic motivation were 

maintained or hnproved m the treatment group, that received positive feedback, as 

shown two weeks after treatment and when feedback was removed before performance. 

The overall results suggested that adolescent males and females perceived this 

task differently. Males were more challenged or interested than females. It is possible 

that performance is affected by the mdividual's ability or skiU to perform this task rather 

than by age because males were also better at the shootmg task than females at the start. 

Perceived competence is affected by feedback from hnproved performance and is not age 
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related m this case. Age did not affect either performance or perceived competence. 

Possibly, both performance and perceived competence are affected by psychological 

development and the effect of skiU development rather than age. 

6.6. Discussion 

The results of these ANOVA analyses provide evidence that positive feedback 

had considerable effects on performance, perceived competence and mtrinsic motivation. 

WhUst there was no significant mam effect of treatment on the three dependent variables, 

there was an increase for aU three variables when positive feedback was provided, 

mdicated by significant treatment by occasion mteraction effects. The results for 

perceived competence and intrinsic motivation appeared to be consistent with Cognitive 

Evaluation Theory (Deci, 1975; Deci & Ryan, 1980, 1985), which suggests that positive 

feedback increases perceived competence, which in tum mcreases intrinsic motivation. 

VaUerand & Reid (1984) showed that using path analysis, positive feedback enhanced 

mtrinsic motivation through perceived competence as a mediathig variable. 

Both the Vallerand and Reid study and Cognitive Evaluation Theory hself focus on 

the effects of extrinsic rewards (feedback m the Vallerand and Reid study) on perceived 

competence and intrinsic motivation. In performance tasks, the effect of extrinsic reward 

on performance is also hnportant. Positive feedback frequently enhances performance. 

Such an mcrease m performance could raise perceived competence and this, accordmg to 

Cognitive Evaluation Theory, should lead to an mcrease m mtrinsic motivation. Level of 

performance is an hnportant factor m the learning and performance of sports skUl and 

feedback plays a role m that process. Thus, verbal feedback was exammed separately m 

this study. OveraU, for perfonnance, there was no significant treatment mam effect. 

There was a significant interaction effect of treatment by occasion (Hypothesis 6.2.1.1). 

The performance of the Positive Feedback Group mcreased significantly when positive 

feedback was given, whereas the performance of the Neutral Feedback Group changed 

Uttie at this time. This indicates that participants perceived the positive feedback m a 
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motivational fashion, and were encouraged to exert more effort to hnprove thek 

performance. This finding is consistent with previous research (Adams, 1972; Catano, 

1975; Daniel, 1973; Sohi, 1976; Stock, 1978). Verbal feedback might serve as a 

sthnulus to the performer to exert more m the task. The task used m the present study 

was a rather mechanical activity. It is noteworthy that the mean of performance for the 

Poshive Feedback Group maintained the previous level of the performance even when 

verbal feedback was removed. Previous research did not pay attention to the effect of 

the removal of verbal feedback on performance. However, m this study perceived 

competence and intrinsic motivation were not tested after the delay and before 

performance, because study one showed that there were no difference in perceived 

competence and mtrinsic motivation between the period when reward was provided and 

the period before reward was removed, which is referted to here as the longer term 

effect of reward. It was assumed that the longer term effect of reward on perceived 

competence and intrinsic motivation m the present study was shnilar to that m the first 

'"study and to the effect of the removal of reward on these variables, because there was no 

difference between the reward period and the period of removal of reward. It is unlikely 

that reward decUned or mcreased during the two week delay only to retum to hs level 

before that delay when tested agam after performance on Occasion 3. It is possible that 

the hnproved performance over the longer term and after removal of the reward was 

caused by two factors, namely, practice and or motivation. In this case, h appears that 

when the task is well mastered with practice by the participants, motivational factors 

become more salient (GiU & Martens, 1975). This might lead to the production of 

superior performance. Smce this is speculative, the need for fiirther mvestigation m this 

field is clear. Participants might view acquired skills as reflection of thek competence m 

the activity, which could remforce intrinsic motivation. It is possible that as the 

participants notice progress m their performance, thek morale is boosted, mcreasmg thek 

mtrinsic motivation. 

There was a significant main effect of occasion for perceived competence 

(Hypothesis 6.2.2.1, thne). Perceived competence was significantly higher m the 
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mtermediate period compared to the baseUne period. It appears that positive verbal 

feedback had a strong positive effect when h was given. The mam effect of treatment 

condhion on perceived competence did not quhe reach significance (Hypothesis 6.2.2.1), 

but there was a trend for the positive feedback condition to be associated with hi^er 

levels of perceived competence. This could be due to the effect of positive feedback on 

Occasion 2 which was mzuntamed on Occasion 3. There was a strong significant 

mteraction of treatment by occasion (Hypothesis 6.2.2.2). When positive feedback was 

given, the mean of perceived competence for the Positive Feedback Group significantly 

mcreased, compared to that of the Neutral Feedback Group and the differential was 

maintained on Occasion 3. This resuh was consistent with Vallerand and Reid's (1984, 

1988), and Whitehead and Corbin's (1991) findmgs and supported Cognitive Evaluation 

Theory (Deci & Reid, 1980, 1985). It also supported the claim that the treatment mam 

effect approaching significance, was the result of the mteraction effect of treatment and 

occasion on Occasion 2 and 3. Thus, h appears that positive feedback, played an 

hnportant role in mcreasmg information about perceived competence. Wemberg, Gould 

and Jackson (1979), and Bandura (1989) suggested that self-efficacy beUefs, a factor 

very shnUar to perceived competence, are changed by bogus verbal feedback regardless 

of participants' actual performance. It is noteworthy that the level of perceived 

competence was maintained when verbal feedback was withdrawn on Occasion 3. Smce 

this particular phenomenon was not examined extensively by previous research, h is 

difficuh to explain adequately at this stage. It is suggested that Attribution Theory may 

be relevant here m two ways. Fkst, a self-serving bias (MiUer and Ross, 1975) might 

have acted to mamtam self-esteem m terms of enhanced perceived competence from 

Occasion 2 to Occasion 3. Second, Weiner's (1972) mformation-processing approach 

would be consistent, as the mformation provided by performance, once positive feedback 

was removed on Occasion 3, confirmed that the perception of competence, for most 

participants m the positive feedback condhion. Simply, thek performance was good or 

better on Occasion 3 than h was on Occasion 2, so they were competent. 
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For mtrinsic motivation, there was a significant mam effect of occasion. Hypothesis 

6.2.3.1 (thne). The mean of mtrinsic motivation mcreased significantly when verbal 

feedback was given, and then levelled off at the mcreased level, when verbal feedback 

was removed. It was assumed, m Une with Cognitive Evaluation Theory, that hnproved 

performance with verbal feedback reflected an mcrease m perceived competence, which 

m tum mcreased mtrinsic motivation. The fdlure to find a significant treatment effect on 

hitrinsic motivation (Hypothesis 6.2.3.1) occurted because the random assignment to 

Positive Feedback Group and Neutral Feedback Group produced groups not differing m 

mtrinsic motivation at pretest. There was, however, a significant mteraction effect for 

occasion by treatment (Hypothesis 6.2.3.2). Poshive feedback on Occasion 2, 

significantly and positively affected participants' mtrinsic motivation. The level of 

mtrmsic motivation was maintamed m the Positive Feedback Group on Occasion 3, as 

was the differential between the Poshive Feedback Group and Neutral Feedback Group. 

Positive feedback imparted feelings of competence and recognition of the activity which 

lead to an increase in hitrinsic motivation, according to Cognitive Evaluation Theory. In 

contrast, neutral feedback only mformed students about thek performance and this had 

less effect on mtrinsic motivation. The neutral feedback provided mformation but not 

motivation to the participants. The mean of mtrinsic motivation for the Neutral Feedback 

Group did also show a noteworthy increase m mtrinsic motivation, however, but this 

was not significant. The resuh that positive feedback mcreased mtrinsic motivation was 

supported by Deci (1971), Anderson, Monogian and Reznick (1976), and Masi (1973), 

whose studies also found that mtrmsic motivation was improved by positive feedback. 

SimUarly, Martens, Burwitz and NeweU (1972) found that poshive feedback enhanced 

mtrinsic motivation. It is possible that when positive feedback serves as an mdication of 

their abiUty, students might be more motivated by this information as a reflection that 

they have mastered performance. It is mteresting that the previously mcreased mtrinsic 

motivation was maintamed when verbal feedback was removed. Usmg existing theory 

and research, this is difficuh to explain. It may have been because adjustment of 

participants' standards m the Ught of achievem-ent, contributed to the participants' sense 
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of challenge, promotmg greater mtrinsic motivation. Another possible explanation is that 

previous affective self-evaluation of thek performance might have influenced positively 

further mtrinsic motivation, as most participants improved thek performance as they 

repeated the task. In this case, mastery information derived dkectly from the task, could 

be a dommant motivational factor, rather than information gained through verbal 

feedback, which was only provided on the previous occasion. 

Although Year 10 students performed basketbaU shootmg more accurately than 

Year 7 students, this was not a significant finding, contrary to Experiment 1, where age 

was significant. Thus, Hypothesis 6.2.1.1.(age) that performance of Year 10 students is 

significantly superior to that of Year 7 students was not supported. The mean 

performance of Year 7 females and Year 10 females was shnUar, but the mean 

performance of Year 7 males and Year 10 males was different. Thus, it is possible that 

the absence of a difference for the females groups might have reduced the chance of a 

significant age difference. A significant interaction effect of age by thne, suggested that, 

when positive feedback was given, the mean of performance for Year 7 students 

mcreased more than that of Year 10 students. This resuhs was consistent with findmg of 

HUl and Moely (1968), usmg a sorting task with marbles. Kamal (1989) and RushaU and 

Pettinger (1969), found that the performance of the younger participants (aged 10-12 

years) in swimming was influenced by the extemal reward more than that of the older 

participants (13 years of age and older). Adolescents at 12 to 13 years of age tend to be 

more mfluence by extemal evaluation of thek performance than older adolescents. 

Young students m the present study might have depended more on evaluation by the 

experimenter m regard to their achievements, while older students have depended more 

on self evaluation. Perceived competence was not found to be significantly different 

between Year 7 and Year 10 sttidents. Thus, hypothesis 6.2.2.1 (age) that perceived 

competence of Year 7 students would be significantly higher than that of Year 10 

students was not supported. Year 7 males, however, had significantly higher perceived 

competence than Year 10 males. The perceived competence of females did not 
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significantly vary with age. This might be due to the shnUarity m performance between 

Year 7 and Year 10 females. Bandura (1984) suggests that previous performance affects 

self efficacy, which is shnUar to perceived competence. Thus, h could be that positive 

feedback and greater performance hnprovement m males together led to greater 

mcreases m perceived competence. This wiU be explored further in a modeUmg analysis 

which foUows m Chapter 7. Intrinsic motivation for the Year 7 students was higher 

than that of Year 10 students Hypothesis 6.2.3.1 (age). This resuh may reflect greater 

novelty value for younger students who had less experience in basketbaU free throw 

shootmg. A three-way mteraction between age, treatment and occasion suggested that 

mtrinsic motivation for the younger students was more mfluenced by the positive 

feedback. The age difference interaction was suggested by Butler and Nisan (1986) who 

found that students aged 12 to 14 years were more mcUned to prefer to normative 

comparison m response to motivate them compared with older students. 

As predicted m Hypothesis 6.2.1.1 (gender), the performance of males was 

significantly superior to that of females through the study. This could be due to several 

factors including greater height and greater mterest m the basketbaU task. Males tend to 

play sport more frequently and have had more previous experience and practice m shnUar 

tasks, or m basketbaU shooting hself They are also Ukely to more goal dkected 

attitudes than females. There was no mteraction effect between gender and treatment ki 

terms of performance. There was a significant interaction effect between occasion and 

gender on performance, however, this finding suggested that performance for males 

hnproved significantly between Occasion 1 and 2, and h was mmntamed between 

Occasion 1 and 3. The resuh for females followed the same pattem as for males, but the 

hnprovement was less marked. This might indicates that the males were more mterested 

m the sport and possibly more achievement oriented than the females, so they tried 

harder and produced superior performance. The present study also found that level of 

perceived competence for males was significantly higher across aU occasions than that of 

females (Hypothesis 6.2.2.1, gender). This resuh supports the study by Granleese, Trew 
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and Turner (1988), who found that self-perceived competence and general perceived 

competence for males was significantly higher than that for females. 

It was also found that intrinsic motivation for males was significantly higher than 

that of females (Hypothesis 6.2.3.1 gender). This difference may reflect the greater 

challenge and mterest of basketbaU task for adolescent males m contrast to females. In 

the present study, there was a significant interaction for occasion by sex for intrinsic 

motivation. It was noteworthy that when poshive feedback was offered, both males and 

females increased mtrinsic motivation, although the mean for males increased more than 

that of females. Therefore, the difference in the effect of poshive feedback on mtrinsic 

motivation m males and females, as found by Deci (1975). was not repUcated in the 

present study. A significant difference m the means of males and females between 

Occasion 1 and 3 was observed, however, but not m the context of positive feedback. 

This might be explained by the difference in the mitial level of mtrinsic motivation 

between genders. In addition, the mfluence of positive feedback on males and females 

was mamtamed in the delayed test period. Consistent with the present resuh Blank, 

Reid, and Jackson (1984), and Vallerand and Reid (1988) found that positive feedback 

mcreased mtrinsic motivation m both male and female coUege students. Deci (1985) 

explained his resuhs by arguing that tradhional gender role difference might lead to a 

difference mtrinsic motivation response by females to the positive feedback. However, 

Blank et al. (1984) and Vallerand and Reid (1988) suggested that females, who attended 

coUege m 1980s, were more educated to seek achievement with self-determmation m the 

activity of daily Ufe than females coUege students employed m Deci's study m the 1970s. 

This change might contribute to thek bemg no difference m mtrinsic motivation 

response to the poshive feedback between gender m the more recent research. 

Furthermore, Blank et al. suggested that this gender difference may depend more on 

activities being task-gender appropriate rather than on gender role differences per se. 

Also, when the participants are stiU young, they are not equally conscious of thek gender 

difference as are mature participants. It is also possible that the sex of the experimenter 
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might affect the resuhs. Whitehead and Corbm (1991) was consistent with present study 

that there is no gender difference on mtuhion motivation m response to positive verbal 

feedback. HiU and Stevenson (1964) found that when sociaUy remforced, adolescent 

females tended to be motivated more by an experimenter of the opposhe gender, whereas 

under no social reinforcement, they tended to be motivated more by the same gender of 

experimenter. It seems more likely that, based on a combmation of the sorts or factors 

discussed here, Deci's resuhs were atypical and females usuaUy respond Uke males to 

positive.feedback. 

There are several important implications from this study. In the areas of sport 

and physical education, coaches and teachers should use poshive feedback to mcrease 

performance and motivate students and performers. Neutral feedback only mentions the 

mdividuals' objective level of performance. It does not have the same power to 

encourage them to better thek performance. Positive feedback was more effective in 

motivatmg and hnproving the performance of males than females, because the task used 

m this study seems to be of more mterest for males (Mean for mtrinsic 

motivation=53.59) than females (Mean for mtrmsic motivation=49.74). Also males tend 

to be more mterested m chaUenging and goal oriented activities than females. Positive 

feedback was more effective with young males as h is easier to motivate and encourage 

them by extemal factors, whereas older students have thek own views and ideas and are 

not so readily mfluenced by extemal factors. In females of both age groups, the resuhs 

mdicated that poshive feedback had a positive effect, which was not as strong, but stUl 

supports hs use with adolescent females. When poshive feedback was given, h tended to 

motivate students and mcrease performance. These poshive effects were sustamed m the 

longer term. FoUowing the removal of such feedback, the positive effect was stUl not 

lost. This contradicts several previous studies where removal of extrinsic reward lead to 

a retum of mtrinsic motivation to hs original lower level (Loveland & OUy, 1979). In 

these studies, rewards decreased mtrinsic motivation which increased again on thek 

removal. Here, rewards mcreased mtrinsic motivation and the attribution self-serving 
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bias would predict that in this case mtrinsic motivation would retam its higher level, 

rather than spontaneously retummg to a lower level. On the basis of this research, 

teachers and coaches should be concemed to employ positive feedback which leads to 

mcreases m performance or motivation m students. Positive motivational feedback is an 

mfluential variable m this respect. 

In short, it is useful for some extemal factors Uke positive feedback to mfluence 

students to improve performance and to motivate them, though such feedback is more 

effective with 12/13 year olds than with 15/16 year old adolescents and more effective 

with males rather than females. As neutral feedback only refers to the degree of 

performance h is not as effective as poshive feedback for mcreasing motivation and 

performance. 

The present study should stimulate further research, as a number of issues are 

raised. Most previous research only focused on short periods without analysing the effect 

of extrinsic reward in the longer term. As time progresses the effect of the feedback 

tends to change and, therefore, results might be different somethne after reward is 

removed. Much research m the past focused only on the effect of feedback on perceived 

competence and mtrmsic motivation and totally ignored the level of performance. The 

possible effect of performance on perceived competence and reciprocal effects of 

perceived competence and intrinsic motivation on performance, with different kinds of 

feedback, should be taken mto account. Most studies focus only on a particular age 

group, for example pre school children, or coUege students. If appropriate age groups 

are compared with one another, the results may mdicate developmental differences. 

Here, h was suggested that the effect of motivational feedback was greater with younger 

adolescents, probably, because they are more mfluenced than older adolescents by 

extemal mformation about thek performance. 
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The ANOVA resuhs of this study identified differences, but did not address the 

critical issue of causal relationships among feedback, performance, perceived 

competence and hitrinsic motivation. These need to be analysed by causal modelling to 

clarify the causal links, especially those associated with the mediatmg role of 

performance. A stmctural equation modelUng analysis of this data is carried out in the 

foUowmg chapter. 



254 

Chapter 7. Causal ModeUng Analysis Usmg Lisrel to Examine The Effect of Verbal 

Feedback on Perfonnance, Perceived Competence and Intrinsic Motivation 

7.1 Introduction 

Sections 5.2 and 5.3 mdicated that the LISREL stmctural equation modelUng 

analysis produced shnUar results to the multiple regression approach to path analysis. 

In addition, LISREL modeUmg permitted exammation of goodness offit of the data 

to the model proposed. Also, LISREL permitted parts of the fuU model to be 

exammed to test specific aspects of theory or research. Because path coefficients are 

shnUar, LISREL provides additional goodness of fit mformation and partial model 

testmg, h was decided to execute only a stmctural equation modelUng analysis of the 

data coUected in this verbal feedback study usmg the LISREL program. Some 

changes were made to the model m the effect of feedback study, based on results of 

the monetary rewards study. Fkst the strong and significant path coefficients shown 

in the modelling analysis between testing occasions indicated that intrinsic motivation 

did not change over a period of two or three weeks with no experimental contact. 

This was also shown by non-significant ANOVA results. The measure of mtrinsic 

motivation on Occasion 2 after two weeks break and before performance (p3) was, 

thus, deemed to be redundant. ShnUarly, perceived competence did not change 

significantiy over the three weeks post reward delay between Occasion 2 and 

Occasion 3. The post delay measure of perceived competence (pc3) was, therefore, 

removed. LUcewise, mtrinsic motivation did not change over the three weeks break 

between Occasion 2 and Occasion 3, so the post delay measure of mtrinsic motivation 

(hn4 m the model m Figure 5.13) was omitted from the present stiidy. As perceived 

competence had to be tested before reward was offered, but did not change during the 

three week delay, pre-reward perceived competence was tested on the pretesting 

occasion between performance and mtrinsic motivation. This presented a thkd test of 

perfonnance, perceived competence and intrinsic motivation relationships and a 

symmetrical performance, perceived competence and mtrinsic motivation subscale 
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model on each occasion. The revised model, which permitted further testmg of the 

basic predictions of Deci's (1975) Cognitive Evaluation Theory, and VaUerand and 

Reid's (1983) model, but had less unnecessary, repeated testing, is presented m Fig 

7.5. 

7.2. Methods and Analysis 

The methods employed m this study relatmg to subjects, measurement, 

treatment and procedure were presented m sections chapter 4, so they are not 

repeated here. The methods of analysis are now reported. The results of this study 

were first analysed on each occasion separately, then Occasions 1 and 2 were 

combmed and, finally, aU three occasions were exammed together, giving the overaU 

path model. The LISREL stmctural equational modelUng resuhs of this study are 

presented, as in the previous study, m a sequence which buUds up from the central 

elements of the extrinsic reward, perceived competence and mtrinsic motivation 

relationship on Occasion 2. Performance on Occasion 2 is then added. Next Occasion 

1 is added. The perfonnance, perceived competence and intrmsic motivation paths on 

Occasion 3 are then considered alone. FinaUy, the Occasion 3 variables are added to 

the fiiU model, along with the gender and age background variables. In this study, 

there was no dkect test of the longer term effect of extrinsic reward on perceived 

competence and mtrinsic motivation, as these variables, that is, perceived competence 

(pc3) and mtrinsic motivation (hn4) from the first study were not measured after the 

two week break here. The effects of positive feedback on performance, perceived 

competence and mtrinsic motivation m the longer term, were exammed m this study 

by mference from the effect on Occasion 3 on performance (p3), and then perceived 

competence (pc3) and mtrmsic motivation (hn3) foUowmg k. By mference, strong and 

significant causal path coefficients from perceived competence (pel) and intrinsic 

motivation (im2) after performance on Occasion 2 to perceived competence (pc3) and 

mtrinsic motivation (hn3) after performance on Occasion 3 respectively, would 
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suggest the maintenance of perceived competence and intrinsic motivation over the 

break of two weeks. 

Fig 7.1 shows the causal model derived from the model of Vallerand & Reid 

(1984) based on Cognitive Evaluation Theory (Deci, 1975; Deci & Ryan, 1980, 

1985). This figure shows how verbal feedback was predicted to influence perceived 

competence (pc2) and intrinsic motivation (im2). 

PC 2 

Figure 7.1 Causal model linking verbal feedback, perceived competence (pc2) and 
intrinsic motivation (im2) on occasion 2. 

Fig 7.2 shows how it was proposed that verbal feedback affects performance 

(P2), which acting as a mediating variable, in tum influences perceived competence 

(pel) and intrinsic motivation (im2). 

Figure 7.2 Causal model inclufing path from performance (p2) on occasion 2. 
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Fig. 7.3 depicts two occasions, namely the pretest and the intermediate test. 

The pretest as indicated on the for left side of the figure, is aimed at determining those 

who recored at least moderate intrinsic motivation for the task at the start. These 

subjects in tum participated in the intermediate test on the effect of verbal feedback 

on performance (p2), perceived competence (pc2), and intrinsic motivation (im2). 

The combined Figure shows how the results of the pretest are predicted to link with 

the intermediate variables. 

2WEEKS BREAK 

Figure 7.3 Causal model on occasion 2 including two weeks break after pretest. 

Fig 7.4 shows how, two weeks after the intermediate test, a test was 

conducted on the effect of the withdrawal of verbal feedback on performance (p3), 

perceived competence (pc3) and intrinsic motivation (im3). 

IM3 

Figure 7.4 Causal model of performance (p3), perceived competence (pc3) and 

instrinsic motivation (im3) after three weeks break when verbal feedback is removed 
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Fig 7.5 combines all the models used in the entire experiment in order to 

determine the intertelationships of all variables, that is, the age and sex of participants, 

verbal feedback, performance, perceived competence, and intrinsic motivation. This 

model also shows the long-term effect of verbal feedback on each variable, as weU as 

the resuh of removing verbal feedback during the experiment. 

Occasion 1 Occasion 2 Occasion 3 

2 WEEKS BREAK 3 WEEKS BREAK 

Figure 7.5 Causal model of predicted relationship between verbal feedback, 
performance, perceived competence and intrinsic motivation with age and gender for 
overaU model. 

7.3 Results 

7.3.1 Causal Paths 

Each figure shows the t-stastistic, which is derived from the path co-efficient 

divided by an estimate of the asymptotic standard deviation of the path co-efficient. 

For large samples, this t-statistic, which perhaps should be more appropriately labelled 

as a z-statstic, is approximately normally distributed with a mean of 0 and standard 

deviation of 1 (Lorg, 1978). Hence, path co-efficients with t-values greater than 1.97 

in absolute value would be regarded as significant at the 5% level, regardness of sign. 

In order to use verbal feedback as a predictor, for age, gender and feedback, 

"dummy" coding procedures were used as in Vallerand and Reid (1984) who foUowed 

Keriinger and Pedhazur (1973). For gender, males were coded as 1 and females were 
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coded as 2. For age. Year 7 students were coded as 1 and Year 10 student were 

coded as 2. Finally, for treatment, the positive feedback group was coded 1 and the 

neutral feedback group was coded as 2. 

Figure 7.6. presents the path model linking extrinsic reward, perceived 

competence (pc2) and intrinsic motivation (im2). The results showed that verbal 

feedback did not have a significant effect on intrinsic motivation (im2) (path 

coefficient =.119,1=-1.954), but the t-value approached significance. Extrinsic reward 

had no significant effect on perceived competence (pc2) (path coefficient =.153, 1 

=1.571), however, perceived competence (pc2) had a significant effect on intrinsic 

motivation (im2) (path coefficient = .204, 1=2.658). This result indicated that 

perceived competence (pc2) has a greater effect on intrinsic motivation than did 

verbal feedback. 

r = .119 

r = .204 

PC 2 

Figure 7.6 The resuh ofcausal model linking verbal feedback, perceived competence 
(pc2) and intrinsic motivation (im2) on occasion 2. 

Fig 7.7 presents the effect of extrinsic reward on performance, perceived 

competence and intrinsic motivation and the effect of performance on intrinsic 

motivation (im2) and perceived competence (pc2). Verbal feedback did not have a 

significant effect on performance (p2). Performance (p2) had a significant influence 
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on perceived competence (pc2) (path=.569, 1=4.47) and intrinsic motivation (im2) 

(path=.396, 1=8.37). However, feedback did not directly influence perceived 

competence (pc 2) (path=.085, 1=1.299) or intrinsic motivation (im2) (path=.105, 

1=1.469). Also, perceived competence did not mediate between performance and 

intrinsic motivation when perfonnance was included in the model (path=-0.013, 

1=.152). When basketball performance was not included, there was a significant path 

coefficient between perceived competence and intrinsic motivation as shown in Fig 

7.7. However, when basketball perfonnance was included the path coefficient 

between perceived competence and intrinsic motivation was very close to zero and 

not significant. One possible explanation is that the significance was an artifact, 

related to not including the basketball performance infonnation in the model. 

IMa 
r = .396/ 

ER R 
r = .569\ 

PC 
Figure 7.7 The result of causal model including path from performance (p2) on 
occasion 2. 

The path model in Fig 7.8 shows the result of combining the performance 

(pi), perceived competence (pel), and intrinsic motivation (iml) paths on the first 

occasion with the model. This presents the effect of performance on perceived 

competence (pc2) and intrinsic motivation (im2) on the pretest two weeks before the 

treatment occasion. The results indicate that performance (pi) on Occasion 1 had a 

significant effect on both perceived competence (pel) •(path=.603, 1=9.075) and 
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intrinsic motivation (iml) (path=.434, 1=4.702). Also, intrinsic motivation on 

Occasion 1 (iml) had a significant effect (path=.919, 1=35.154) on intrinsic 

motivation (im2) on Occasion 2. Performance (pi) on Occasion 1 had a significant 

effect on performance on Occasion 2 (p2) (path=.952, 1=43.161) and perceived 

competence on Occasion 1 (pel) had a significant effect on perceived competence on 

Occasion 2 (pc2) (path=.765,1=15.027). However, the effect of verbal feedback on 

performance (p2) was still significant (path=-.120, l=.5808), while those for verbal 

feedback on perceived competence (pc2) (path=-.170, 1=4.009) and on intrinsic 

motivation (im2) (path=.123,1=5.054) attained significance previously not observed. 

Negative path coefficant arise simply because positive feedback was dummy coded 1, 

with netural feedback coded 2. The effect of performance (p2) on perceived 

competence (pc2) (path=.108,1=2.053) was also significant. Similariy, Figure 5 and 6 

explain why the t value for the path coefficient between p2 and im2 decrease from 

8.38 to 0.484 when it went from Figure 7.8 to Figure 7.9. the cortelation between p2 

and im2 (1=0.4002) is not significant, the partial cortelation between p2 and hn2 

adjusted for treatment and iml (1=0.261) is not significant. In other words p2 gives no 

extra information about im2, given the information about im2 already contained in 

treatment and intrinsic motivation 1. See Figures. One of the reasons for the spurious 

cortelation given in Figure 7.8 is the cortelation between intrinsic motivation (iml) 

and performance (p2) as shown in Figure 6. 

r=.919 

ER^r-*P 

r = .124 

2 WEEKS BREAK 
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Figure 7.8 The resuh ofcausal model on occasion 2 including two weeks break after 
pretest. 

Fig 7.9 shows the effect of performance (p3) on perceived competence (pc3) 

and intrinsic motivation (im3), with positive feedback removed after a three week 

break following the extrinsic reward period. Performance (p3) had a significant direct 

influence on perceived competence (pc3) (path=.442, 1=6.361) and intrinsic 

motivation (im3) (path=.309, 1=3.681). However the mediating effect of perceived 

competence (pc3) between performance (p3) and intrinsic motivation (im3) was not 

significant. It appears therefore, that performance may have imparted information 

linked directly to the changes in perceived competence (pc3) and intrinsic motivation 

(im3), this is, perception of competence increased because students saw that they 

were performing better, and intrinsic motivation increased because of some aspect of 

performance, not because of the change in perceived competence. 

IM3 
r = .309 

Figure 7.9 The result of causal model of performance (p3), perceived competence 
(pc3) and intrinsic motivation (im3) after three weeks break when verbal feedback is 
removed. 

The resuhs of the overall path model are presented in Figure 7.10. Resuhs 

clearly indicate that previous perfonnance (pi), perceived competence (pel), and 

intrinsic motivation (iml) significantly influenced each subsequent value of the same 

variable. In addition, verbal feedback significantly influenced performance (p2) 
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(path=-.124, 1=5.508), perceived competence (pel), (path=.170, 1=4.008) and 

intrinsic motivation (hn2) (path=-1.23, f=5.094). The effects of extrmsic reward were 

significant m Figure 7.4 but not significant in Figure 7.3. To explam this, consider the 

path between extrmsic reward (er) and intrinsic motivation (im2). Figure A (Figure 

a.b.c.d. Appendbc) shows a plot of hn2 versus the treatment groups. There is no 

significant difference between the group averages, particularly because of the large 

variabUity, and this is in agreement with the path co-efficient being not significant m 

Figure 7.3. Figure B shows a plot of IMI and IM2. As expected, they are clearly 

related. Figure C shows the plot of the residual from the relationship shown m Figure 

B and the treatment group. The much smaller variabUity allows the difference to now 

show up as significant. A shnilar picture emerges from the exammation of figure D. 

Both Figures C and D are in agreement with the path coefficient bemg significant in 

Figure 7.4. Note that the path co-efficients, unlike the t-statitics, do not change much, 

on gomg from Figure 7.3 to Figure 7.4, because m the experiment the subjects were 

randomised into the two treatment groups. 

Performance on Occasion 2 (pi) had a significant mfluence on perceived 

competence on Occasion 2 (pel) (path=.108, 1=2.053). Age and gender also had 

significant effects on various variables m the present study, for example, the level of 

performance on Occasion 1 (pi) (path=.204,1=2.614) and performance on Occasion 

3 (p3) path=.101,1=3.187) were significantly mfluenced by gender. 

LUcewise, the level of perceived competence on Occasion 3 (pc3, path=-.037, 

1=2.128) was influenced considerably by gender. In Uke manner, age affected intrinsic 

motivation on Occasion 1 (hnl) (path=.241, ^3.272) and mtrinsic motivation on 

Occasion 3 (hn3) (path=.048, ^2.471). 

7.3.1. Goodness of Fit. 
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Table 7.1 shows the results of a goodness offit analysis of this data to the 

model. The p value of the chi-square statistic is less than 0.05, suggesting that there is 

not a strong fit, although as explained previously, Joreskog suggests that the value 

should not be used purely as a significance test. The value of the chi-square ratio to 

the degrees of freedom is 3.0, which is classed as acceptable by some authors (Saris & 

Strongkhorst, 1981). The value of the Goodness of Fh Index is .924, which is 

acceptably high and the Root Mean Square Residual of 0.031 is acceptably low. 

However, the value of the Adjusted Goodness of Fh Index (.779) is not as high as 

would be expected to indicate a very strong fit, but is moderate, not reflecting 

abscence offit either. 

- I 

2 WEEKS BREAK 3 WEEKS BREAK 

Figure 7.10 The result of causal model of predicted relationship between verbal 
feedback, performance, perceived competence and intrinsic motivation with the age 
and gender for overall model. 

The significant chi-square value suggests that the data was not a close fit to 

the model. However, Joreskog and Sorbom (1981) suggested that due to the many 

parameters evaluated in the analysis, the data might become significantly different 

when applied to large samples. Thus, the analysis is often not clarified by a literal 



265 

mterpretation of chi-square. The resuh of the chi-square to degrees of freedom ratio 

(3.0) is considered acceptable m the data to the model because Weiss, Bredemeier and 

Schewchuk (1985) suggested that a value of less than 5.0 should be considered to be 

acceptable. 

Table 7.1. 

Resuh of Goodness of Fh Analvses for the Whole Model. 

Chi-square Statistic 81.01 p<0.001 

Degrees of Freedom 27 

Goodness of Fh Index (GFI) .924 

Adjusted Goodness of Fh Index (AGFI) .779 

Root Mean Square Residual (RMSR) .031 

GeneraUy speaking, the Goodness of Fh Index value, the Adjusted Goodness 

of Fh value and the value of RMSR m the present study seem to be adequate. 

7.4. Discussion 

The resuhs of the present study showed that previous performance 

mformation has a significant infiuence on subsequent performance across three 

occasions. Perceived competence and intrinsic motivation also followed the same 

pattem across the three occasions. Path coefficients for aU three variables from 

occasion to occasion were very strong, as might be expected. Positive verbal feedback 

significantly influenced performance on all three occasions. The present study showed 

that the effect of verbal feedback significantly and dkectly mfluenced performance, 

perceived competence and hitrinsic motivation. Moreover, performance significantly 

mfluenced perceived competence directly m the overaU model. It appears that an 

mcrease m performance occurted as a result of verbal feedback because the positive 

feedback, as an informational factor, enhanced performance more than netural 
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feedback, which simply provided performance mformation. The improved 

performance could be a mediatmg factor associated with the increase m intrinsic 

motivation, in which case the motivational consequence of domg better has a major 

role (Bandura, 1988). Vallerand and Blais (1986) proposed that performance 

mfluences the level of perceived competence, which m tum affects mtrinsic 

motivation. They termed this a Cognition-Affect-Intrinsic Motivation model which 

they appUed to basketbaU competition. Deci and Ryan (1988) also suggested that 

performance can mediate between extrinsic reward and mtrinsic motivation by usmg 

the term performance-mediated effect, suggesting reward could affect one's 

performance of the task, and this effect could in turn, mfluence the level of mtrinsic 

motivation. The present study supported Cognitive Evaluation Theory and the 

Cognition-Affect-Intrinsic Motivation model. The level of performance significantly 

influenced perceived competence and intrinsic motivation in both cases, that is, when 

a reward was present and when the reward was removed. One interpretation is that 

the subjects' perception of their level of performance can have a dkect effect on thek 

intrinsic motivation. 

Vallerand and Reid (1984, 1988) and Whitehead and Corbm (1991) m 

research, usmg verbal feedback as the extrinsic reward, which they analysed usmg 

path analysis, found that perceived competence had a mediathig effect between 

positve feedback and mtrinsic motivation. That is, verbal feedback enhanced 

perceived competence, which m tum mcreased mtrinsic motivation. This findmg has 

been supported m part m the present study. That is, h became manifest m the 

separate models, but not in the combination of all the models. In the separate models, 

perceived competence had a stronger effect on hitrinsic motivation than did verbal 

feedback. In the overall model, however, perceived competence did not seem to 

affect mtrinsic motivation greatly. The resuh of LISREL analysis taUied with the 

findings of the ANOVA analysis that poshive feedback significantly mcreased the 

subject's performance, perceived competence and intrinsic motivation. 
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The present study proposed that performance plays a mediating role in the 

extrinsic reward, perceived competence and mtrinsic motivation relationships of 

Cognitive Evaluation Theoiy. The resuhs supported this proposal, mdicatmg that 

performance mfluenced foUowing perceived competence and mtrmsic motivation on 

aU three occasions. Its mfluence was stronger on Occasion 1 and Occasion 3, when 

no reward was offered, but it was stUl present on Occasion 2 when extrinsic reward 

also exerted a strong influence. While this partially supports the findmg of Vallerand 

and Blais (1986), the absence of a consistent causal link between perceived 

competence and mtrinsic motivation and the presence of a strong Unk dkectly from 

performance to intrinsic motivation was contrary to thek results. It appears that, in 

some way, performance dkectly influenced intrinsic motivation. Within a Cognitive 

Evaluation Theory framework, it might be argued that seeing performance increase as 

a consequence of their efforts, made subjects feel more self-determining which 

enhanced intrinsic motivation. Altemative possibilities, such as subjects' perceiving 

themselves as meetmg the challenge, or increased mterest or enhanced enjoyment as a 

result of domg the task weU, might also explain this direct relationship. 

In terms of the overaU model, intrinsic motivation on Occasion 1 (hnl) 

influenced intrinsic motivation on Occasion 2 (im2) which m turn mfluenced mtrinsic 

motivation on Occasion 3 (im3). Performance and perceived competence foUowed 

the same pattem on Occasions 1, 2 and 3. Also, verbal feedback significantly 

mfluenced performance, perceived competence and mtrinsic motivation on Occasion 

2. In the intermediate test, however, performance significantly influenced only 

perceived competence. In the absence of feedback, on Occasion 1 and 3 performance 

had a highly significan influence on perceived competence and a significant effect on 

mtrinsic motivation. 
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It is, however, difficuh to explam why perceived competence did not mfluence 

mtrinsic motivation m the overaU model. This resuh is not consistent with the 

previous studies by VaUerand and Reid (1984, 1988), and Whitehead and Corbm 

(1991). It may be that the nature of the subjects and the task m each study affected 

the resuhs. Vallerand and his coUegues (1984, 1988) used physical education students 

as subjects and the stabUometer as the task. In terms of subjects, physical education 

students are more experienced m physical activity generally and more famiUar with the 

specific StabUometer task. Therefore, the subjects might have been more able to 

evaluate their performance, which affected perceived competence notably. However, 

the present study focused on secondary school students who were not as 

knowledgeable as the physical education students m performing the task, m this case 

basketbaU free throw shooting. They were also less able to compare thek 

performance with that of other subjects because variation in performance was very 

large m this group, some subjects played regular basketbaU, while others played h for 

the first thne m the study and each subject was tested alone, so there was no chance 

for comparison with others during the study. However, Whitehead and Corbm 

(1991), Woodcock and Corbm (1992) resuhs were mconsistent with the resuh of this 

study, because h may be different subscales, that is both these studies. Whitehead and 

Cori)in (1991) and Woodcock and Corbm (1992) included press and tension 

subscales, whereas the present study discluded this subscale. These two studies under 

discussion used a different analysis method from the present thesis. They used a 

partial cortelation with perceived competence relation to each IMI subscale and 

without performance value. In contrast the present study used path analysis with 

perceived competence relating to the overall IMI value with performance value. 

A mam objective of the present analysis was to evaluate the fit of the model to 

the data. LISREL suggested a number of measures of fit as a whole, namely Chi 

Square, with hs degrees of freedom, called the Chi Square Ratio, the Goodness of Fh 

Index (GFI), the Adjusted Goodness of Fh Index (AGFI), and the Root Mean Square 
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Residual (RMSR). According to Byrne (1989), a chi square ratio greater than 2.0 is 

an madequate fit. In the present study, the value of a Chi Square Ratio was 3.0, 

mdicating that based on that criterion h is a poor fit. A Chi Square Ratio of five times 

the degrees of freedom is reasonable according to Wheaton (1977). However, 

Carrines and Molver (1981) were of the view that two or three thnes is more 

acceptable. The criteria forjudging the model fit given by Byrne (1989), Wheaton 

(1977) and Carrines and Molver (1981) lead to different conclusions m the present 

analysis. As such, a universally acceptable Chi Square Ratio has not been arrived at 

which can produce consistent, widely agreed upon resuhs. Joreskog and Sorbom 

(1986) were of the view that h is incortect to say whether h is a good or poor fit, 

rather h would be appropriate to say whether the model is tenable or not. 

The interpreation of the Chi-Square Ratio appears to depend on the statistical 

leaning of the specific experimenter. It appears that the criteria for the Goodness of 

Fh Index depend on whether the sample size is large or smaU. Therefore, the value of 

the Goodness of Fh Index should be mterpreted as acceptable or not, dependmg on 

the sample size. Taking into account aU the above factors, a chi square ratio of 3.0 m 

the present study sounds quhe acceptable and reasonable. Accordmg to Byrne 

(1989), a GFI of apprombcately .9 is a fairly good fit. In this present model the 

Goodness of Fh Index was .924, mdicating that h is fairly good. When degrees of 

freedom is taken into account as m the present study, the AGFI value is .779, 

indicating that it is a fair fit only as values quite close to 1.0 are considered to reflect 

good fit. A Root Mean Square Residual close to zero is considered good and m the 

present study as the RMSR is .031, h is considered to be acceptable. Byrne (1989) 

suggested, however, that h is mcortect to depend solely m this smgle statistic m 

determining the model fit as even wrong models may have an RMSR close to zero. A 

definitive conclusion on the fit of the present data to the proposed model cannot be 

unequivocally stated. While h is a acceptable by most mdicators the fit is clearly not as 

close as would be needed to have great confidence that the model is the best 
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explanation of the relationships under study here. Of particular concem in this respect 

is the weak to non-significant path between perceived competence and intrinsic 

motivation. This path could be attenuated by the very strong Unks between the same 

variable on consecutive occasions found for performance, perceived competence and 

mtrinsic motivation. This would not explain the significant paths found for 

performance on some of these occasions, however, consistent with, but enhancmg the 

ANOVA findings. 

In conclusion, LISREL causal modelling analysis for the present study 

suggested that poshive verbal feedback had a significant poshive effect on basketbaU 

free throw shootmg performance, perceived competence and mtrinsic motivation both 

hnmediately, m the long term, and when the reward was withdrawn.. The thought of 

breaking of a previous record contributes greatly to the drive to perform better. It is 

possible that the learning effect may contribute to present resuhs, because once a 

"sports skiU is acquired, h may not easily disappear. Thus, performance was 

maintained after removing the reward on Occasion 3 and h influenced perceived 

competence and mtrinsic motivation. Performance had a significant effect on 

perceived competence m the present study; this is consistent with the study of 

Vallerand and Blais (1986). It is noteworthy that even when verbal feedback was 

removed, performance stiU had a significant effect on perceived competence and 

mtrinsic motivation when the component models were evaluated separately. It appears 

that positive verbal feedback could contribute to performance, perceived competence, 

and mtrinsic motivation both in the long term and when the reward was removed. 

When the present resuh was analysed separately from the overaU model, for the 

relationship between verbal feedback, perceived competence, and mtrinsic motivation, 

the mediating effect of perceived competence on intrinsic motivation was found to be 

significant. In all other models h was not significant condition. This suggests that the 

effect of perceived competence on in mtrinsic motivation was not as strong as the 

dkect effect of positive feedback or the effect of positive feedback mediated by 
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performance. This hnpUcations of aU the findmg are discussed m the foUowmg 

section. 

7.5. Overall Conclusion Regarding Studv2 

The resuhs of the ANOVA and LISREL analysis suggested that positive 

verbal feedback (normative praise) significantly and positively mfluenced 

performance, perceived competence and mtrinsic motivation. Furthermore, this level 

was maintained after verbal feedback was removed. For each variable the mteraction 

effect between treatment and occasion was significant (p<0.05), suggestmg when 

positive feedback was provided, each variable was significantly increased. 

Each variable for the younger students was more influenced by positive 

feedback than that of older students. Different age groups did not exhibit significantly 

different response in performance, perceived competence, mdicating performance and 

perceived competence are Ukely to be infiuenced by psychological development and 

skiU progress rather than the age effect. In particular, there was no gender difference 

in intrinsic motivation in response to positive feedback. Intrinsic motivation was 

mcreased both for males and females. This contrasts with previous study (Deci, 

1972) which found a gender difference m intrinsic motivation and positive feedback. 

The resuhs of LISREL supported the resuhs of ANOVA, suggestmg that 

positive feedback (normative praise) was significantly associated performance, 

perceived competence and intrinsic motivation. The resuhs of LISREL indicated that 

each previous variable has a significant influence on the foUowing variable across the 

three Occasions. The performance had a significant effect directly on perceived 

competence when a reward was given in the overaU model. However, when data was 

analysed by separatmg second occasion and third occasion of the model, the 

performance had a significant effect directly on perceived competence and mtrinsic 

motivation both in the reward and removal of reward period. 
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In general, the mediatmg effect of perceived competence on hitrinsic 

motivation was barely evident m the overall model. However, this effect was analysed 

mdependently on the second occasion and the data was analysed a relationships 

between verbal feedback, perceived competence and intrinsic motivation became only 

apparent. The results of this data fit to the overall model regardmg the chi-square 

ratio (3.00, Goodness of Fh Index (924), Root Mean Square Residual (.031), 

Adjusted Goodness of Fh Index (.779), suggested that the data fit to the overaU 

model appeared to be quite acceptable and reasonable. 
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Chapter. 8. Confirmatory Factor Analysis 

8. 1. Introduction 

In Chapter 3, the mtemal consistency of the Intrinsic Motivation Inventory (IMI) 

was determmed for use with 12-16 year old Australian students. McAuley, Ducan, 

and Tammen (1989) had modified it to a 16 hem version with four subscales, for use 

m sport (basketbaU one-on-one game) with American coUege students. At the thne 

when the thesis was developed, that is during 1990, this McAuley et al. paper strongly 

supported the factor stmcture of the IMI. In fact, m a later paper (McAuley, Wraith, 

& Duncan, 1991) further factor analytic data is cited m support of this factor 

stmcture. In this context, the present thesis accepted the claim that a very robust four 

factor stmcture existed. Before using the IMI in the present research it was, thus, 

considered to be necessary only to check the intemal consistency of the subscales for 

use with AustraUan adolescents. Presentation of preliminary results of the mam studies 

m 1993, first raised comments that the IMI might have weak factorial vaUdity. It was 

decided at this point that h would add mformation to the present thesis if a 

confirmatory factor analysis was done on the final set of mtemal consistency data, 

even though h could not affect the main studies which had akeady been completed. 

Four studies were required to modify the IMI for Australian use. Although the 

resuhs of the fourth study suggested that the 11 hem version of the IMI developed for 

use with the younger Australian sample had an acceptable level of mtemal 

consistency, the intemal consistency analysis does not provide confirmatory evidence 

for the factor stmcture of the IMI. A confirmatory factor analysis was, therefore, 

executed to examme the factor stmcture of the 11 item IMI, usmg the data from the 

fourth mtemal consistency study, which produced acceptable mtemal consistency, 

with an overall alpha coefficient at 0.90 and subscale alpha coefficients with the 
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foUowkig levels: Effort-Importance, alpha=0.73, Interest-Enjoyment, alpha=0.81. 

Perceived Competence, alpha=0.89. 

Weiss, Bredemeier and Shewchuk (1985) used a confirmatory factor analysis to 

test the fit to sport data of the model for the hitrinsic motivation questionnake which 

was developed by Harter (1981b). Weiss et al. used as subjects thkd to sbcth grade 

students, participatmg in a chUdren's summer sport camp, which was organised to 

focus on skiU development, cooperation with a co-worker and positive attitude 

toward sports. The chi square value for the study by Weiss et al. was 565 with 385 

degrees of freedom using the LISREL 5 program. Although this chi-square value was 

significant, the ratio of the chi square value to the degrees of freedom is 1.43, and 

smce this is less than 2, accordmg to Byrne (1989), h mdicates an acceptable fit. 

Additionally, the Goodness-of-Fh-Index (GFI) of .749 and the Adjusted Goodness-

of-Fh Index (AGFI), .705, led to an acceptable fit of the data to the whole model. 

They did not report the value of Root Mean Square Root. 

Markland, Hardy and Ingledew (1992) suggested that the resuhs of the 

confirmatory factor analysis of IMI employed m competitive basketbaU game 

McAuley et al. (1989) was UberaUy mterpreted accordmg to conventional conception. 

For example, they reported that the fit of data to proposed stmcture of IMI was a 

good fit. Markland et al. pomted out that the chi-square ratio was 2.499, which 

according to Byrne (1989) is poor fit, being more than 2.0. The value (0.057) of Root 

Mean Square Root (RMSR) was higher than close to zero, which is not very good fit. 

They did not report the value of the Adjusted Goodness fit Index. 

McAuley, Duncan and Tammen (1989) used confirmatory factor analysis to 

determine the fit to the hypothetical factor stmcture for the 18 and 16 hem versions of 

the Intrinsic Motivation Inventory (Ryan, 1982) in a competitive basketbaU one-on-

one game with coUege students. They used the LISREL 6 program to test a 
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hierarchical model of the IMI (Ryan, 1982) m which four first order factors (Interest-

Enjoyment, Perceived Competence, Effort-Important and Pressure-Tension) loaded 

on a second order factor (Intrinsic Motivation). For the 18 hem version, they found 

that chi-square=252.36, degrees of freedom=101; the ratio between the chi-square 

and its degrees of freedom was 2.499; GFI=.788; RMSR=.136; delta=.76. (p.<.001). 

McAuley et al. (1989) found no change m the factor stmcture when two items were 

deleted which increased the intemal consistency of subscales. They supported this 16 

hem version of the IMI. 

Markland, Hardy and Ingledew (1992) mvestigated the factorial validity of the 

Intrinsic Motivation Inventory (IMI) developed by Ryan (1982), usmg a 15 hem 

version with three items representing a perceived choice scale (Markland, 1991). The 

subjects m this study were people aged 21 years participatmg m regular physical 

exercise. The resuh of confirmatory factor analysis employmg LISREL 7 revealed that 

the hierarchical model with the original perceived choice scale, suggested a poor fit to 

the data (chi square=356.47, p<0.001; the quke squre ratio value =2.74; Adjusted 

Goodness of Fh Index=0.771; RMSR=0.147). Markland et al. (1992) proposed tiiat 

the rational factors based on the theoretical background to the IMI needed substantial 

revision due to some possible weaknesses. For mstance, some of the hems may not 

refiect the conception of hitrinsic motivation proposed to underUe the IMI. Thus, the 

items m the perceived competence scale, appear to refer to a social comparison 

conception of perceived competence rather than perceived competence judged 

mtemaUy. The pressure-tension and effort scales were also questionable, according to 

Markland et al., because an mdividual may feel under pressure and tense m a 

competition and stiU be highly motivated intrinsically. The effort scale can also be 

questioned because great effort does not necessarily reflect mtrinsic motivation, 

because the person might tmly be more interested in the extemal reward. 
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Taken together, the value of chi-square ratio m two separate studies by 

McAuley et al.(1989) and Markland et al.(1992) mdicated that tiie fit of the data to 

the proposed stmcture of IMI was a poor fit. A variety of acceptable values for the 

ratio between the chi-square and its degrees of freedom have been recommended, 

rangmg from a low of 1.50 with sample size of 1000 (Muther, 1987) to a high level of 

less than 5.00 (Hendricson, 1983). Saris and Stronkhorst (1981) have also proposed 

that a ratio of chi-square to degrees of freedom below a value of 5.0 is considered to 

be an mdex of the model's acceptabiUty. Byrne (1989) recommended that a ratio of 

greater than 2.0 is a poor fit. Although the chi-square value is clearly noteworthy and 

would normally indicate lack offit, Joreskog (1977) suggests that 

"Although the chi-square-measure may be viewed theoreticaUy as a 

test statistic for testing the hypothesis that is of the form impUed by 

the model against the altemative that is unconstramed (see Joreskog, 

1977), h should be emphasised a use of chi-square is not vaUd m most 

appUcations. In most empkical work, the model is only tentative and 

is only regarded as an approximation to reaUty. From this pomt of 

view the statistical problem is not one of testmg a given hypothesis 

(which a priori may be considered false), rather one of fittmg the 

model to the data and to decide whether the fit is adequate or not (p 

47)". 

To explain this, Joreskog notes that 

"the chi square is senshive to sample size and very sensitive to 

departures from multivariate normality of the observed variables. 

Large sample size and departures from normality tend to mcrease chi 

square over and above what can be expected due to specification ertor 

m the model (p. 43)" 

In addition, researchers have used the Goodness-of-Fh Index (GFI) and the Root 

Mean Square Residual (RMSR) to show the overall fit of the data to the model, but 
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shnUar discussions about the degree to which values reflect a good fit have also 

plagued the Uterature here. 

Although the sample (N=80) was rather smaU, h was determmed to execute a 

confirmatory factor analysis on the data from the fourth intemal consistency study in 

the present thesis (that which used the version of the IMI later used in the two main 

stiidies) to test the goodness of fit of the data to the proposed stmcture of the 

modified IMI of three first order factors (Perceived Competence, Interest/Enjoyment, 

and Effort/Importance) and one second order factor intrinsic motivation. This was 

considered to be appropriate m view of contemporary practice (e.g. McAuley et al., 

1991; Weiss et al., 1985) and methodological advice such as that of Schutz (1993) m 

his keynote address on methodology in sport psychology at the World Congress of 

Sport Psychology. 

8.2. Method and Analysis 

8.2.1. Participants. Design. Measures. Procedure 

The detaUs of aU aspects of the method of data coUection for this analytical 

procedure are presented m Chapter 3 m section 3. This mcludes the nature of the 

sample, the specific wordmg of the 11 IMI hems and the testing procedure which was 

foUowed. 

8.2.2. Nature of the Analysis. 

The basic idea of factor analysis is to find a smaU set of underiymg latent 

variables that account for the mtercortelation between the response variables, m this 

case the hems of the questionnaire. In contrast to an exploratory factor analysis, m 

confirmatory factor analysis the underlying model is based on a specified hypothesis. 

The observed variance-covariance matrix can then be checked against a fitted value 

given the model and the data. Various fit indices can be constmcted based on the 

discrepencies between the observed and predicted variances and covariances, and 
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these can be tested statistically to see if the model does or does not agree with the 

data. 

The LISREL 7 Package (Joreskog & Sorbom, 1989) provides a very 

convenient method for domg the calculations. Another package, PRELIS (Joreskog 

6. Sorbom, 1990) is a preprocessor for LISREL and provides the necessary 

estimation of the cortelation matrix, particularly m troublesome situations when some 

of the data is ordmal or censored, that is, only part of the distribution is observable. 

For ordinal data the preferted procedure is to use polychoric correlations 

rather than Pearson cortelations, and to use a weighted least squares analysis based on 

an esthnate of the asymptotic variance-covariance matrix of the cortelations. The 

PRELIS program wUl not compute the variance-covariance matrix unless the sample 

size is bigger than 200. According to the manual this can be done but "this possibly 

should be used with very careful attention, because results produced in smaU samples 

may not be reUable"( Joreskog & Sorbom, 1989). Hence, aU analyses m this study 

which used a sample of 80 subjects are based on Pearson's cortelations. It should be 

noted that h appears that while McAuley, Duncan and Tammen (1989) based thek 

analyses on Pearson's cortelations, Markland et al. (1992) based thek analyses on 

covariance matrices. 

The raw data from the fourth intemal consistency study is presented m Appendbc 

7. A confirmatory factor analysis was executed usmg the appropriate facUity m the 

LISREL version 7 program. 
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Figure .8.3 First order model (M3) 

with three latent variables (LI, L2, L3). 

Figuit 8.4: Second order model (M4) with three 
first oraci latent variables (L1, L2,1_3) and 
one .second order factor vmable. 

Fig 8.1 NuU Model (MQ) Whh No Underiymg Stmctiire (ie, caus (XI, X2)=0. 

Fig 8.2 Fkst Order Model (Mj) Whh One Latent Variable (LI). 

Fig 8.3 Fkst Order Model (M3) Whh Three Latent Variables (LI, L2, L3) 

Fig 8.4 Second Order Model (M4) With Three Fkst Order Latent Variables (LI, L2, 

L3) and one Second Order Factor Variable. 
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The nuU model shown in Figure 8.1 makes no attempt to model the cortelations 

between the items m the IMI. This is because each hem is independent and not m any 

way related to the other. The first order model m Figure 8.2 attempts to explam the 

cortelation between the hems m the IMI by the existence of one latent variable, the 

cortelation between each variable and the underlying IMI factor. The first order 

model in Figure 8.3 attempts to explain the cortelations between the items in the IMI 

as due to the existence of three latent variables cortesponding to the three sub-scales. 

Each hem loaded each of the subscale factor(three), which are compared and mter-

related to each other. The three latent variables are cortelated. Finally, the model 

shown in Figure 8.4 attempts to explain the cortelations between the three latent 

variables hitroduced m Figure 8.3 by the existence of an additional latent variable. In 

order to test a hierarchical version of IMI, the 11 hems were grouped mto three 

subscales, from the relationships of which the IMI was determined. 

When there are only three first order latent variables the two models presented in 

Figure 8.3 and 8.4 generate the same covariance matrix and hence cannot be 

separated on the basis of the data. Statiststically, the two models are equivalent. With 

only three subscales h would be impossible to separate the first order and second 

order models on the basis of the data. The confirmatory factor analysis, thus, tested 

the three factor model. Model 1 in Figure 8.1. 

8.3. Resuhs 

The resuhs of the confirmatory analysis are presented m Table 8.1. Four models were 

fitted; 

a) MQ the nuU model, shown m Fig 8.1. 

b) M] aU mdividual items loading on a single latent variable, mtrmsic motivation 

shown m Fig 8.1. 
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^) ^ 3 , items 1, 3, 6 and 8 loadmg on an Interest and Enjoyment latent variable, 

hems 2, 4, 9 and 11 loading on a Perceived Competence latent variable, and hems 5, 

7 and 10 loadmg on an Effort/Importannce latent variable. 

d) M4, as for M3 but m addition the latent variables Interest/Enjoyment, Perceived 

Competence and /Effort and Importance loading on a second-order latent variable 

hitrinsic motivation. 

Table 8.1 gives various summary statistics for each model; these are the Chi 

Square" goodness of fit test, the associated degrees of freedom, the Goodness of Fh 

Index, the Adjusted Goodness Fh Index and the Root Mean Square Residual. 

Table 8.1. 

Goodness of Fh Indices For IMI For Basketball Free Throw Shooting 0^=80 )̂ 

Model 

H 

A/, 

M, 

K 

;^T\\1aX 

565.43 

253.61 

184.99 

184.99 

df 

55 

44 

41 

41 

z ' M i . . ^ 

10.28 

5.763 

4.511 

4.511 

GF 

0.381 

0.621 

0.716 

0.716 

ADJ GF 

0.257 

0.431 

0.543 

0.543 

RSMR 

0.368 

0.152 

0.120 

0.120 

Examination of the summary statistics reveals both MQ and Mj are discredhed by the 

data. The chi square ratio to degrees of freedom for M and M are both greater than 

5.0 and thus mdicate a poor fit. The Goodness of Fh and Adjusted Goodness of Fh 

Index for MQ and Mj are also poor. 

Examination of Table 8.1 shows that the statistics for M3 and M4 are exactly 

the same. As shown m Appendbc 24 (NeU Diamond, personal communication, 

Febmary, 1995), when there are three fkst order latent variables (as contrasted to 

four, as m the McAuley et al. (1989) analysis, models M3 and M4 are mathematically 
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equivalent. For M3 and of course the equivalent M4 the chi square ratio has 

decreased to 4.5 which is stUl not very strong. Both Goodness of Fh and Adjusted 

Goodness of Fit Indices are not very high, weU short of the recommended values of at 

least 0.8 (NeU Diamond, personal communication, Febmary, 1995). 

These results mdicate that the stmcture of the revised IMI is not clear. The degree 

of overlap of items also suggests that the presence of three separate subscales is 

questionable. The goodness of fit mdices suggest that the data does not fit the 

proposed factor stmcture weU. The Chi-Square Ratio is much too high, the 

Goodness of Fh Index (GFI), and the Adjusted Goodness of Fh Index (AGFI)) are 

too low for a good fit of the data to the model, that is, the three factor stmcture. The 

Root Mean Square Residual (RMSR) is also substantiaUy higher than recommended. 

Examination of Table 8.1 shows that all the models do not fit weU. AU the j ^ values 

are significant at the .001 level. These resuhs agree with conclusions of 

Markland(1992) and the data presented by McAuley et al (1989) m suggestmg that 

the factor stmcture of the IMI is not clear. 

FoUowing Markland (1992), another way of representmg the resuhs of the LISREL 

analysis for the presented three factor model is shown m Table 8. 2. This presents 

the goodness offit resuhs of the confirmatory factor analysis for the three subscales. 

For each subscale statistics are given for both the nuU model and the model where 

each hem loads on the latent variable. For Factor 2 (Perceived Competence) and 

Factor 3 (Effort/Importance) the goodness offit indices were high, mdicatmg that for 

these two factors the hypothesised model, that is, that hems 2, 4, 9, and 11 load on 

perceived competence, and hems 5, 7, and 10 load on effortAunportance was 

acceptable. However, the resuhs were less favourable for Factor 1 

(Interest/Enjoyment). The goodness of fit mdices were only moderate and the chi 
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square goodness of fit test was highly significant at the 5% significance level. 

However, the chi square ratio was less than 4, mdicatmg that the hypothesised model 

was acceptable (Byrne, 1989). 

Table 8. 2 

The results of fit in the model. 

Model ^ df GFI AGFI RMSR 

Factor 1 

Factor 2 

Factor 3 

NuU 
Factor 

NuU 
Factor 

NuU 
Factor 

44.28 
15.8 

22.46 
13.39 

87.42 
.42 

6 
2 

6 
2 

3 
2 

000 
0001 

000 
031 

000 
812 

.790 

.915 

.400 

.961 

.571 

.997 

.649 

.577 

.000 

.803 

.142 

.990 

.231 

.175 

.548 

.032 

.434 

.029 

"* Schly loadmg an latent variable all equal. 

8.4. Conclusion 

McAuley et al. (1989) suggested that the IMI can be modified either by 

rewording hems or removing whole subscales without major effects on reUabUity and 

vaUdity. In the non competitive situation of this study, where stress was low, the 

tension sub-scale did not appear to function effectively on the basis of the mtemal 

consistency analysis m Chapter 3 It was decided that h should be omitted from the 

IMI for this study. In addition, several hems were modified, producing an 11 item 

version which showed good mtemal consistency. The confirmatory factor analysis 

suggested that the final 11 hem version may not have been measuring three separate 

subscales and raised doubts about the validity of this modified version of the scale. 

Hardy and Markland (1992) have also expressed reservation about the vaUdity of 

the IMI and they questioned the mterpretation of the data given by McAuley et al 
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(1989), especiaUy with reference to goodness of fit ( Hardy personal commination. 

May 20, 1994). The mclusion of a perceived choice subscale has also been suggested 

by Hardy and Markland (1993) in Une with Ryan's (1982) origmal work on the IMI. 

It is felt that the IMI used in the studies on monetary reward and feedback in this 

thesis did provide a general reflection of mtrinsic motivation, although some 

reservation must be expressed about conclusions drawn m those studies. Perhaps, the 

validity of specific subscales is particularly m question. The overaU mtrinsic 

motivation score was the orUy measure derived from the IMI which was used in these 

two studies. It may not be sufficiently sensitive, as a measure of intrinsic motivation, 

given the factor analytic data on the subscales. For further research on hitrinsic 

motivation in sport and exercise, a more thoroughly validated measure is requked. 

It is also interestmg to note that the more specific comparison of goodness of 

fit statistics for each factor, comparing the nuU model with the observed data, raised 

doubts about the Interest/Enjoyment factor more than Perceived Competence or 

Effort/Importance. Recent work by Reeve (1989) has suggested that mterest and 

enjoyment are mdependent elements of mtrinsic motivation. Previously, the IMI did 

not distmguish between these two factors m relation to thek role m mtrinsic 

motivation. However, Reeve (1989) suggested that mterest and enjoyment contribute 

two separate roles to mtrinsic motivation and should be measured differently. He 

theorised that mterest, with exploration and novelty, contributes to mtrmsic 

motivation in one way, whereas enjoyment, mcludmg satisfaction of performance 

evaluation, contributes to mtrinsic motivation m another way. Considering Reeve's 

view of the distmction between interest and enjoyment, h is possible that the IMI 

should be modified to reflect this difference (Tammen, che, 1995). 

At the same time, h should be bom m mind that many of the IMI differences 

found for age, sex, treatment and occasion using ANOVA techniques, as weU as much 

of the causal modelUng analysis involving mtrinsic motivation, did make sense. It was 
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often consistent with predictions and with previous work. In conclusion, it thus seems 

that the pattems and trends in mtrinsic motivation observed in the mam studies are 

worthy of note. Thek replication in studies usmg a more rigorously vaUdated measure 

of mtrinsic motivation or preferably, several such measures of mtrinsic motivation, is 

necessary before the conclusions drawn about the mfluence of extrinsic reward on 

mtrinsic motivation and recommendations made for the use of extrinsic reward by 

coaches and teachers can be made with total confidence. 
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Chapter 9. General Conclusion 

9.1. Introduction 

Studies conducted m the present thesis have explored the relationship between 

reward, performance, perceived competence and intrinsic motivation based on the 

Cognitive Evaluation Theory. In particular, the mediatmg effect of perceived 

competence on mtrinsic motivation and the mediatmg effect of performance on 

perceived competence and hitrinsic motivation have been mvestigated. Previous 

research mamly focused on the effect of reward, v^thout considering the informational 

effect of performance feedback on perceived competence or mtrinsic motivation. 

Recently, however, Vallerand and Blais (1986), Vallerand, Deci and Ryan (1987), and 

Deci and Ryan (1980, 1991) gave more attention to this matter. The present thesis 

has a different approach, compared to thek method and approach. This thesis 

examined the effect of extrinsic reward on performance, as weU as on perceived 

competence and intrinsic motivation and it also mvestigated the mediatmg effect of 

performance on perceived competence and intrinsic motivation over the longer term 

and when reward was removed. 

In the past, research on the effect of reward on intrinsic motivation has 

concentrated on the short-term effect and did not test the long-term effect of the 

provision and removal of reward. Both studies m the present research went further by 

using a three occasions design, where a pretest to select those moderately high on 

intrinsic motivation was foUowed two weeks later by introduction of extrinsic reward. 

This delay allowed for testing of changes in extrinsic reward due to extraneous 

mfluences. Changes attributable to extrinsic reward, which were monitored 

hnmediately were also examined three weeks later, at the start of the third session. 

The third occasion was performance with no extrinsic reward which exammed the 

effect of removing reward. This chapter considers the major issues addressed by these 

two studies, ways in which future research can hnprove on the present work, and 

hnpUcations for the use of extrinsic reward by coaches and teachers. The concludmg 
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chapter also assesses the use of modeUing techniques and confirmatory factor analysis 

m this thesis. 

9.2. Cognitive Evaluation: Reward. Perceived Competence And Intrinsic Motivation 

The research m this thesis has demonstrated that extrinsic reward can mcrease 

performance, perceived competence and intrinsic motivation m the immediate and m 

the longer term. Paradoxically, the removal of reward did not show any considerable 

effect on performance, perceived competence or intrinsic motivation. This appears to 

contradict Cognitive Evaluation Theory (Deci, 1975; Deci & Ryan, 1980, 1985), 

wWch proposed that extrinsic reward tends to decrease hitrinsic motivation m a task 

that is mteresting to the subjects. 

In the first study, monetary reward was offered and given m an overtly 

controlUng manner, and yet hnmediate significant mcreases m performance, perceived 

competence and mtrinsic motivation were observed. These mcreases were retamed 

three weeks later and did not decline after performance was repeated with no reward 

offered or given. It was suggested that subjects might not have perceived themselves 

as controUed, but perceived the reward as mformation, typicaUy positive, as most of 

them did hnprove. The second study, usmg positive feedback rather than monetary 

reward, essentially repUcated these resuhs. With positive verbal feedback as reward, 

adolescents of both sexes responded positively to the feedback, there being no 

evidence of females perceiving themselves to be controUed by h. The effect was 

retained after performance with no extrinsic reward offered or given two weeks later. 

Deci's (1975) Cognitive Evaluation Theory proposed that reward has both 

facilhative and mhibitive effects on mtrinsic motivation. On one hand, h can have a 

detrimental effect when h shifts the causality from within the mdividual to the extemal 

reward. It is proposed that this controlling aspect of reward leads to reduction of 
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self-determination, and hence, reduces mtrinsic motivation. Furthermore, reward can 

mform people about thek mcompetence, or reduce thek level of perceived 

competence, and therefore decrease mtrinsic motivation. On the other hand, reward 

may provide mformation about the person's competence, and therefore, increase 

hitrinsic motivation. For this reason, h is hnportant to determine which factor is 

salient m relation to a reward, as the salient factor may lead to either an mcrease or a 

decrease m mtrinsic motivation. In the monetary reward study here, it is uncertam 

which aspect was more salient. It is suggested that the reward gave positive 

information based on the observation that perceived competence and hitrinsic 

motivation increased, but, if this was the case h is stiU surprising that such an overtly 

controUing set of instmctions was overridden in many subjects. 

The resuhs of causal modelling analysis revealed that the extrinsic reward, 

both monetary and verbal feedback, significantly, and dkectly mfluenced performance, 

perceived competence and intrinsic motivation m the overall model. As mdicated in 

the overall model, performance 1 directly reinforced performance 2, and performance 

2 in tum directly affected performance 3. The same chain reaction was observed with 

perceived competence and mtrinsic motivation. This suggests that knowledge of 

previous experience has a strong influence on present perception. It appears also that 

subjects' mterpretation of previous experience had a direct effect on thek future 

behaviour. This observation has been supported by Bandura (1989). 

Contrary to the findings of Vallerand and Reid (1984), this present study faUed 

to demonstrate the mediating effect of perceived competence on mtrinsic motivation. 

In view of the findings of Vallerand and Reid, this is difficuh to explam. However, m 

the second experiment, the above mentioned mediatmg effect was observed m some 

variations of the model. The failure to consistently repUcate the causal Unk between 

perceived competence and mtrinsic motivation, is surprising for two reasons. Fkst, h 

was clear that perceived competence and intrinsic motivation were both significantly 
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enhanced by monetary reward in study 1 and positive feedback m study 2. Second, 

the modified IMI contained a four item perceived competence subscale. It was 

anticipated that this would facUitate the association with the one item scale, shnUar to 

that developed by VaUarand and Reid (1984), which was used to measure perceived 

competence. The studies conducted here suggest that the role of perceived 

competence as a mediator between extrinsic reward and mtrinsic motivation is not 

always strong. An important issue for future research, then, concerns identifymg 

factors which affect the mediating role of perceived competence on mtrinsic 

motivation. 

9.3. Performance Related to Perceived Competence and Intrinsic Motivation 

The present thesis observed that reward faciUtated performance. This findmg 

was also demonstrated in studies conducted by Kamal (1989), Martens, Burwitz and 

NeweU (1972), and Thomas and Tennent (1978). McGraw (1978) suggested that 

reward often generates a detrimental effect on performance, but can mcrease 

performance such as, creative activity, and mcidental learning when a task is highly 

mteresting to people, or when the solution to the task is open-ended. The present 

research is consistent with previous research (Kamal, 1989; Rushall & Pettinger, 1969) 

which found that extrinsic rewards enhanced performance. While the basketbaU free 

throw shooting task was at least moderately interesting for participants (Mean=51 on 

a scale from 11 to 77), the closed nature of the task and the fact that most students 

hnproved with practice might have counteracted any effect which McGraw's work 

suggested. Although a reward hself may be seen as an mstmment that controls 

behaviour, to some extent h also can be perceived as an mdication of competence. 

This was demonstrated in the performance of most of the subjects m the present 

studies. In such a case, improved performance can also become an mdicator of one's 

skUls and abilities. Hence, performance m both studies was associated with mcreased 

perceived competence. Performance-contingent reward is particularly prone to be 

associated with the subjects' performance progress. When the size of the reward 
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reflects the scale of hnprovement, hs role can become more mformational than 

controUmg. Other researchers (Enzel & Ross, 1978; Harackiewicz, 1975; Kamiol & 

Ross, 1977; Ross, 1976; Schunk, 1983) have made the same observation m thek 

research. Deci and Ryan (1991) emphasised that performance mterpretation and the 

perception of personal competence are based on the subjects' sense of self-worth m 

the activity. In sport, where the participants want to chaUenge a previous record, 

reward is an acknowledgment of success, mastery, and superiority. From this 

perspective, the feeling of challenge causes the subject to exert more effort towards 

the task. This may lead to an increase in mtrinsic motivation. 

When parts of the model were analysed separately, in comparison to the 

overaU model, usmg LISREL stmctural equation modeUing techniques, it was shown 

that performance significantly affected perceived competence and mtrinsic motivation. 

This happened even more strongly when the reward was removed. Along the same 

Une, Vallerand and Blais (1986) also showed that the level of performance 

significantly affected perceived competence by using causal modeUmg. They used the 

Cognition-Affect-Intrinsic-Motivation Model to determine how perceived competence 

changes when performance has changed. Later, VaUerand, Deci and Ryan (1987) 

suggested that perceived competence is mfluenced by perception of performance, 

which m tum leads to change m mtrinsic motivation. Deci and Ryan (1988) proposed 

that performance could mediate between reward and intrinsic motivation, usmg the 

term "performance-mediated effect". Reward can influence performance m the task 

and then changes m performance lead to the change m mtrinsic motivation, because 

hnproved performance is perceived to reflect competence. 

It is also noteworthy that performance had a strong dkect effect on perceived 

competence in study two where poshive verbal feedback was offered. In the first 

study, when the results were analysed, extrinsic reward significantly affected both 

perceived competence and mtrinsic motivation, and perceived competence had a 
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significant mediatmg effect on mtrinsic motivation. However, when performance was 

analysed with extrinsic reward, perceived competence and mtrinsic motivation, 

extrinsic reward had a significant effect on performance. On the thkd occasion when 

no reward was offered, and when partial models were exammed, performance 

significantly and directly mfluenced perceived competence and mtrinsic motivation. 

However, the mediating effect of perceived competence on hitrinsic motivation was 

not found. This was illustrated m the overaU causal models for studies 1 and 2. The 

results suggest that the mediating mfluence of performance on perceived competence 

and intrinsic motivation, as weU as that of perceived competence on intrinsic 

motivation, appear to depend on the nature of the reward and the context m which h 

is delivered. Future work needs to examine the way in which participants perceived 

the reward, performance, feedback, both intrinsic and extrinsic, and thek role m the 

situation. In the first experiment, the mediating effect of performance on perceived 

competence might have not reached significance because of the powerful effect of 

monetary reward. In the second experiment, when verbal feedback, possibly a weaker 

reward, was used, performance showed a greater effect on perceived competence. 

This view is confirmed by the stmcttiral equation modelling observation from the 

partial models for both studies. In the partial model m study 1, when monetary 

reward was removed on Occasion 3, the mfluence of performance on perceived 

competence became significant. In study 2, where verbal feedback was the extrinsic 

reward, performance showed a significant effect on perceived competence on 

Occasion 2, when feedback was given, as weU as on Occasion 3. 

Unexpectedly, when reward was removed, performance contmued to affect 

mtrinsic motivation directly. Vallerand and Blais (1986) suggest the same resuh, even 

though h is not evident m the published research. It can be concluded that a highly 

salient reward could minimise the mediathig effect of performance on perceived 

competence, whereas with a less potent reward, the mformation avaUable dkectly 

from performance might be more salient. This mdicates that perception of 



292 

performance can promote changes m perceived competence and mtrinsic motivation, 

as suggested by VaUerand and Blais (1986). However, m the overaU model, 

perceived competence did not act as a mediator of mtrinsic motivation to a significant 

level, contrary to Cognitive Evaluation Theory (Deci, 1975). Further research is 

needed to determine whether certain performance situations, such as those 

represented by many sport tasks, affect the saUence of perceived competence relative 

to mformation from the task hself, that is, the salience of mformation coming dkectly 

from performance. This would suggest a modification to Cognitive Evaluation 

Theory, rather than undermining the entire theory. 

9.4. Long Term Effect of Reward 

The long term effect of reward on perfonnance, perceived competence and 

hitrinsic motivation, was examined, using direct measures of perceived competence 

and intrinsic motivation. A repeat of performance was also done, foUowing a thne lag 

after mtroduction of the extrinsic reward during which no further experimental 

manipulations were made. The ANOVA resuhs of the fkst study showed that three 

weeks after the reward was given, performance, perceived competence and mtrinsic 

motivation remamed at the same mcreased level in spite of the absence of any further 

reward, and with the opportunity for many extraneous factors to mfluence perceived 

competence and intrinsic motivation. The same observations were also made from the 

causal modelling analysis. Thus, the introduction of reward increased performance, 

perceived competence and intrinsic motivation and those mcreases were sustained 

three weeks later desphe subjects being free to do whatever they chose during that 

period. A critical factor in determining a change m perceived competence and 

intrinsic motivation in the long term appears to be the subjects' perception of thek 

performance rather than mterest m the reward hself That is, the subjects may have 

thought of the performance-contingent reward as a reflection of thek abUity or effort. 

In this study, perception of performance could have had a significant effect on thek 

self-evaluation. Previous research based on the measurement of hitrinsic motivation 



293 

using the free choice method, could not examme the long term effect of reward on 

intrinsic motivation because, with performance on the task bemg the measure of 

hitrinsic motivation, that type of research had no independent measures of perceived 

competence and intrinsic motivation prior to any repeated task behaviour or 

performance. The first study here, measured this long-term effect using the perceived 

competence scale and the IMI and found that the immediate positive effect of reward 

on performance, perceived competence and mtrinsic motivation did not change after 

three weeks. 

The second study here did not measure perceived competence and intrinsic 

motivation directly prior to performance on Occasion 3 because the effect was clearly 

demonstrated m study 1. The strong causal links, observed m study 2 stmctural 

equation modelling, between perceived competence and intrinsic motivation on 

Occasion 2 and on Occasion 3 after perfonnance, do suggest that the mcreases in 

perceived competence and hitrinsic motivation were retained over the longer term. 

The positive results obtained for the maintenance of mcreases in performance, 

perceived cjompetence and intrinsic motivation in the longer term are promising. They 

suggest that, m skiUs where learning occurs, hnprovements in performance can be 

encouraged by rewards presented on a single occasion, and they can be retamed m 

the longer term, even when there is no further reward. In fact, perceived 

competence and intrinsic motivation were also enhanced and remained at thek higher 

levels three weeks later m both studies. More work is needed to confirm that the 

manner of presenting reward (contingency) and the nature of the task, play key roles 

in determining the nature of the long term effects. Then, coaches and teachers wUl be 

able to employ rewards selectively, but with greater effect. 

There is some concem that the number of variables mcluded m the fliU LISREL 

models for each study is rather large in relation to the number of participants m that 

study. This could weaken the models . For future analyses h would be mterestmg to 

use the LISREL models change m performance, perceived competence, and intrinsic 
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motivation scores from occasion 1 to 2, and from occasion 2 to 3. This would reduce 

the ratio of variables to participants and could enhance the resultmg models. 

9.5. Removal Of Reward Effect 

The effect of removing a reward was exammed in both studies by further 

experhnental manipulation where performance was repeated with subjects aware that 

no reward was being offered and with no reward given foUowing performance, as 

defined earUer (section 5.3.2.5). In the first main study, monetary reward was 

promised and given, and then, three weeks later h was removed with no hnmediate 

effect on performance, perceived competence and hitrinsic motivation. These aU 

remamed at the mcreased levels attained when reward was offered, compared to a 

group which never received a monetary reward. In the second study, reward was not 

offered, but was given, in the form of poshive normative verbal feedback, before 

performance on Occasion 2. Three weeks later, performance was repeated and no 

positive verbal feedback was given before or after performance. Agam, performance, 

perceived competence and intrinsic motivation aU retamed thek mcreased levels, 

despite the removal of reward, compared to a group which received only neutral 

feedback on Occasion 2. These findings are not consistent with previous research. 

Lepper and Greene, (1976) found that removal of reward had a detrimental effect, 

compared with a no reward group and an unexpected reward group. Thek research, 

however, used the free choice method of assessing intrinsic motivation and did not 

assess perceived competence or standards of performance. Also, removal of reward 

was done shortly after the reward occasion. Few studies have examined the effect of 

removing the reward, especially m the longer term. Feingold and Mahoney (1975), 

Denman, Feltz and Landers (1981) and Loveland and OUey (1979) aU found that a 

negative effect of mtroducing a reward on intrinsic motivation was ameUorated by hs 

removal, that is, mtrinsic motivation increased again to hs original levels. Only 

Loveland and OUey also examined performance. They found the same pattem of a 

return to earlier higher levels. In both studies of the present thesis, m comparison. 
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performance, perceived competence and intrinsic motivation remamed at the higher 

levels attamed when reward was offered, three weeks after reward was given, and 

after repeated performance with no reward. In the present studies, performance 

involved a skiU which was clearly stUl being leamed by most subjects. This might 

explain, in part at least, the retention of performance scores. Specifically, the subjects 

were unUkely to unlearn the skiU. This might also explain, to some extent, the 

retention of increased perceived competence and hitrinsic motivation levels, as the 

causal • modelling, especially the stmctural equation model, suggested that 

performance mfluenced both perceived competence and mtrinsic motivation m the 

absence of the reward on Occasion 3. This mediating role of performance and 

especially, its relation to various types of reward or their salience, merits further 

study. 

Another difference between this study and the others which have mvestigated 

the longer term removal of reward, is that m those studies mtroduction of the reward 

led to a decrease in hitrinsic motivation. Here, the reward was associated with 

mcreases m performance, perceived competence and mtrinsic motivation. Attribution 

theory proposes that a self-serving bias functions, which acts to protect self esteem 

and maintain the most poshive view of oneself possible m the Ught of curtent 

mformation (Iso-Ahola, 1977; MiUer & Ross, 1975). Based on the action of such a 

mechanism, h might be predicted that on the removal of mformation (extrmsic 

reward) which lowered intrinsic motivation and perceived competence, as m the other 

studies (Feingold & Mathoney, 1975; Denman, Feltz & Landers, 1981; Loveland & 

OUey, 1979), mtrinsic motivation and perceived competence would increase, returning 

to a level close to hs original poshion. In the present studies, where performance, 

perceived competence and intrinsic motivation had mcreased as a consequence of 

mtroduction of the extrinsic reward, upon removal of the reward, the self-serving 

mechanism might be expected to operate to maintain the mcreased levels. Hence, m 
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both types of study the participants end up by perceiving themselves m the best 

possible manner. This is a very interesting issue, which is worthy of further testmg. 

The present research examined the longer term effect of introducmg reward 

separately from the effect of withdrawing reward m the long term. The effect of 

removal of reward is the effect on perceived competence or mtrinsic motivation of 

removing a reward which was previously offered. In much of the previous research it 

was not possible to distinguish the long term effect from the effect of removing the 

reward. This is because most studies which have examined intrinsic motivation m the 

longer term have used free choice activity as the measure of mtrinsic motivation, with 

no mdependent performance measure (e.g., Feingold & Mahoney, 1975). Also, these 

studies have typically not measured perceived competence separately. Because the 

present study measured perceived competence and intrinsic motivation by 

questionnaire and had an independent measure of performance, basketball shooting, it 

was possible to examine the long term effect of reward on perceived competence and 

mtrinsic motivation. Similarly, h was possible to mdependently examme the effect on 

perceived competence and intrinsic motivation of removing a previously given reward, 

by testing students on the Perceived Competence Scale and the Intrinsic Motivation 

Inventory (IMI). Both ANOVA and modelling analyses indicated that levels of 

perceived competence and intrinsic motivation were unchanged, after the three week 

delay (longer term effect) and after performance without reward (removal effect). 

These resuhs, which could not be found in any other pubUshed work, show promise 

for the use of rewards in sport. 

It should be noted that the same conclusion cannot be arrived at for 

performance, for a similar reason to that which hampered previous research, that is, 

the performance measure was part of the withdrawal process. Because students were 

informed before they performed that there would be no reward, performance must be 

considered to reflect the effect of withdrawing reward, not the longer term effect of 
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the reward. Nonetheless, the findmg that performance at this stage was not changed 

from that on Occasion 2 does suggest that h did not decUne in the longer term, smce 

there was no change to the previous condhions, while removal of the reward must be 

considered to be a change where negative consequences were more Ukely. In study 2, 

where there was no test of perceived competence and mtrinsic motivation before 

performance on Occasion 3, a similar argument can be made. This is based on the 

retention of high levels of perceived competence and intrinsic motivation after 

performance with rewards removed. The claim that perceived competence and 

intrinsic motivation remained higher on Occasion 3 can be supported by the strong 

causal paths from perceived competence and intrinsic motivation after performance on 

Occasion 2 to the same variables after performance on Occasion 3. The argument 

regarding performance on Occasion 3, repeats that for performance in study 1. In 

both studies, the strong causal path from performance on Occasion 2 to Occasion 3, 

again, supports the claim that performance remained at its increased level over the 

longer term. 

OveraU h is argued that the strong, positive effects of mtroducmg a monetary 

reward (study 1) or poshive feedback (study 2) on performance, perceived 

competence and mtrinsic motivation, were retained m the longer term, when no 

fiirther manipulations were made, and after a delay, following which the reward was 

removed. The design of the studies, especially study 1, and the use of powerful 

modeUing techniques, permit these claims, which have hnportant hnpUcations for 

coaching and teaching, to be made. 

9.6.Limitations of The Present Studies 

Several limitations of the present research which could be hnproved upon m 

future studies, should be noted. First, the present research did not mclude an 

mdependent measure of the level of self-determination. TheoreticaUy, the level of self-

determination, can be mfluenced by the reward, as weU as by the nature of hs deUvery. 
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It can become a major factor which mfluences changes of intrinsic motivation. In the 

first study m this thesis, the monetary reward was mtentionally offered m what was 

intended to be a highly controlUng manner. Resuhs of modeUmg analyses suggested 

that an mcrease m perceived competence was not the mam reason why mtrinsic 

motivation mcreased. It has been speculated that the mcrease m mtrinsic motivation 

might have been mfluenced by participants' perceptions of thek level of control m the 

situation. SpecificaUy, offering a performance-contingent reward might have made 

the students feel that they controUed whether they received a reward, thus, mcreasmg 

thek self determination, which increased mtrinsic motivation. The absence of a dkect 

measure of self-determination meant that this proposhion could not be tested usmg 

the ANOVA or the modelling statistics. Ryan (1982) did mclude a measure of 

perceived choice in his development of the IMI. McAuley, Duncan, and Tammen 

(1989) omitted it from thek work, suggesting its psychometric properties were not 

fuUy developed. At the time when the present work was conducted this was the 

curtent view and was foUowed m modifying the IMI for use here. Since then, 

Markland (1992) has recommended use of the perceived choice subscale. Whether it 

is this or a measure devised specifically for the task, a test of self-determination is 

needed, as assumptions from experimental manipulations cannot be confidently made 

unless the role of self-determination is examined dkectly. 

The present thesis used a version of the IMI with only 11 items, with 

modification to some questions, from the 16 items of the IMI. That 16 item version 

was modified by McAuley et al. (1989) from Ryan's original and thek own 18 hem 

version. To test the reliabUity of the revised IMI for the present research, hs mtemal 

consistency and test-retest reUabiUty were examined. It was through four mtemal 

consistency studies, two with only small samples, that the 11 hem version emerged, 

mcluding removal of the pressure-tension subscale for this non-competitive task. The 

fourth study, with a substantial sample, did provide acceptable intemal consistency 

statistics, for the three remaining subscales, as weU as for the overaU IMI. Combmed 
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with a very strong result from a four week test-retest reUabUity study, that is one 

week longer than any break m the two mam studies, the results of the fourth intemal 

consistency study were thought to provide satisfactory evidence of the reUabiUty of 

the revised version of the IMI. It was assumed that the estabUshed vaUdity and factor 

stmcture would be retained in the modified IMI. Concem about the factor stmcture 

was expressed by others workmg m the field, after the mam studies were completed 

(Hardy, personal communication, August 1993; Markland, personal communication, 

August 1993). It was on this basis that a confirmatory factor analysis was conducted. 

The results of that analysis supported the reservations of Hardy and Markland, 

suggestmg that the three factor stmcture did not emerge strongly, although there are 

some difficulties in examining a three factor stmcture, usmg LISREL to perform 

Confirmatory Factor Analysis. There was evidence of a smgle underiymg factor, 

suggesting that the test was probably giving some reflection of an intrinsic motivation-

related variable. This would be supported by the manner in which the IMI performed 

m the two main studies, where h provided results consistent with predictions about 

mtrinsic motivation m most cases. The absence of significant causal paths with 

perceived competence was the main exception to this and h is certamly recommended 

that the measurement of mtrinsic motivation be reconsidered m fiiture research. It is 

possible that an analysis usmg each subscale of the IMI (mterest-enjoyment, perceived 

competence, effort-hnportance) would be Ulummatmg. Exammation of the subscales 

hi the LISREL analyses could clarify relationships. In such analyses, the perceived 

competence subscale could be used as an independent measure of perceived 

competence, strengthening the measurement of this variable. At the same thne, 

exammation of mterest/enjoyment and effort/hnportance as separate aspects of 

mtrinsic motivation could provide a clearer operationalisation of that variable. It was 

not possible to reanalyse the data m this way, because the raw data for the mam 

studies was lost durmg moves between AustraUa and Korea and withm Melboume, 

whUe only the IMI scale scores for the main studies were recorded m the i^pendices. 
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Recent reconceptuaUsation of the nature of intrinsic motivation (e.g., 

Vallerand, PeUetier, Blms, Briere, Senecal & ValUeres, 1992) and of the nature of 

extrinsic motivation (e.g., Deci & Ryan, 1985, 1991), along with refinement of the 

concept of amotivation (e.g., Deci & Ryan, 1985, Vallerand & Bissonnette, 1992), 

has stimulated the development of a new scale, which measures three kinds of intrinsic 

motivation, three kinds of extrinsic motivation, and amotivation (PeUetier, Fortier, 

VaUerand, Tuson, Briere & Blais, 1995). The conception of motivation underiymg the 

Sport Motivation Scale (SMS; PeUetier et al., 1995), which is the EngUsh language 

version, based on the French language original, L'Echelle de Motivation vis-a-vis les 

Sports (EMS; Briere, Vallerand, Blais & PeUetier, in press), is that the seven types of 

motivation identified by these researchers Ue along a continuum of self-determination 

with amotivation toward one extreme and highly self-determined intrinsic motivation 

toward the other extreme. This view of motivation might be very useful m explainmg 

why some forms of extrinsic motivation lead to behaviour which appears to be more 

reflective of mtrinsic motivation. AppUcation of the SMS, which was designed 

specifically for use m sport, might lead to more sensitive measurement of motivation, 

particularly in terms of hs degree of self-determination. It is to be hoped that h wiU be 

widely employed m examining motivation in sport in the future. 

In thek reconceptuaUsation of mtrinsic motivation, extrinsic motivation and 

mtrinsic motivation are no longer seen as discrete alternatives. Rather, a number of 

altemative forms of hitrinsic motivation and extrinsic motivation are identified. These 

are located along a continuum, depending on the degree to which each reflects self-

determmation. It is, thus, the concept of self-determination that provides the common 

thread in this view of motivation. Toward one end of the continuum is amotivation, a 

state that PeUetier et al. (1995) liken to leamed helplessness (Abramson, Seligman & 

Teasdale, 1978), m that the mdividual "does not perceive contmgencies between thek 

actions and the outcomes of thek actions" (p. 38). The amotivated person, therefore, 

perceives Uttle or no self-determination in the situation. At the other extreme is 
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hitrinsic motivation, which is seen to be highly self-determined. It has been 

distmguished into three types, based on the existing research. Intrinsic motivation to 

know is associated with performance of an activity for the pleasure and satisfaction 

associated with exploring, learning, trying to understand or knowing something new. 

The pleasure or satisfaction experienced when one attempts to accompUsh, achieve or 

create something is termed mtrinsic motivation toward accompUshment. Interacting 

with the envkoiunent in ways that are intended to enhance feelmgs of competence are 

identified with this form of intrinsic motivation. Fun, excitement, sensory pleasure or 

flow are the characteristics of the third type of intrinsic motivation, intrinsic 

motivation to experience stimulation. This tripartite view of intrinsic motivation does 

not clahn that the different forms of intrinsic motivation occupy different locations on 

the contmuum of self determination, they are all highly self-determining. Its value Ues 

in the refinement of the nature of intrinsic motivation, which should benefit its 

operationalisation and measurement, as exemplified by the three intrinsic motivation 

subscales of the Sport Motivation Scale developed by PeUetier et al. (1995). It is to be 

hoped that this more refined and senshive definition of mtrinsic motivation wUl 

produce more consistent prediction of behaviour in performance situations. 

The forms of extrinsic motivation developed by Deci and Ryan (1985, 1991), 

on the other hand, do represent different locations along the self-determination 

continuum. This more sophisticated conceptualisation, which reflects developmental 

processes in extrinsic motivation, has the potential to explain many of the problematic 

aspects of previous research on extrinsic motivation. Not aU extrinsicaUy motivated 

action is behaviour that is controlled by extemal sources, m this view. Such behaviour 

is attributed to extrinsic motivation that is termed extemally regulated, that is, h is 

controlled by such factors as material rewards or praise from significant others, so 

self-determination is low. This, then, is the form of extrinsic motivation closest to the 

amotivated state. There is no mtemal aspect to this form of extrinsic motivation. With 

experience, an individual can come to mtemalise the extemal source of motivation, so 
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that h no longer needs to be present. GuUt, anxiety, embartassment or shame can be 

the basis for action. This form of extrinsic motivation is said to be introjected. A 

further progression can occur whereby the person comes to value the activity for its 

own sake, perceiving h to be hnportant, the mdividual performs the activity by choice. 

PeUetier et al. (1995) stress that the motivation is still performed for extrinsic reasons, 

such as to achieve personal goals, but h is mtemally regulated and self-determmed. 

Identification is the term used to describe this type of extrinsic motivation. The great 

potential m this conceptualisation of extrinsic motivation is that variations which have 

emerged m research between different groups, in different contexts, for different 

tasks, and with different reward contingencies can be predicted or explained on the 

basis of these different levels of extrinsic motivation. For example, on the basis of 

intemalisation of the subcultural norms associated with a sport, performers who are 

more experienced or play at a higher level might be predicted to have moved from 

extemally regulated to introjected, or even to identified, forms of extrinsic motivation. 

Bemg more self-determmed, thek reaction to various situations would be predicted to 

differ from that of beginners m the sport. Explanation of previous findmgs on the basis 

of this new conception is not as persuasive as the generation and testmg of 

predictions. This appears to be an exching new direction for research m mtrinsic 

motivation. Should h prove fhihful, the development of techniques to facUitate the 

shift from extemally regulated to identified and fully mtegrated motivation would be 

of great benefit to coaches and teachers. 

For the purposes of studying the relationship between perceived competence 

and intrinsic motivation, the use of a single scale to measure perceived competence 

must also be of some concem. While Vallerand and Reid (1984) seem to have used 

this approach successfully, and this was the basis for hs mclusion here, measuring 

perceived competence by the use of a scale consisting of several items would seem 

Ukely to mcrease reUability. One issue which is puzzUng is the absence of significant 

causal links between the perceived competence scale and the IMI, which contamed 
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four items measuring perceived competence. Whh the mtroduction of more powerful 

statistical modeUing techniques, which define latent variables more effectively from 

more items and more scales, it would seem to be advisable to develop a number of 

different measures of mtrinsic motivation and a number of perceived competence 

measures, preferably usmg different measurement modes, that is, they should not aU 

be questionnakes with Likert scales, to aUow the modeUing statistics to reaUy refine 

the latent variables, hence giving more definitive models of the relationships. 

Confining the sample to students aged 13 to 16 years old may have limited the 

generalisabUity of the resuhs in the present work. Most previous research focused on 

chUdren aged under 12 years or on aduh age coUege students. Based on NichoUs view 

that h is between 12 and 14 years of age that children draw a distinction between the 

roles of effort and abiUty, selection of the samples in aU studies reported here to span 

those ages seems sensible. The results of the studies in the present thesis certainly 

seem to demonstrate the need for further study of this age range, which has been 

under-represented by previous research. At the same time, extension of the present 

methods to a wider age range, including younger children and aduhs would broaden 

the generalisabUity of findings and might also clarify further whether cognitive 

developments mteract with the motivational processes studied here. In terms of 

generalisabUity, h would also be useful to study a range of sports tasks. 

It has been suggested that the analyses here do not permit discussion of the 

relationships between changes in variables. This is accepted and any statement which 

suggests that relationships between changes are being inferted from the present 

analyses should be discounted. 

9.6. Issues Raised For Future Research 

The studies reported m this thesis r^se a number of issues which should be 

addressed in future research. Central to the curtent thesis was the relationship 
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between reward, perceived competence and intrinsic motivation, as proposed by 

Cognitive Evaluation Theory, and the role played by performance m mediatmg 

between reward, perceived competence and mtrinsic motivation. The role of 

perceived competence might be affected by performance and the mediatmg role of 

performance might depend on the relative saliency of the reward. Thus, the level of 

saUence of rewards should be mvestigated further, as h appears to mfluence how 

reward controls behaviour. It is hnportant, therefore, to determme or manipulate the 

level of saUence of the reward, as this might weU affect its effects on self-

determination and mformation regardmg competence. Further, the saUence of the 

reward relative to mformation which can be gleaned dkectly from performance would 

appear to be an important factor, at least m activities where performance is important, 

such as most sport tasks. 

Also, h is necessary to further develop hitrinsic motivation measures, which 

are acceptable m terms of mtemal consistency, test-retest reliabUity, constmct vaUdity, 

and factor stmcture. Previous research often used questiormakes without testing 

reUability. Douglas (1993), for example, actually removed the pressure-hyphen 

tension subscale aposteriori. However, the present thesis tested the reUabUity and 

vaUdity of the questionnaire. The resuhs of the confirmatory factor analysis m the 

present study suggested that the t-values for the loadmg of each questionnake hem on 

the hypothesised latent dimension was statistically significant, mdicating that aU 11 

hems reflected a conception of intrinsic motivation. Further work needs to be done, 

however, since Goodness-of-Fit-Indices were not unequivocally supportive of the 

three subscale stmcture of hitrinsic motivation proposed m the version of the IMI 

used here. This goodness offit problem is not uncommon with LISREL studies. This 

is one reason why Joreskog and Sorbum (1981) suggest that the chi-square test only 

be used m a model comparison sense, rather than as a strict significance test. 

Regarding Goodness offit test, there have been a number of altemative method 

for judging the fit of model that have appeared in the Uterature and this is stiU an 
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active area of research with considerable difference between researchers as to 

appropriate methods that should be used. AU models developed in this thesis need to 

be considered m this Ught. Future work should examine the model usmg the more 

recent fit mdications. 

There has been a lack of cortelation between behavioural and self-report 

questionnaire measurement m previous research on mtrinsic motivation (DolUnger & 

Thelen, 1978; Folger, Rosenfield & Adehnan, 1980; Smith & Pittman, 1978; Werner 

& Mander, 1977, 1978). Deci and Ryan (1991) suggested that the free choice 

measurement of intrinsic motivation may not be a totally appropriate approach when 

used in contexts that arouse ego-mvolvement, because the conception of mtrinsic 

motivation differs between ego-involving and task-involving situations. Comparisons 

between research using the two methods of measurement might not be comparing 

effects of reward on the same aspect of intrinsic motivation. Furthermore, Reeve 

(1989) has suggested that mterest and enjoyment are two distinct and separate factors 

m determhiing intrinsic motivation. For future research, h would engender greater 

confidence if several different measures of intrinsic motivation were employed, 

especially if they reflected different modes of measurement. This would also help m 

stmctural equation modelUng by giving more data from which latent variables could 

be clearly identified. The recent development by PeUetier, Fortier, VaUerand, Tuson, 

Briere, and Blais (1995) of the Sport Motivation Scale (SMS) to measure hitrinsic 

and extrinsic motivation, and amotivation in sports on the basis of self-determination 

has great potential for use in this way. 

It is cmcial to determine how the way m which reward is presented affects 

level of self-determination. Reward contingency has been noted to be an hnportant 

issue in understanding the reward and intrinsic motivation relationship (Ryan, Mims & 

Koestner, 1983; Harackiewicz, 1979). The presentation of a performance-contmgent 

reward in the first study here was one of few occasions when this has been done, 

especially m sport. Results contradicted many other reward and mtrinsic motivation 
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Studies, which have used task-contmgent or task-non-contmgent rewards, but the 

results were consistent with the expectations of those who have studied performance-

contingent rewards, at least in the short term. The evidence is mountmg m support of 

the view that performance-contmgent rewards typically enhance mtrinsic motivation, 

as weU as performance, but further work, more focused on this issue, is needed. 

It is also necessary that measuring mstmments be devised to measure the 

effect of reward on self-determination. As noted previously, h was not possible to 

determine what processes did underlie observed changes in intrinsic motivation when 

causal modelUng analyses indicated that, although extrinsic reward had a large effect 

on perceived competence and intrinsic motivation, there was no significant path from 

perceived competence to intrinsic motivation. According to Cognitive Evaluation 

Theory, there are two main processes whereby extrinsic rewards affect mtrinsic 

motivation, namely, by enhancing perceived competence or by increasing feeUngs of 

intemal control and hence, self-determination. Thus, when perceived competence is 

not a significant mediator, the most Ukely altemative explanation is that self-

determination was mcreased by the reward and so intrinsic motivation was enhanced. 

It has already been argued that the performance-contingent reward m study 1 could 

have given participants a feeling of control over the situation, while the presentation 

of the reward hself might have been further mformation that the individual was 

controlling the reward process by their performance. In the second study, both 

extrinsic positive feedback and mtrinsic feedback from improved performance might 

have provided similar information. Whh no independent measure of self-

determination, it is not possible to draw conclusions on this issue. 

The inclusion of Ryan's (1982) perceived choice subscale m the IMI could 

provide a solution to this measurement problem. It is argued here, however, that 

mclusion, Uke the inclusion of a perceived competence subscale m the IMI, is more 

Ukely to confound the underiymg mediating process, whether that mvolves enhancmg 
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competence or self-determkiation, with the outcome variable, intrinsic motivation. To 

examine, more clearly, the relationship of these two major cognitive processes, 

perceived competence and self-determination, h is necessary to develop mdependent 

tests of perceived competence, self-determination, and mtrmsic motivation, whUe 

avoiding the confoundmg of perceived competence and self-determination m the 

measurement of intrinsic motivation. The effect on hitrinsic motivation, and the paths 

from perceived competence and self-determination to mtrinsic motivation, when either 

perceived competence or self-determination is intentionally manipulated, would reflect 

the influence of self-determination and perceived competence as processes underiymg 

intrinsic motivation. Direct and independent measurement of perceived competence 

and self-determination would also ensure a manipulation check. In the first study here 

h was intended to make the presentation of performance-contingent reward highly 

controlling. Results, however, suggest it was not perceived that way, but without a 

direct measure of self-determination this cannot be confirmed. The use of stmctural 

equation modeUing techniques, further, demands the development of multiple 

measurement of perceived competence and self-determination, which are themselves 

latent variables m modelling terms, because a latent variable is poorly described by a 

smgle behavioural mdicator. Thus, two, or preferably three, tests of each, with 

different methods of measurement for perceived competence would satisfy modeUing 

processes. 

The measurement issue does not stop at perceived competence and self-

determination. For future work, revised measurement devices are requked to test 

hitrinsic motivation. The mvolvement of perceived competence and self-

determination m the measurement of intrinsic motivation, through the perceived 

competence and perceived choice subscales confounds perceived competence and 

self-determination with mtrinsic motivation. Reflecting on this, it remams surprismg 

that significant causal paths from the single hem perceived competence scale to the 

IMI were not consistently found m the two studies reported here, where the version 
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of the IMI developed for the studies mcluded four out of eleven hems which referted 

to perceived competence. Future research should focus on mtrinsic motivation scales 

based on a valid theoretical conceptuaUsation which distinguishes intrinsic motivation 

from perceived competence. As noted earUer, VaUerand, PeUetier, Blais, NathaUe, 

Fortier and Tuson (1995) developed a reformulation of the measurement of 

motivation specific to sport, which they called the Sport Motivation Scale (SMS). 

The SMS consists of three subscales (intrinsic motivation, extrinsic motivation and 

amotivation), but m particular the reformulation of intrinsic motivation consists of 

mtrinsic motivation to know (curiosity and exploration), to accompUsh (mastery and 

efficacy) and to experience stimulation (pleasure and aesthetic experience). Based on 

the recent conceptualisation of the nature of hitrinsic motivation, research 

investigating the relationship between perceived competence and intuition motivation 

should be less confused. PeUetier et al. suggested that Weiss, Bredemier, and 

Schewchuk's (1985) "Self Report Scale of Intrinsic versus Extrinsic Orientation" 

questionnaire phs intrinsic motivation against extrinsic motivation m an unreaUstic 

manner, and McAuley, Duncan and Tammen's (1989) version of the IMI appears to 

have a weak factorial stmcture. It is also necessary to measure perceived competence 

more rigourously in sport domains, as Vallerand, Blais, Briere and PeUetier (1989) did 

using a five hem scale, although the alpha value they ched of 0.59 was low. 

Nevertheless, future work using modeUing techniques needs to use several 

mdependent measures of each critical variable, perceived competence, self-

determination and hitrinsic motivation. The recent reconceptuaUsation of mtrinsic 

motivation and the development of new measurement devices might be particularly 

useful for future research along these lines. 

Future research should explore further the long term effects of rewards and 

the effect of the removal of reward on performance, perceived competence and 

intrinsic motivation. Bate (1979) criticised researchers for not fiiUy mvestigatmg the 

long term effect of reward on mtrinsic motivation. In order to explore this issue, the 
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present research sought to discover the long term effect of the presence and absence 

of reward on intrinsic motivation. In the fkst study, three weeks after the reward was 

terminated, perceived competence and hitrinsic motivation were measured before the 

performance of the activity was repeated. These findmgs represented a long term 

effect. After this measurement, the reward was not offered or given during repeated 

performance. That is, h was effectively removed, and the perceived competence and 

mtrinsic motivation of participants were again measured. This reflected the effect of 

removing the reward on perceived competence and intrinsic motivation. It was 

suggested that the studies conducted here permitted separate examination of the long 

term effect of reward and the effect of removal of reward. The free choice 

measurement method confounds the measurement of performance and mtrinsic 

motivation. Many previous studies could not make this distinction (AmabUe, 1983; 

Lepper & Greene, 1976; McGraw & McCuUers, 1979). The measure of hitrinsic 

motivation was the performance, so the long term effects of mtrinsic motivation could 

not be measured before performance without extrinsic reward. Other studies (Deci, 

1971, 1972 a, b; Lepper, Greene and Nisbett, 1973) have exammed the effect of 

removing rewards on intrinsic motivation, but not on performance, as they did not 

measure this variable. The present findings that both the long term effect and the 

effect of removal did not show any reduction m reward-enhanced performance, 

perceived competence or hitrinsic motivation are hnportant. They need to be 

repUcated m other contexts, before strong conclusions can be drawn for theory and 

practice. 

Previous research tended to interpret results without considering the 

perception of performance. However, the performance of many tasks does involve 

mtrinsic feedback which informs performers about thek performance. This is a factor 

which could cmcially affect perceived competence. Vallerand and Blais (1986) 

suggested that perception of performance has a significant effect on any change m 

perceived competence, and this perception is derived from mdividuals' feeUngs about 
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thek performance, wdthout the use of any reward. However, m order to fiiUy 

understand the perception of performance effect on perceived competence and 

hitrinsic motivation, the researcher should measure level of performance perception. 

Also, as noted previously, the present studies suggest that the roles of performance 

and perceived competence as mediators might vary dependmg on the saUence of the 

reward relative to information coming directly from performance, as weU as the 

saUence of controlUng and informational perceptions of the reward. Future work, 

thus, needs to examine the role of performance m the presence of various rewards. 

Further, a fiiiitflil direction for future research is to manipulate the type, level, and 

context of presentation of rewards, examine experientially thek salience relative to 

performance and mvestigate the role of rewards and performance usmg stmctural 

equation modeUing 

In order to understand the effect of reward on performance, perceived 

competence and hitrinsic motivation, researchers should employ causal modelUng. 

There are some studies which have used regression-based causal modelUng techniques 

(Vallerand & Reid, 1984, 1988; Whitehead & Corbin, 1991). These techniques can 

examine, more closely, the causal relationships between reward, performance, 

perceived competence and intrinsic motivation. This is especially hnportant m terms 

of the need to understand the mediating processes which mfluence the effect of 

extrinsic reward on intrinsic motivation. Thus, this method addresses the question of 

whether an observed shift m mtrinsic motivation is mediated by perception of 

performance and or perceived competence, or whether h is mediated by other 

variables. Little research to date, uses stmctural equation modeUmg, such as 

LISREL, as the causal modelUng technique, to test the effect of reward on mtrkisic 

motivation. LISREL analysis can be used to test the fit of a proposed model to the 

observed data. It is desirable to use this approach to refine the model proposed to 

explain the relationship between variables in order to improve the methodology m this 

field. Further, research using stmctural equation modelUng also has the advantage 
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that parts of complex models can be examined separately, as they were m this thesis. 

This can be especiaUy useful when a very strong path, such as those typically existmg 

between consecutive tests of the same variable, saturates other mterestmg 

relationships. 

Vallerand and Blais (1986) and the present research, especiaUy study 2, found 

that level of performance significantly and directly influenced mtrinsic motivation. 

Cognitive Evaluation Theory appears to interpret only the relationship between 

reward and intrinsic motivation. It might be that other variables, such as perception of 

performance, play important roles under certain conditions. It is necessary to question 

how the perception of performance influences mtrinsic motivation, so that a new 

theoretical model might be developed fully to explain the relationships mvolved m the 

extrinsic reward and intrinsic motivation area. Such a model could mclude the 

perception of performance between reward, perceived competence and intrinsic 

motivation. 

9. 8. Implications for Practice 

The research conducted m this thesis is different, m various respects, to any 

other research m the Uterature. At the same time, the present research buUds on 

previous work, in some areas supporting h, m others, contradictmg or questionmg 

what has gone before. Some implications for practice can be derived from the 

research, but they carry the rejoinder that further research is needed to repUcate and 

extend the curtent findings. One hnpUcation of the studies m this thesis is that, m the 

sport area, coaches and teachers should use performance-contmgent rewards, which 

are meaningful and clearly related to information from the progress of performance. 

For instance, students and athletes who display early mterest m recreational activity 

and sport wiU not necessarily diminish that level of mterest as a resuh of rewards, 

provided that the rewards mdicate the level of achievement m the task. Frequently, if 

they are mterested, participants wUl achieve weU and perceived competence mil be 
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enhanced. It is possible that when subjects are aware that rewards are contmgent on 

progress of performance, rewards provide mformation about competence. 

Competence is often difficuh for people to determine from performance alone. 

Therefore, the reward might give further mformation to the subjects regardmg thek 

competence, especially when coaches and teachers try to present h m that way. For 

example, in a context Uke the monetary reward study in this thesis, a coach might say; 

"Your performance hnproved by five baskets. That is why you received $2.50 reward. 

You are becoming a much better free-throw shooter." This statement attempts to 

emphasise the link between performance and perceived competence, through the 

reward. 

It seems clear that level of performance, perceived competence and hitrinsic 

motivation are affected more positively for younger students than for older 

adolescents. This probably occurs by extrinsic rewards, or tangible, verbal rewards, 

hnpartmg positive mformation about one's hnprovement m performance and one's 

perceived competence in dealing effectively with the task. Thus, coaches and teachers 

should pay particular attention to the use of rewards to motivate and to hnprove 

performance of younger adolescents. Nevertheless, rewards which emphasise 

hnprovements m skiU are Ukely to have positive effects on older adolescents as weU. 

Rewards can be used with both genders equaUy effectively. Again, the marmer of 

presentation and mterest m the task wiU affect response. GeneraUy, where the reward 

provides clear, positive information about competence and self-determination, the 

weight of evidence suggests that females wiU respond with poshive shifts m mtrinsic 

motivation, just as males do. Coaches and teachers should be aware that the extrinsic 

reward and hitrinsic motivation relationship could weU be task specific, where the task 

is attractive to the gender mvolved, poshive effects of competence enhancing 

feedback are likely to occur. 
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Teachers and coaches should not be afrdd of usmg a reward as a motivational 

tool to improve performance. WhUe hnpartmg mformation concerning ways of 

hnproving performance, educators can offer rewards that reflect growth of 

competence m learners' performance. Such a reward would be meaningful to learners, 

as h symboUses thek achievement and is related to thek abiUty and effort. This is 

especially tme m sport, where the need for regular training and practice, can easUy 

make them appear to represent a repetitive routine. Therefore, h is necessary that 

poshive feedback be mtensified. As players and athletes acquke more skUl from thek 

repeated practice, giving them affirmative feedback about the benefits of practice wUl 

reinforce thek hitrinsic motivation. 

Although there was no direct comparison, the results of study 1, using a 

monetary reward, and study 2, using poshive feedback, suggest that whUe feedback is 

effective, tangible rewards can produce stronger effects on performance and mtrinsic 

motivation. Provided they are presented in an informational manner, tangible rewards 

or prizes can be used by coaches and teachers to improve performance without 

detrimental effects on mtrinsic motivation. A useful approach might be to give 

positive feedback regularly and tangible rewards occasionaUy m a variable 

reinforcement schedule. The present resuhs suggest that poshive effects of both can 

be maintained for a considerable period of the time. SimUarly, removing rewards 

given for learning skiUs does not appear to lead to a reduction in performance ki a 

context where the learners are mterested in performing the skiUs weU, that is, where 

intrinsic motivation is moderate to high, such as exists m many sport and exercise 

contexts. More research is needed to specify the most effective manner of deUvering 

rewards, but h seems clear that, unless strong evidence is raised to the contrary, the 

use of rewards in teaching and coaching is supported, provided they focus on positive 

aspects of competence and self-determination. 

9.9. Final comments 



314 

The present research hivolved only two studies, the first bemg concemed with 

the effect of monetary reward (performance-contmgent reward) on performance, 

perceived competence and mtrinsic motivation. The second was on the effect of 

positive verbal feedback on the same variables. The task was basketbaU free throw 

shootmg with modified scoring conducted on Australian secondary school students 

aged 12 to 16 years. 

The Uterature m this area mdicated that a wide range of methodologies have 

been employed. Lack of clarity regarding underlying mechanisms appeared frequently 

m existing research. The lherature review dealt with varied and sometimes 

contradictory findmgs, such as the adverse or favourable effect of reward on hitrinsic 

motivation. For example, researchers have defined and measured intrinsic motivation 

operationally in different ways; Deci (1971, 1972), Lepper and Greene (1976) used 

free choice measures without considering the level of performance, whereas Fart 

(1976) and Pinder (1976) used task satisfaction; and still others used self report or 

volunteer rate. Recently, some researchers have used questionnakes as measuring 

mstmments to examine intrinsic motivation. Also, Ryan, Mhns and Koestner (1983) 

noted that various researchers have used different meanings for the same reward 

contmgency terms. This difference m meaning sometimes caused some 

misunderstanding of reward contingency results. 

The resuhs of the present studies suggest that monetary reward (performance 

contingent) and poshive verbal feedback increase performance, perceived competence 

and mtrinsic motivation. This suggestion is supported by consistency m the resuhs 

both m the hnmediate and the longer term retest after three weeks for both studies. 

The present resuhs also mdicate that removing rewards, even after a delay, need not 

have detrimental effects on performance, perceived competence or hitrinsic 

motivation. 
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The intrinsic motivation questionnaire, was carefiiUy modified, usmg alpha 

coefficient analyses for intemal consistency, while the stabiUty of the questionnake 

was exammed by test and re-test reUabiUty. The modified IMI was further examined, 

using Confirmatory Factor Analysis to determine the fit to the hypothetical factor 

stmcture for intrinsic motivation of the 11 hems m the study. The resuhs of the two 

mam studies were analysed by ANOVA, m order to determine the variation in means 

for performance, perceived competence and intrinsic motivation. The analysis was 

based on the effect of reward on each variable on the three occasions (pretest, reward 

test and long term test). Path analysis was also used in determining the dkect and 

indirect effect of other variables on performance, perceived competence and mtrinsic 

motivation as weU as the relationships between extrinsic reward, performance, 

perceived competence and intrinsic motivation. In addition, to understand the pattem 

of change m the overall and partial models and how the data fit the overaU model, 

LISREL stmctural equation modeUing analysis was used. 

Some hnportant issues m the present thesis come from the foUowing resuhs: 

performance contingent reward increased performance, perceived competence and 

mtrinsic motivation, and this resuh was maintained both in the long term and after the 

removal of reward. The younger students were more mfluenced by the extrinsic 

reward. It appears that the mediating effect of performance on perceived competence 

is strengthened when the effect of reward (poshive verbal feedback) on performance 

is weak, whereas this factor was minimised when reward (monetary reward) strongly 

mfluenced performance. It was found, but not predicted, that the level of 

performance also significantly influenced intrinsic motivation. This has not been 

addressed m theory on extrinsic reward and intrinsic motivation. 

The core of this thesis was that sport is typically a performance activity, so h 

is hnportant to examine the role of performance m relation to extrinsic reward, 

perceived competence and intrinsic motivation. While further research is certainly 
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needed, the present work did demonstrate that performance was mthnately mvolved m 

the processes associated with offering extrinsic rewards, especiaUy feedback or non-

tangible rewards. Some clarification of the role of extrinsic reward in performance, 

perceived competence and mtrinsic motivation m the longer term and after rewards 

are removed also resulted from the research conducted here. The thesis raised a 

number of useful points with reference to definition, measurement and analysis in the 

field. The work, thus, breaks new ground and provides a foundation for several new 

research paths in the study of extrinsic reward and mtrinsic motivation. 

Since sport is popular with a large section of the general population, 

regardless of age and gender, the results of the present thesis are cmcial to the 

improvement of skill, performance and long-term intrinsic motivation. Therefore, 

future research should pay special attention to the areas and processes dealt with in 

this study, as weU as issues not directly examined m this thesis, but raised by its 

findings and noted m this discussion. 
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Appendix 1 Instructions for basketball shooting test 

INS-TODCnONS FOR PRE-TEST 

1. Welcome to -the Experiment 

"Thank you for volunteering to -take part in this study. You can stop at 
any time, if you are not happy. Please try as hard as you can at all 
times. KLso, answer the questions honestly. Don^t try to think vtet 
anyfcoc^ else itii^t say or do, jxost do your best and answer how you feel." 

2. Explanation of the Subject"^s Role 

"You will be asked to do a basketball shooting task, which is interesting. 
Then you will be asked to answer some questions about the "task, especially 
abo\it how you felt." 

3. Detailed Explanation of the Task. 

"Please come and stand on this line, facing the basketball basket. The 
task is to throw or shoot basketballs at the basket- Try_to get them 
throucfajthe basket without ̂ touching the ring or_jthe_bQard at t±ie__badc. 
Every ball 'that goes through the basket will count. You may shoot in any 
way you feel is easiest, with one or two hands, under or overarm, for 
exairple. Have you any questions? 

Now you will have foxir (4) practice shots to get an idea of how it feels 
to throw at the basket. These shots don^t count. 

SUBJECT DOES 4 PRACTICE SHOTS 

Are you ready? _....... Any f in?l qi.ie.stj.on.s? 

Now we will begin counting. You have twenty shots. Try as hard as you can 
on every one. Go. 

SUBJECT DOES 20 SHOTS AND THESE ARE SCORED 

Well done. You scored X out of twenty baskets." 

4. Intrinsic Motivation and Perceived Coirpetence 

"Now please answer the twelve questions on the sheet of paper in front of 
you. The first question is about how you good you feel you are at the 
task. Answer this by circling one number from 1 to 7. Number 1. means you 
think you are extremely good indeed, nû iiber 2 means tliat you think you are 
very gocd, and so on to number seven vAiich means you think you are not 
good at the task at all. ("How good do you think you are at the basketball 
shooting task?") 

The other 11 questions ask you how you feel about doing the basketball 
shooting. For each one, cicle one of the seven numbers. Here the number 1 
means you very strongly disagree with the statement, number two means you 
strongly disagree, and so on up to number 7 v*iich means you very stxongly 
agree. Please read the words in each question very carefully befoi^ 
answering. Make sure you answer EVERY question. If you do not understand 
sny questions please ask me. 

SURIECT COMPIETES QUESTIONNAIRE 

Thank you for taking part in this studv. Your work has helped me a lot." 
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AGE 

QUESTIONNAIRES FOR INTRINSIC MOTIVATION 

SEX: M F DATE 

The following questionnaires are designed to assess your feeling about your personal involvement with basketball 
shooting for sporting performance. Please circle a number from 1 to 7 to indicate your level of agreement with 
each of the statements. Rating scale: The numbers arc interpreted as foUows: 1, very strongly disagree; 2, strongly 
disagree; 3, disagree; 4, neither agree nor disagree; 5, agree; 6, strongly agree; 7, very strongly agree. 

1. I enjoyed doing basketball shooting just for the fun of it. 
1 2 3 4 
very strongly disagree 

2. I think I am pretty good at basketball shooting. 
1 2 3 4 
very strongly disagree 

3. I made a lot of effort in basketball shooting. 
1 2 3 4 
very strongly disagree 

4. I feh tense while doing basketball shooting. 
1 2 3 4 
very strongly disagree 

5. I would describe basketball shooting as very interesting. 
1 2 3 4 
very strongly disagree 

6. After doing basketball shooting for a while I felt pretty competent. 
1 2 3 4 
very strongly disagree 

7. It was meaningful to me to do well at basketball shooting. 
1 2 3 4 
very strongly disagree 

8. I felt pressured while doing basketball shooting. 
I 2 3 4 
very strongly disagree 

9. Doing basketball shooting was fun. 
1 2 3 4 
very strongly disagree 

10. I tried very hard while doing basketball shooting. 
1 2 3 4 
very strongly disagree 

11. I was very relaxed while doing basketball shooting. 
1 2 3 4 
very strongly disagree 

12. This basketball shooting did not hold my attention. 
1 2 3 4 
very strongly disagree 

13. I am pretty skilled at doing basketball shooting. 
1 2 3 4 
very strongly disagree 

14. I did not try very hard at doing basketbaU shooting. 
1 2 3 4 . 
very strongly disagree 

15. I was anxious while doing basketball shooting. 
1 2 3 4 
very strongly disagree 

16. I could not do basketball shooting very well. 
1 2 3 4 
very strongly disagree 

Thank you for your co-operation. 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 

6 7 
very strongly agree 
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Appendix: Questionnaire 3 

QUESTIONNAIRES FOR INTRINSIC MOTIVATION 

AGE SEX: M F 

This questionnaire is designed to assess your feelings about your basketball shooting. For each statement please 
circle a number from I to 7 to indicate your level of agreement with that statement. 

Very Strongly Disagree Neither Agree Strongly Very 
strongly disagree 
disagree 

1. I enjoyed doing the basketball 
shooting. 

2. I think I am good at basketball 
shooting. 

3. I made a lot of effort in basketball 
shooting. 

4. I thought basketball shooting was 
interesting. 

5. After doing the basketball shootmg 
for a while I felt pretty skilfull. 

6. It was important to me to do well at 
basketball shooting. 

12. I could do the basketball shooting 
well. 

1 

7. Doing basketball shooting was fun. 1 

8. I tried very hard at doing basketball 
shooting. 1 

9. This basketball shooting activity was 
enjoyable. 1 

10. I am quite skilled at doing basketball 
shooting, 1 

11. I tried to do my best at basketball 
shooting. 1 

1 

2 

2 

Please check that you have circled one number for each statement. 

Thank you for your co-operation. 

agree nor 
disagree 

4 

4 

agree strongly 
agree 
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Appendix: Questionnaire 4 

QUESTIONNAIRE FOR INTRINSIC MOTIVATION 

NAME 

AGE years SEX: M 

How good do you think you are at the basketball shooting task? 

Please circle a number from 1 to 7 which experience your feelings. 

1 
Very poor 

2 
oor 

3 
Below 
average 

4 
Average 

5 
Good Very good Extremely 

good 

This questionnaire is designed to assess your feelings about your basketball shooting. For each statement please 
circle the number from 1 to 7 which indicates your level of agreement with that statement. 

Very Strongly Disagree Neither Agree Strongly Very 

1. 

2. 

I enjoyed doing basketball shooting. 

I think I am good at basketball 
shooting. 

strongly 
disagree 

disagree 

2 

2 

3 

3 

agree nor 
disagree 

4 

4 

5 

5 

agree 

6 

6 

strongly 
agree 

7 

7 

3. I thought basketball shooting was 
interesting. 

4. After doing the basketball shooting 
for a while I felt pretty skilfull. 

5. It was important to me to do weU at 
basketbaU shooting. I 2 

6. Doing basketball shooting was fun. 1 2 

7. I tried hard at doing basketbaU 
shooting, 

8. This basketball shooting activity was 
enjoyable. 

9. I am quite skiUed at doing basketbaU 
shooting. 

10. I tried to do my best at basketbaU 
shooting. 

U. 1 could do the basketball shooting 
well. 

Please check that you have circled one number for each statement. 

Thank you for your co-operation. 

5 

5 

5 

5 

6 

6 

6 

6 
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6 
7 
6 
5 
6 
6 
3 
4 
2 
3 
3 
4 
1 
3 

4 1 
7 4 
1 7 
5 2 
5 5 
5 5 
7 5 
7 1 
7 7 
4 6 
3 3 
4 3 
5 7 
4 5 
5 6 
d d 

3 3" 
5 6 
6 4 
6 7 
7 5 
7 4 
2 2 
3 4 
d d 

4 3 
5 4 
7 3 
4 7 
5 3 
5 6 
1 2 
5 1 
2 4 
1 2 
3 4 
7 7 
4 5 
5 5 
5 3 
4 3 
3 4 
4 5 
4 3 
3 4 
4 5 
2 4 
3 3 
3 2 
4 3 
7 6 
1 7 
1 7 
5 7 
3 3 
4 6 
1 7 
1 4 
4 7 
5 4 
4 5 
4 2 
1 1 
2 1 
6 7 
2 6 
5 6 
6 7 
1 1 
1 7 
4 1 
5 5 
1 3 
3 4 
4 4 
4 1 
7 7 
7 7 
4 3 
6 1 
6 3 
1 7 
5 5 
3 5 
4 2 
4 4 
7 7 
3 7 
5 3 
3 5 
3 1 
4 3 
4 7 



Appendix 7 The raw data for intemal consistency study 4 
BJECT 
4001 
4002 
4003 
4004 
4005 
4006 
4007 
4008 
4009 
4010 
4011 

4012 
4013 
4014 
4015 
4015 
4017 
4013 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 
4062 
4063 
4064 
4065 
4066 
4067 
4063 
4069 
4070 
4071 
4072 
.4 07 3 

4 0 7-1 
4075 
4076 
4 07 7 
4073 
4 07 9 
4030 

QOl 
6 
6 
5 
5 
6 
5 
5 
6 
6 
5 
6 
6 
6 
6 
7 
6 
6 
7 
7 
6 
6 
6 
6 
6 
7 
6 
6 
7 
6 
6 
5 
6 
6 
5 
6 
5 
5 
7 
5 
5 
6 
6 
6 
6 
4 
6 
6 
6 
5 
5 
5 
5 
6 
5 
6 
5 
5 
6 
5 
5 
5 
5 
6 
6 
4 
6 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
6 
5 
6 
5 

Q02 
d 

6 
4 
3 
4 
4 
4 
6 
7 
4 
4 
o 
7 
4 
r 
O 

7 
5 
6 
4 
S 
6 
4 
6 
5 
7 
6 
4 
7 
6 
4 
4 
7 
6 
3 
6 
4 
3 
7 
4 
4 
6 
4 
6 
4 
6 
5 
4 
4 
4 
4 
3 
4 
4 
4 
6 
4 
3 
4 
4 
4 
4 
d 

d 

6 
6 
5 
4 
3 
3 
4 
4 
4 
3 
4 
6 
3 
5 
3 
4 
3 

Q03 
6 
6 
4 
5 
5 
O 

5 
5 
o 
5 
5 
5 
6 
6 
5 
6 
7 
6 
4 

5 
5 
4 
6 
7 • 

6 
6 
6 
6 
6 
6 
5 
6 
5 
5 
6 
6 
5 
6 
5 
6 
6 
5 
6 
6 
4 
7 

• 6 

5 
4 
6 
5 
4 
4 
6 
6 
5 
5 
r 
O 
4 
5 
4 
5 
6 
6 
4 
7 
4 
5 
5 
6 
5 
4 
5 
5 
5 
5 
7 
5 
6 
5 

Q04 
4 
5 
5 
2 
5 
3 
4 

6 
7 
5 
4 
7 
0 

4 
6' 
7 

5 
5 
5 
6 
6 
5 
5 
5 
7 
6 
4 
6 
7 
4 
5 
7 
6 
2 
5 
4 
2 
7 
5 
3 
6 
4 
7 
4 
6 
5 
4 
5 
5 
4 
4 
5 
5 
4 
7 
5 
4 
4 

5 
5 
5 
4 
4 
6 
6 
5 
5 
4 
5 
4 
5 
5 
4 
5 
6 
4 
5 
5 
4 
2 

Q05 
4 
6 
4 
4 
5 
5 
6 
5 
6 
4 

5 
5 
7 
4 
6 
5 
7 
6 
5 
4 
4 
5 
6 
7 
5 
6 
4 
7 
5 
5 
4 
6 
6 
5 
6 
5 
4 
5 
4 
5 
5 
5 
5 
4 
6 
7 
4 
4 
4 
6 
4 
4 
5 
5 
5 
4 
5 
5 
5 
4 
4 

6 
5 
5 
6 
6 
4 
4 
4 
5 
4 
5 
5 
4 
5 
5 
7 
4 
5 
4 

Q06 
5 
6 
5 
4 

6 
4 
6 
5 
5 
5 
4 
5 
7 
6 
5 
5 
6 
7 
o 
7 
7 
6 
7 
6 
5 
5 
6 
7 
5 
4 
6 
5 
4 
4 
6 
5 
4 
4 
5 
4 
6 
4 
5 
o 
6 
6 
6 
6 
6 
6 
4 
6 
6 
6 
5 
6 
4 
4 
6 
6 
5 
6 
4 

6 
6 
6 
6 
4 
5 
6 
6 
6 
4 
6 
4 
2 
6 
4 
3 
4 

Q07 
5 
6 
5 
4 

5 
5 
5 
4 
7 
4 
5 
5 
7 
4 

o 
5 
5 
6 
6 
5 
5 
6 
6 
5 
5 
5 
4 
7 
5 
5 
4 
6 
4 
5 
6 
5 
4 
5 
4 
5 
5 
5 
5 
4 
6 
5 
4 

5 
5 
6 
3 
5 
6 
6 
5 
5 
5 
5 
4 
4 
5 
6 
5 
5 
6 
5 
5 
3 
4 
6 
5 
4 
5 
4 
4 
5 
5 
3 
5 
4 

Q08 
5 
6 
6 
5 
5 
4 
5 
6 
5 
5 

6 
6 
5 
5 
5 
6 
7 
5 
6 
6 
5 
7 
6 
5 
5 
5 
6 
6 
5 
6 
5 
6 
5 
6 
4 
5 
5 
r 
D 
4 
5 
5 
6 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
7 
6 
5 
5 
5 
6 
6 
5 
5 
5 
5 
6 
5 
5 
5 
5 
6 
5 
5 
6 
5 
5 
6 
5 
5 
5 

Q09 
4 
5 
D 

3 
5 
2 
5 
5 
5 
5 
4 
7 
o 
4 

5 
7 
/-
Q 5 
5 
6 
s 
5 
5 
6 
7 
5 
4 
6 
7 
4 
5 
6 
6 
3 
5 
5 
3 
7 
5 
2 
5 
4 
7 
4 

5 
6 
4 
4 

6 
5 
3 
5 
5 
5 
6 
5 
4 
4 
4 

5 
6 
6 
4 

5 
5 
5 
6 
3 
3 
5 
5 
4 
4 
4 
6 
3 
6 
3 
4 
3 

QIO 
5 
6 
4 
5 
5 
5 
5 
5 
7 
4 

0 

5 
7 

7 
5 
6 
5 

, 6 
5 
5 
6 
5 
6 
5 
7 
4 
7 
5 
6 
4 
7 
5 
5 
6 
5 
5 
5 
4 
5 
7 
5 
5 
4 
6 
6 
4 

5 
6 
6 
5 
6 
6 
6 
5 
5 
5 
6 
4 
4 
4 

5 
6 
7 
6 
6 
6 
5 
6 
6 
5 
4 
5 
6 
5 
5 
6 
5 
6 
5 

Qll 
5 
4 

5 
3 
5 
3 
4 
5 
5 
5 

5 
7 
5 

5 
7 

6 

5 
6 
6 
5 
5 
g 
7 
5 
5 
5 
7 
5 
5 
6 
s 
3 
4 
5 
4 
7 
5 
4 
5 
6 
7 
5 
4 
6 
5 
6 
4 
4 
4 
4 

5 
4 
7 
4 
6 
5 
5 
5 
6 
5 
5 
5 
4 
5 
4 
4 
5 
4 
4 
6 
6 
5 
6 
3 
6 
4 
5 
4 



Appendix 8 Results for intemal consistency study 1 • 

lb 'VAR' Variables 

SAS 13:39 Friday, May 31, 1991 

CORRELATION ANALYSIS 

Ql 
Q7 
Q13 

Q2 
QQ 
Q14 

Q3 
Q9 
Q15 

Q4 
0.10 
Q16 

Q5 
Qll 

Q6 
QIS 

dimple dtatistics 

Variable 

Ql 
Q2 
Q3 
Q4 
Q5 
Qb 
Q7 
QS 
Q9 
GIO 
Q11 
Q13 
Qld 
Q14 
Q15 
Q16 

N 

93 
93 
H:-I 

93 
V O 

93 
93 
93 
93 
93 
93 
93 
93 
93 
H;-; 

5 
4 
4 
<—, 

4 
5 
4 
4 

5 
4 
o 
4 
4 
4 
4 

Mean 

.33710 

.24731 

.94634 

.30645 

.73495 

. 13973 

.73113 

.03603 

.S9E47 

.25306 

.43337 

.96774 

.31133 

.13973 

.06452 

.22531 

3td Dev 

1 .71966 
1 .76719 
1 .65743 
1.91353 
1 .59330 
1 .59204 
1 .69433 
2.05131 
1 .52344 
1 .66095 
1 .31547 
S. 05072 

1.95932 
1.31064 
1 .96230 

501 
395 
460 
354 
iLq.^. 

440 
330 
543 
439 
417 
369 
401 
335 
373 
393 

Sum 

.00000 

. 00000 

.00000 

. 0(''000 

. (._Uji.Ji<.)(). 

.00000 

. ouuuu 

. 00000 

. UUUUU 

.uuuuu 

.00000 

. OOOO'O 

.00000 

.00000 

.00000 

.00000 

Cronbach uoe+ficient Alpha 

tor RAW variables : 0.733373 
-far STANDARD I ZED var i ab I es : 0 .790051 

p>a.w itd . 1 -ziU L t^S 

Dsletesd 

^''ariable 

Ql I 

QS <̂  
QS, & 

OA «*H^* 

Q5 I 
Qr, c 
37 I (yJtfK.̂ ) 
Qg (J>n^ik 

QS 1 

Qio e 
Qll o->t»k 

Q12 eU^H^) 

Q13 CKM ^ 

Q15 tM«^ 
Q16 t (-K*/) 

Uorri =; i a L1 u n 

with Total 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

cr.—. cr -( /. cr 
. •-• Ci •_! J. -+ •-' 

.432376 

.477313 

.366630 

.353549 

.516025 

.522467 

.424705 

.415003 

.327191 

.255304 
••n -—̂  r-\ r-l cr —t 

• •uj \-j O C' --' C' 

.423556 

.204360 

.202395 

.251354 

I'l 

(~j 

[') 

;--, 

(") 
f"v 

(j 

0 
0 
0 
0 
0 
0 
0 
0 

Alpha 

.756407 

.7t'4053 

.765040 

.774062 

.762751 

. / vl' J. ̂ 4 ̂ ' d 

. /OOOO-i 

.770090 

.775394 

.731665 

.775970 

.763159 

.736657 

.735592 

. f o c vj r o 

Correlat ion 
with Total 

0.607236 
0.490562 
0 .436666 
0 .351099 
0 .36'9692 
0 .520231 
0 ,555529 
0.410266 
0 .431233 
0 .332574 
0.263233 
0.323164 
0.432102 
0.193701 
/"> 1 . J O O 1 o \J . I VClCi I •-! 

0.246733 

0 
0 
0 
C) 

0 
(J 

0 
0 
0 
0 
0 
0 
0 
0 
0-
0 

Alpha 

.762031 

.771142 

.771442 
, f cj i. bcj.r; 

.730303 
,763347 
.767663 
.777253 
.775669 
.733061 
,733141 
. i' '_! _) O LJ ' 

.775607 

.793154 

.793146 

. r Ul f ̂ JsJUl 

Lab e I 

i ntsresT 
corripet ent 
e-f + ort 
tens ion/pi" 
interest 
competent 
ettort 
t ension/p-; 
interest 
et-fort 

. t ension/p-; 
i nterest 
competent 
et-fort 
tension/p
int erest 

"essure 

-essure 

-essuri 

-essuTf. 



16'VAR'Variables: 

Variable 

Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10-
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 

Q1 
Q7 
Q13 

N 

93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 

SAS 

CORRELATION ANALYSIS 

02 03 
08 09 
014 015 

Simple Statistics 

Mean 

5.38710 
4.24731 
4.94624 
3.80645 
4.78495 
5.13978 
4.73118 
4.08602 
5.89247 
5.25806 
4.48387 
3.96774 
4.31183 
4.13978 
4.06452 
4.22581 

04 05 
O10 011 
016 

Std Dev 

1.71966 . 
1.76719 

• 1.65743 
1.91253 
1.59380 
1.59204 
1.69488 
2.05181 
1.52844 
1.66095 
1.81547 
2.05072 
1.82363 

• 1.95932 
1.81064 
1.96230 

06 
012 

Sum 

501.00000 
395.00000 
460.00000 
354.00000 
445.00000 
478.00000 
440.00000 
380.00000 
548.00000 
489.00000 
417.00000 
369.00000 
401.00000 
385.00000 
378.00000 
393.00000 

Cronbach Coefficient Alpha 

Deleted 
Variable 

Ql 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 

for RAW variables 
for STANDARDIZED variables 

Raw Variables Std 

Correlation 
with Total 

0.585145 
0.482876 
0.477813 
0.366630 
0.353549 
0.516025 
0.522467 
0.424705 
0.415003 
0.327191 
0.255304 
0.338853 
0.428556 
0.204860 
0.202895 
0.251354 

Alpha 

0.756407 
0.764053 
0.765040 
0.773182 
0.774062 
0.762751 
0.761456 
0.768335 
0.770090 
0.775894 
0.781665 
0.775970 
0.768159 
0.786657 
0.785592 
0.782893 

. Variables 

Correlation 
with Total 

0.607286 
0.490562 
0.486666 
0.351099 
0.369692 
0.520281 
0.535529 
0.410266 
0.431288 
0.332574 
0.263283 
0.328164 
0.432102 
0.193701 •-
0.193813 
0.246788 

0.783378 
0.790051 

Alpha 

0.762031 
0.771142 
0.771442 
0.781688 
0.780303 
0.768847 
0.767663 
0.777258 
0.775669 
0.783061 
0.788141 
0.783387 
0.775607 

- 0.793154 
0.793146 
0.789338 

Label 

interest 
compentent 
effort 
tension/pressure 
interest 
compentent 
effort 
tension/pressure 
interest 
compentent 
effort 
tension/pressure 
interest 
compentent 
effort 
tension/pressure 



SAS 

CORRELATION ANALYSIS 

4 'VAR' Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

93 
93 
93 
93 

Simple Statistics 

Mean 

5.38710 
4.78495 
5.89247 
3.96774 

Std Dev 

1.71966 
1.59380 
1.52844 
2.05072 

Sum 

501.00000 
445.00000 
548.00000 
369.00000 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 . 
VAR4 • 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
with Total 

0.586941 
0.478259 
0.512030 
0.125476 

Alpha 

0.399938 
0.494225 
0.475660 
0.773311 

. Variables 

Correlation 
with Total 

0.624977 
0.497151 
0.535372 
0.124558 

0.618148 
0.650380 

Alpha 

0.437797 
0.534810 
O.506671 
0.772957 

Label 

01 Interest 
05 
09 
012 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 93 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Ql Interest 

VAR2 
Q5 

VAR3 
Q9 

VAR4 
Q12 

1.00000 
0.0 

0.53040 
0.0001 

0.63219 
0.0001 

0.12379 
0.2371 

0.53040 
0.0001 

1.00000 
0.0 

0.43214 
0.0001 

0,11092 
0,2898 

0.63219 
0.0001 

0.43214 
0.0001 

1.00000 
0.0 

0.07517 
0.4739 

0.12379 
0.2371 

0.11092 
0.2898 

0.07517 
0.4739 

1.00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4 'VAR' Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

93 
93 
93 
93 

Simple Statistics 

Mean 

3.80645 
4.08602 
4.48387 
4.06452 . 

Std Dev 

1.91253 
2.05181 
1.81547 
1.81064 

Sum 

354.00000 
380.00000 
417.00000 
378.00000 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
with Total 

0.485770 
0.526924 
0.227284 
0.274932 

Alpha 

0.430542 
0.385786 
0.624965 
0.592617 

. Variables 

Correlation 
with Total 

0.469340 
0.520209 
0.226869 
0.274930 

0.593003 
0.585291 

Alpha 

0.429815 
0.385812 
0.617439 
0.583721 

Label 

04 Tension 
08 
O i l 
015 

Pearson Correlatioh Coefficients / Prob > IRI under Ho: Rho = 0 / N = 93 

.VAR1 VAR2 VAR3 VAR4 

VAR1 
04 Tension 

VAR2 
Q8 

VAR3 
Q l l 

VAR4 
Q15 

1.00000 
0.0 

0.60536 , 
0.0001 

0.13683 
0.1909 

0.22023 
0.0339 

0.60536 
0.0001 

1.00000 
0.0 

0.21339 
0.0400 

0.22670 
0.0289 

0.13683 
0.1909 

0.21339 
0.0400 

1.00000 
0.0 

0.16235 
0.1200 

0.22023 
0.0339 

0.22670 
0.289 

0.16235 
0.1200 

1.00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

93 
93 
93 
93 

Simple Statistics 

Mean 

4.94624 
4.73118 
5.25806 
4.13978 

Std Dev 

1.65743 
1.69488 
1.66095 
1.95932 

Sum 

460.00000 
440.00000 
489.00000 
385.00000 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 . 
VAR4 

for RAW variables ; 

for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
. with Total 

0.429664 
0.395120 
0.286154 
0.067246 

Alpha 

0.269917 
0.300378 
0.404859 
0.621150 

. Variables 

Correlation 
with Total 

0.446862 
0.404525 
0.303456 
0.066624 

0.482047 
0.503115 

Alpha 

0.285090 
0.327773 
0.424157 
0.621512 

Label 

03 Effort 
07 
Q10 
014 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 93 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Q3 Effort 

VAR2 
Q7 

VAR3 
Q10 

VAR4 
Q14 

1.00000 
0.0 

0.41269 
0.0001 

0.38809 
0,0001 

0.05924 
0,5727 

0,41269 
0,0001 

1,00000 
0.0 

0.26044 
0.0117 

0.11945 
0.2541 

0.38809 
0,0001 

0.26044 
0,0117 

1.00000 
0.0 

-0.02791 
0.7906 

0.05924 
0.5727 

0.11945 
0.2541 

-0.02791 
0.7906 

1.00000 
0.0 



4 'VAR' Variables: 

SAS 

CORRELATION ANALYSIS 

VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

93 
93 
93 
93 

Simple Statistics 

Mean 

4.24731 
5.13978 
4.31183 
4,22581 

Std Dev 

1.76719 
1.59204 
1.82363 
1.96230 

Sum 

395.00000 
478.00000 
401.00000 
393.00000 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
for STANDARDIZED variables 

Raw Variables Std. Variables 

Correlation 
with Total 

0.476400 
0.464453 
0.441512 
0.235213 

Correlation 
Alpha with Total 

0.485023 0.483230 
0.503092 0.463358 
0.510509 0.450554 
0.672207 0.242289 

0.615949 
0.626591 

Alpha 

0.499310 
0.514479 
0.524141 
0.669495 

Label 

02 Competence 
06 
013 
016 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 93 

VAR1 VAR2 VAR3 VAR4 

VAR1 
02 
Competence 
VAR2 
Q6 

VAR3 
Q13 

VAR4 
Q16 

1.00000 
0.0 

0.35847 
0,0004 

0,52895 
0,0001 

0.13731 
0.1894 

0.35847 
0.0004 

1.00000 
0.0 

0.32177 
0.0017 

0,30988 
0,0025 

0.52895 
0,0001 

0.32177 
0.0017 

1.00000 
0.0 

0,11680 
0,2649 

0.13731 
0,1894 

0,30988 
0,0025 

0.11680 
0.2649 

1.00000 
0,0 



Appendix 9 Results of intemal consistency in study 2 
Appendix Q TWO RESULTS 

Variable 

Simple statistics 

Minimum Maximum Label 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR11 
VAR 12 
VAR 13 
VAR 14 
VAR 15 
VAR 16 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR11 
VAR 12 
VAR 13 
VAR 14 
VAR 15 
VAR 16 

4.00000 
2.00000 
3.00000 
1.00000 
3.00000 
1.00000 
3.00000 
1.00000 
4.00000 
1.00000 
3.00000 
4.00000 
3.00000 
4.00000 
1.00000 
3.00000 

7.00000 
6.00000 
7.00000 
5.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
5.00000 
7.00000 

Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

for RAW variables ; 

for STANDARDIZED variables 

Raw Variables Std. Variables 

Correlation 
with Total 

0.077766 
0.429576 
0.405099 
-.370550 
0.454022 
0.713338 
0.623283 
0.451359 
0.344927 
0.153013 
-.343729 
0.299946 
0.390434 
0.136469 
-.356395 
0.559606 

Alpha 

0.603893 
0.554847 
0.559052 
0.695254 
0.545078 
0.471352 
0.514257 
0.534634 
0.568906 
0.597381 
0.657850 
0.574765 
0.561255 
0.596673 
0.676044 
0.529945 

Correlation 
with Total 

0.108308 
0.425761 
0.448042 
-.444440 
0.503848 
0.665476 
0.642903 
0.445840 
0.393697 
0.120004 
-.326586 
0.303304 
0.404187 
0.182914 
-.439771 
0.611481 

0.600453 
0.611532 

Alpha 

0.615018 
0.564500 
0.560757 
0.691289 
0.551264 
0.522811 
0.526872 
0.561128 
0.569840 
0.613248 
0.676196 
0.584603 
0.568099 
0.603609 
0.690702 
0.532477 

Label 

Interest 
Compentent 
Effort 
Tension . 
Interest 
Compentent 
Effort 
Tension 
Interest 
Compentent 
Effort 
Tension 
Interest 
Compentent 
Effort 
Tension 



Appendix 0 TWO RESULTS 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR11 
VAR 12 
VAR 13 
VAR 14 
VAR 15 
VAR 16 

Minimum 

4.00000 
2.00000 
3.00000 
1.00000 
3.00000 
1.00000 
3.00000 
1.00000 
4.00000 
1.00000 
3.00000 
4.00000 
3.00000 
4.00000 
1.00000 
3.00000 

Simple Statistics 

Maximum 

7.00000 
6.00000 
7.00000 
5.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
7.00000 
5.00000 
7.00000 

Label 

Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 
Interest 
Competence 
Effort 
Tension 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR11 
VAR 12 
VAR13 
VAR14 
VAR 15 
VAR 16 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
with Total 

0.077766 
0.429576 
0.405099 
-.370550 
0.454022 
0.713338 
0.623283 
0.451359 
0.344927 
0.153013 
-.343729 
0.299946 
0.390434 
0.136469 
-.356395 
0.559606 

Alpha 

0.603893 
0.554847 
0.559052 
0.695254 
0.545078 
0.471352 
0.514257 
0.534634 
0.568906 
0,597381 
0.657850 
0.574765 
0.561255 
0.596673 
0.676044 
0.529945 

. Variables 

Correlation 
with Total 

0.108308 
0.425761 
0.448042 
-.444440 
0.503848 
0.665476 
0.642903 
0.445840 
0.393697 
0.120004 
-.326586 
0.303304 
0.404187 
0.182914 
-.439771 
0.611481 

0.600453 
0.611532 

Alpha 

0.615018 
0.564500 
0.560757 
0.691289 
0.551264 
0.522811 
0.526872 
0.561128 
0.569840 
0.613248 
0.676196 
0.584603 
0.568099 
0.603609 
0.690702 
0.532477 

Label 

Interest 
Compentent 
Effort 
Tension . 
Interest 
Compentent 
Effort 
Tension 
Interest 
Compentent 
Effort 
Tension 
Interest 
Compentent 
Effort 
Tension 



SAS 

CORRELATION ANALYSIS 

16'VAR'Variables: 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR 11 
VAR 12 
VAR13 
VAR 14 
VAR 15 
VAR 16 

01 
07 
013 

N 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

02 
08 
014 

Sim 

03 
09 
015 

pie Statistics 

Mean 

5.45000 
4.15000 
5.10000 
3.15000 
5.55000 
3.80000 
5.15000 
4.25000 
6.10000 
5.40000 
4.95000 
5.60000 
5.25000 
5.70000 
2.75000 
5.40000 

04 05 
O10 O i l 
016 

Std Dev 

0.99868 
1.13671 
1.11921 
1.63111 
1.31689 
1.67332 
1.30888 
1.74341 
1.07115 
1.39170 
1.09904 
1.09545 
1.11803 
0.97872 
1.37171 
1.23117 

06 
012 

Sum 

109.00000 
83.00000 

102.00000 
63.00000 

111.00000 
76.00000 

103.00000 
85.00000 

122.00000 
108.00000 
99.00000 

112.00000 
105.00000 
114.00000 
55.00000 

108.00000 



SAS 

CORRELATION ANALYSIS 

4 'VAR' Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

20 
20 
20 
20 

Minimum 

4.00000 
3.00000 
4.00000 
4.00000 

Simple Statistics 

Mean 

5,45000 
5.55000 
6.10000 
5.60000 

Simple Statistics 

Maximum 

7.00000 
7.00000 
7.00000 
7.00000 

Std Dev 

0.99868 
1.31689 
1.07115 
1.09545 

Label 

01 Interest 
05 
09 
012 

Sum 

109.00000 
111.00000 
122.00000 
112.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.278756 
0.500056 
0.621109 
0.466793 

Correlation 
Alpha with Total 

0.712690 0.272861 
0.588235 0.500294 
0.506649 0.608634 
0.607027 0.471038 

0.677540 
0.675917 

Alpha 

0.723933 
0.581276 
0.505215 
0.600895 

Label 

01 Interest 
05 
09 
012 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Ql Interest 

VAR2 
05 

VAR3 
Q9 

VAR4 
012 

1.00000 
0.0 

0.28213 
0.2281 

0.20172 
0.3937 

0.17319 
0.4653 

0.28213 
0.2281 

1.00000 
0.0 

0.51863 
0.0191 

0.30647 
0.1883 

0.20172 
0.3937 

0.51863 
0.0191 

1.00000 
0.0 

0.57414 
0.0081 

0.17319 
0,4653 

0.30647 
0.1888 

0.57414 
0.0081 

1.00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

20 
20 

. 20 
20 

Minimum 

2.00000 
1.00000 
3.00000 
3.00000 

Simple Statistics 

Mean 

4.15000 
3.80000 
5.25000 
5.40000 

Simple Statistics 

Maximum 

6.00000 
7.00000 
7.00000 
7.00000 

Std Dev 

1.13671 
1.67332 
1.11803 
1.23117 

Label • 

03 Effort 
05 
09 
012 

Sum 

83.00000 
76.00000 

105.00000 
108.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.467181 
0.560108 
0.589672 
0.528655 

Correlation 
Alpha with Total 

0.702689 0.462918 
0.669181 0.557740 
0.643259 0.608860 
0.668941 0.519980 

0.731764 
0.743367 

Alpha 

0.725299 
0.672591 
0.642847 
0.693959 

Label 

02 Competence 
0 6 . 
013 
016 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Q2 
Competence 
VAR2 
06 

VAR3 
Q13 

VAR4 
016 

1.00000 
0.0 

0.43166 
0.0574 

0.46590 
0.0384 

0.21813 
0.3556 

0.43166 
0.0574 

1.00000 
0.0 

0.39386 
0.0858 

0.47518 
0.03^? 

0.46590 
0.0384 

0,39386 
0.0858 

1.00000 
0.0 

0.53530 
0.0150 

0.21813 
0.3556 

0.47518 
0.0342 

0.53530 
0.0150 

1.00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables; VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

20 
20 
20 
20 

Minimum 

3.00000 
3.00000 
1.00000 
4.00000 

Simple Statistics 

Mean 

5.10000 
5.15000 
5.40000 
5.70000 

Simple Statistics 

Maximum 

7.00000 
7.00000 
7.00000 
7.00000 

Std Dev 

1.11921 
1.30888 
1.39170 
0.97872 

Label 

Sum 

102.00000 
103.00000 
108.00000 
114.00000 

02 Ccompetence 
06 
013 
016 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAV V variables : 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.203827 
0.766197 
0.092194 
0.280891 

Correlation 
Alpha with Total 

0.518131 0.237524 
-.114754 0.748576 
0.646048 0.052752 
0.461538 0.302163 

0.511081 
0.518042 

Alpha 

0.506730. 
-.018187 
0.650745 
0.451033 

Label 

03 Effort 
07 
O10 
014 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
03 Effort 

VAR2 
07 

VAR3 
Q10 

VAR4 
014 

1.00000 
0.0 

0.38443 
0.0942 

-0.19598 
0.4076 

0.31712 
0.1731 

0.38443 
0.0942 

1.00000 
0.0 

0.45652 
0.0430 

0.44788 
0.047:^ 

-0.19598 
0.4076 

0,45652 
0.0430 

1.00000 
0.0 

-0.13911 
0.5586 

0.31712 
0.1731 

0.44788 
0.0477 

-0.13911 
0.5586 

1.00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

20 
20 
20 
20 

Minimum 

1.00000 
1.00000 
3.00000 
1.00000 

Simple Statistics 

Mean 

3.15000 
4.25000 
4.95000 
2.75000 

Simple Statistics 

Maximum 

5.00000 
7.00000 
7.00000 
5.00000 

Std Dev 

1.63111 
1.74341 
1.09904 
0,37171 

Label 

04 Tension 
08 
011 
015 

Sum 

63.00000 
85.00000 
99.00000 
55.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
for STANDARDIZED variables 

Raw Variables Std. Variables 

Correlation 
with Total 

0.304104 
-.143586 
-.132445 
0.574460 

Correlation 
Alpha with Total 

-.164364 0.319810 
0.539138 -.177456 
0.389360 -.098417 
-.539099 0.591688 

0.218886 
0.223354 

Alpha 

-.139260 
0.513814 
0.430786 
-.650112 

Label 

04 Tension 
08 
011 
015 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
04 Tension 

VAR2 
08 

VAR3 
Q11 

VAR4 
015 

1.00000 
0.0 

-0.05090 
0.8312 

-0.02496 
0.9168 

0.60573 
0.0046 

-0.05090 
0.8312 

1.00000 
0.0 

-0.37769 
0.1006 

0.04952 
0.8358 

-0.02496 
0.9168 

-0.37769 
0.1006 

1.00000 
0.0 

0.20074 
0.3961 

0.60573 
0.0046 

0.04952 
0.8358 

0.20074 
0.3961 

1.00000 
0.0 



Appendix 10 Results of intemal consistency in study 3 
Appendix 0 THREE RESULTS 

SAS 

CORRELATION ANALYSIS 

Variable 
VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR 11 
VAR 12 

N 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Simple Statistics 

Mean 
6 00000 
5.05000 
5.20000 
5.85000 
5.05000 
5.15000 
5.55000 
5.25000 
5.50000 
5.10000 
5.40000 
5.15000 

Std Dev 
0.79472 
1.27680 
1.19649 
0.87509 
1.31689 
0.98809 
0.94451 
0.91047 
0.82717 
1.25237 
0.94032 
1.08942 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 

VAR7 
VAR8 
VAR9 
VAR10 
VAR 11 
VAR 12 

for RAW variables , 

for STANDARDIZED variables 

Raw Variables Sto 

Correlation 
with Total 

0.550893 
0.789187 
0.044830 
0.511377 
0.749259 
0.575755 

0.548696 
0.722502 
0.515362 
0.467453 
0.523266 
0.387990 

Alpha 

0.842643 
0.820814 
0.878755 
0.844748 
0.823988 
0.839509 

0.841508 
0.826714 
0.843733 
0.845215 
0.842943 
0.851411 

. Variables 

Correlation 
with Total 

0.569702 
0.761747 
0.059100 
0.543869 
0.712077 
0.601801 

0.568640 
0.690226 
0.519805 
0.505215 
0.478477 
0.391110 

0.853944 
0.856055 

Alpha 

0.842195 
0.828515 
0.875398 
0.843984 
0.832119 
0.839956 

0.842269 
0.833689 
0.845640 
0.846639 
0.848459 
0.854320 

Label 

interest 
competence 
effort 
interest 
competence 
effort 

interest 
effort 
interest 
competence 
effort 
competence 



Variable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N. 

20 
20 
20 
20 

SAS 

CORRELATION ANALYSIS 

Simple Statistics 

Mean 

5.05000 
5,05000 
5,10000 
5.15000 

Std Dev 

1,27630 
1,31689 
1.25237 
1.08942 

Sum 

101,00000 
101.00000 
102.00000 
103.00000 

Simple Statistics 

Minimum Maximum Label 

2.00000 
2.00000 
2.00000 
3.00000 

7.00000 
7.00000 
7.00000 
7.00000 

02 
05 
Q10 
012 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAV ̂  variables : 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.739616 
0.956668 
0.891708 
0.812276 

Correlation 
Alpha with Total 

0.948966 0.730949 
0.875874 0.955295 
0.898957 0.896841 
0.926794 0.812623 

0.934414 
0.935236 

Alpha 

0.951797 
0.879478 
0.899087 
0.926382 

Label 

02 competence 
05 
O10 
012 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Q1 Interest 

VAR2 
Q3 

VAR3 
Q6 

VAR4 
Q8 

1.00000 
0.0 

0.84392 
0.0001 

0.68819 
0.0008 

0.56211 
0.0099 

0.84392 
0.0001 

1.00000 
0.0 

0,89037 
0.0001 

0.83827 
0,0001 

0.68819 
0.0008 

0.89037 
0.0001 

1.00000 
0,0 

0,87568 
0,0001 

0,56211 
0.0099 

0.83827 
0.0001 

0.87568 
0.0001 

1,00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 

Variable 

VAR2 
VAR3 
VAR4 

N 

20 
20 
20 
20 

Simple Statistics 

Mean 

6,00000 
5.85000 
5.55000 
5.50000 

Std Dev 

0.79472 
0.87509 
0.94451 
0.82717 

Sum 

120.00000 
117.00000 
111.00000 
110.00000 

Simple Statistics 

Minimum Maximum Label 

4.00000 
4.00000 
4.00000 

8.00000 
7.00000 
8.00000 

04 
07 
QIO 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
forSTANDARDlZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.444857 
0.860064 
0.699082 
0.698549 

Correlation 
Alpha with Total 

0.880798 0.444649 
0.702977 0.858310 
0.781345 0.694244 
0.781388 0.689790 

0.837066 
0.834507 

Alpha 

0.882763 
0.699523 
0.777334 
0.779350 

Label 

01 interest 
04 
07 
09 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
01 Interest 

VAR2 
Q3 

VAR3 
Q6 

VAR4 
Q8 

1.00000 
0.0 

0,52976 
0,0163 

0.35059 
0.1296 

0.32026 
0,1686 

0,52976 
0,0163 

1,00000 
0.0 

0.74184 
0.0002 

0,76346 
0,0001 

0.35059 
0.1296 

0,74184 
0.0002 

1,00000 
0.0 

0.63998 
0.0024 

0,32026 
0,1686 

0,76346 
0,0001 

0.63998 
0,0024 

1.00000 
0,0 



Variable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

20 
20 
20 
20 

SAS 

CORRELATION ANALYSIS 

Simple Statistics 

Mean 

5.20000 
5.15000 
5.25000 
5.40000 

Std Dev 

1,19649 
0.98809 
0.91047 , 
0.94032 

Sum 

104.00000 
103.00000 
105.00000 
108.00000 

Simple Statistics 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.080970 
0.694170 
0.669007 
0.714201 

Correlation 
Alpha with Total 

0.906764 0.080064 
0.510215 0.730715 
0.540153 0.706039 
0.505927 0.755294 

0.704418 
0.743133 

Alpha 

0.907519 
0.567548 
0.583152 
0.551368 

Label 

03 
06 
08 
011 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 20 

VAR1 VAR2 VAR3 VAR4 

VAR1 
Ql Interest 

VAR2 
Q3 

VAR3 
Q6 

VAR4 
Q8 

1.00000 
0.0 

0.10685 
0.6539 

0.04831 
0.8397 

0.06549 
0.7838 

0.10685 
0.6539 

1.00000 
0.0 

0.71668 
0.0004 

0,78172 
0.0001 

0.04831 
0.8397 

0.71668 
0.0004 

1.00000 
0.0 

0.79919 
0.0001 

0.06549 
0.7838 

0.78172 
0.0001 

0.79919 
0.0001 

1.00000 
0.0 



Appendix 11 Results of intemal consistency in study 4 

SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

80 
80 
80 
80 

Simp e Statistics 

Mean 

5.06250 
4.65000 
4.88750 
4.87500 

Std Dev 

1.01062 
1.18107 
1.14730 
1.14045 

Sum 

405.00000 
372.00000 
391.00000 
390.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.516266 
0.630258 
0.725486 
0.653232 

Correlation 
Alpha with Total 

0.812388 0.517079 
0.763705 0.623891 
0.715415 0.729208 
0.751839 0.645774 

0.811490 
0.810030 

Alpha 

0.812536 
0.763247 
0.711559 
0.752763 

Label 

01 interest 
03 
06 
08 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 80 

VAR1 VAR2 VAR3 VAR4 

VAR1 
01 Interest 

VAR2 
03 

VAR3 
06 

VAR4 
08 

1.00000 
0.0 

0.35791 
0.0011 

0.58475 
0.0001 

0.38027 
0.0005 

0.35791 
0.0011 

1.00000 
0.0 

0.56843 
0.0001 

0.61554 
0.0001 

0.58475 
0.0001 

0.56843 
0.0001 

1.00000 
0.0 

0.58892 
0.0001 

0.38027 
0.0005 

0.61554 
0.0001 

0.58892 
0.0001 

1.00000 
0.0 



Appendix 0 FOUR RESULTS 

11 'VAR' Variables: 

Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 
VAR7 
VAR8 
VAR9 
VAR 10 
VAR 11 

01 
07 

N 

80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 

SAS 

CORRELATION ANALYSIS 

02 
08 

Sim 

03 
09 

iple Statistics 

Mean 

5.06250 
4.63750 
4.88750 
4.92500 
5.00000 
4.65000 
5.12500 
4.87500 
4.88750 • 
5.40000 
5.03750 

04 05 
QIO 011 

Std Dev 

1.01062 
1.22468 
1.14730 
1.19889 
0.90007 
1.18107 
0.91920 
1.14045 
1.19061 
0.85091 
1.01188 

06 

Sum 

405.00000 
371.00000 
391,00000 
394.00000 
400.00000 
372.00000 
410.00000 
390.00000 
391.00000 
432.00000 
403.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 
VAR5 
VAR6 

VAR7 
VAR8 
VAR9 
VAR10 
VAR 11 

for RAW variables , 

for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
with Total 

0.578857 
0.867693 
0.791097 
0.869404 
0.465401 
0.745616 

0.396308 
0.702382 
0.825820 
0.281540 
0.586216 

Alpha 

0.904718 
0.888099 
0.893154 
0.888143 
0.909645 
0,895752 

0,912682 
0,898281 
0.890884 
0,916775 
0.904360 

. Variables 

Correlation 
with Total 

0.570519 
0.865256 
0.776333 
0.852187 
0.479144 
0.740223 

0.408644 
0.686574 
0.814879 
0.294906 
0,563171 

0.909080 
0.901438 

Alpha 

0.896326 
0.979410 
0.884643 
0.880187 
0.907326 
0.886736 

0.905106 
0,889811 
0.882389 
0.911064 
0,896733 

Label 

interest 
competence 
interest 
competence 
effort 
interest 

effort 
interest 
competence 
effort 
competence 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

80 
80 
80 
80 

Simple Statistics 

Mean 

5.06250 
4.65000 
4.88750 
4.87500 

Std Dev 

1.01062 
1.18107 
1.14730 
1.14045 

Sum 

405.00000 
372.00000 
391.00000 
390.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 
VAR4 

for RAW variables : 
forSTANDARDlZED variables 

Raw Variables Std. Variables 

Correlation 
with Total 

0.516266 
0.630258 
0.725486 
0.653232 

Correlation 
Alpha with Total 

0.812388 0.517079 
0.763705 0.623891 
0.715415 0.729208 
0.751839 0.645774 

0.811490 
0.810030 

Alpha 

0.812536 
.0.763247 

0.711559 
0.752763 

Label 

01 interest 
03 
06 
08 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 80 

VAR1 VAR2 VAR3 VAR4 

VAR1 
01 Interest 

VAR2 
03 

VAR3 
Q6 

VAR4 
08 

1.00000 
0.0 

0.35791 
0,0011 

0,58475 
0,0001 

0.38027 
0.0005 

0.35791 
0.0011 

1.00000 
0.0 

0.56843 
0.0001 

0.61554 
0.0001 

0.58475 
0.0001 

0.56843 
0.0001 

1.00000 
0.0 

0.58892 
0.0001 

0.38027 
0.0005 

0.61554 
0,0001 

0.58892 
0,0001 

1.00000 
0,0 



SAS 

CORRELATION ANALYSIS 

4 'VAR' Variables: VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 
VAR4 

N 

80 
80 
80 
80 

Simple Statistics 

Mean 

4,63750 
4.88750 
4.92500 
5.03750 

Std Dev 

1.22468 
1.19061 
1.19889 
1.01188 

Sum 

371.00000 
391.00000 
394.00000 
403.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR 3 
VAR4 . 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std. Variables 

Correlation 
with Total 

0.765847 
0.810718 
0.871983 
0.638127 

Correlation 
Alpha with Total 

0.867065 0.756833 
0.849158 0.809037 
0.824776 0.868156 
0.909433 0.638969 

0.895501 
0.894328 

Alpha 

0.867265 
0.847706 
0.824914 
0.909514 

Label 

02 competence 
04 
09 
011 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 80 

VAR1 VAR2 VAR3 VAR4 

VAR1 
02 
competence 
VAR2 
04 

VAR3 
09 

VAR4 
Q l l 

1.00000 
0.0 

0.71826 
0,0001 

0.80889 
0.0001 

0.49120 
0.0001 

0.71826 
0.0001 

1.00000 
0.0 

0.78326 
0.0001 

0.62345 
0,0001 

0,80889 
0,0001 

0.78326 
0.0001 

1.00000 
0.0 

0.64928 
0.0001 

0.49120 
0.0001 

0.62345 
0,0001 

0,64928 
0,0001 

1,00000 
0.0 



SAS 

CORRELATION ANALYSIS 

4'VAR'Variables: • VAR1 VAR2 VAR3 VAR4 

Vaiable 

VAR1 
VAR2 
VAR3 

N 

80 
80 
80 

Simple Statistics 

Mean 

5.00000 
5.40000 
5.12500 

Std Dev 

0.90007 
0.85091 
0.91920 

Sum 

400.00000 
432.00000 
410.00000 

CORRELATION ANALYSIS 

Cronbach Coefficient Alpha 

Deleted 
Variable 

VAR1 
VAR2 
VAR3 

for RAW variables 
for STANDARDIZED variables : 

Raw Variables Std 

Correlation 
with Total 

0.587049 
0.596692 
0.507211 

Alpha 

0.622395 
0.614570 
0.718816 

. Variables 

Correlation 
with Total 

0.589890 
0.597378 
0.507417 

0.737938 
0.739550 

Alpha 

0.623672 
• 0.614664 

0.719542 

Label 

05 effort 
07 
O10 

CORRELATION ANALYSIS 

Pearson Correlation Coefficients / Prob > IRI under Ho: Rho = 0 / N = 80 

VAR1 VAR2 VAR3 

VAR1 
05 effort 

VAR2 
Q7 

VAR3 
010 

1.00000 
0.0 

0.56194 
0.0001 

0,44369 
0,0001 

0.56194 
0.0001 

1.00000 
0.0 

0.45314 
0.0001 

0.44369 
0.0001 

0.45314 
0.0001 

1.00000 
0.0 



Appendix 12 Raw data for test-retest reliability 

SUBJ Y7M1 Y7M2 Y7F1 Y7F2 YlOMl Y10M2 YlOFl Y10F2 OCCl 0CC2 

1001 

1002 

1003 
1004 

1005 

1006 
1007 

1008 
1009 
1010 

1011 
1012 

1013 
1014 

1015 

1016 

1017 
1018 
1019 
1020 

1021 
1022 
1023 
1024 

1025 

1026 
1027 

1028 
1029 
1030 

1031 
1032 

1033 
1034 
1035 

1036 
1037 

1038 

1039 

1040 
1041 

1042 
1043 
1044 

1045 

1046 

1047 

1048 

1049 

1050 

1051 

1052 

1053 
1054 

1055 
1056 

57 
56 
49 
50 
59 
57 
57 
54 
57 
52 
45 
33 
45 
37 
51 
53 
48 
27 
23 
58 
65 
64 
54 
45 
36 
65 
49 
45 
45 
69 

58 
56 
49 
51 
63 
56 
58 
54 
58 
51 
44. 
35 
47 
39 
54 
55 
51 
28 
27 
58 
62 
66 
57 
49 
38 
67 
52 
46 
44 
72 

44 
43 
45 
33 
30 
42 
41 
40 
37 
36 
30 
42 
43 
37 
38 
42 
47 
29 
47 
41 
50 
60 
44 
44 
49 
44 
47 
50 
70 
33 

41 
45 
46 
34 
37 
43 
42 
40 
39 
50 
49 
44 
45 
38 
41 
46 
60 
31 
42 
45 
53 
62 
45 
44 
39 
43 
45 
52 
72 
35 

66 
44 
57 
74 
37 
40 
11 
57 
48 
62 
59 
52 
64 
39 
64 
60 
53 
58 
47 
54 
65 
46 
41 
47 
49 
40 
35 
62 
71 
65 

65 
43 
58 
75 
38 
41 
73 
59 
49 
64 
62 
50 
66 
38 
66 
62 
55 
59 
45 
55 
66 
45 
43 
49 
48 
42 
36 
64 
72 
66 

43 
40 
48 
44 
52 
41 
53 
54 
34 
38 
32 
40 
52 
48 
32 
43 
66 
45 
46 
41 
35 
35 
46 
44 
44 
48 
48 
43 
42 
45 

44 
41 
47 
46 
54 
42 
53 
51 
36 
39 
34 
41 
53 
49 
36 
42 
63 
44 
42 
43 
37 
32 
44 
42 
45 
47 
49 
44 
43 
47 

57 
56 
49 
50 
59 
57 
57 
54 
57 
52 
45 
33 
45 
37 
51 
53 
48 
27 
23 
58 
65 
64 
54 
45 
36 
65 
49 
45 
45 
69 
44 
43 
45 
33 
30 
42 
41 
40 
37 
36 
30 
42 
43 
37 
38 
42 
47 
29 
47 
41 
50 
60 
44 
44 
49 
44 

58 
56 
49 
51 
63 
56 
58 
54 
58 
51 
44 
35 
47 
39 
54 
55 
51 
28 
27 
58 
62 
66 
57 
49 
38 
67 
52 
46 
44 
72 
41 
45 
46 
34 
37 
43 
42 
40 
39 
50 
49 
44 
45 
38 
41 
46 
60 
31 
42 
45 
53 
62 
45 
44 
39 
43 



Appendix 13 Result of test-retest reliability for IMI 
-> GET FILE 
-> " c : \ w i n w o r d \ s t a t c o n s \ t r t e s t . s a v " 
-> . 
-> EXECUTE 
-> . 
-> CORRELATIONS 
-> /VARIABLES=ylOfl yl0f2 ylOml yl0m2 y7fl y7f2 y7ml y7m2 
-> /PRINT=TWOTAIL SIG 
-> /MISSING=PAIRWISE . 

YlOFl 

- - C o r r e l a t i o n C o e f f i c i e n t s 

Y10F2 YlOMl Y10M2 Y7F1 Y7F2 

YlOFl 

Y10F2 

YlOMl 

Y10M2 

Y7F1 

Y7F2 

Y7M1 

Y7M2 

1 
( 
p= 

( 
p= 

( 
p= 

( 
p= 

( 
p= 

( 
p= 

{ 
p= 

( 
p= 

0000 
30) 

9656 
30) 
.000 

.1103 
30) 
.562 

.0949 
30) 
.618 

.0108 
30) 
.955 

.0653 
30) 
.732 

.1093 
30) 
.565 

.0491 
30) 
.796 

( 
P= 

1 
( 
P= 

{ 
P= 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

.9656 
30) 
.000 

.0000 
30) 

.0446 
30) 
.815 

.0268 
30) 
.888 

.1006 
30) 
.597 

.1318 
30) 
.488 

.0540 
30) 
.777 

.0000 
( 30) 
P=1.000 

{ 
P= 

( 
P= 

1 
( 
P= 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

.1103 
30) 
.562 

.0446 
30) 
.815 

.0000 
30) 

.9936 
30) 
.000 

.0292 
30) 
.878 

.1359 
30) 
.474 

0455 
30) 
.811 

0171 
30) 
.928 

( 
P= 

( 
P= 

{ 
P= 

1 
{ 
P= 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

.0949 
30) 
.618 

.0268 
30) 
.888 

.9936 
30) 
.000 

.0000 
30) 

.0020 
30) 
.992 

.1440 
30) 
.448 

.0809 
30) 
.671 

.0185 
30) 
.923 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

1 
( 
P= 

( 
P= 

( 
P= 

( 
P= 

.0108 
30) 
.955 

.1006 
30) 
.597 

.0292 
30) 
.878 

.0020 
30) 
.992 

0000 
30) 

.7988 
30) 
.000 

.0192 
30) 
.920 

.0004 
30) 
.998 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

( 
P= 

1 
( 
P= 

( 
P= 

( 
P= 

.0653 
30) 
.732 

.1318 
30) 
.488 

.1359 
30) 
.474 

1440 
30) 
.448 

7988 
30) 
.000 

0000 
30) 

.1224 
30) 
.519 

.0768 
30) 
.687 

( C o e f f i c i e n t / ( C a s e s ) / 2 - t a i l e d S i g n i f i c a n c e ) 

. " i s p r i n t e d i f a c o e f f i c i e n t c a n n o t b e c o m p u t e d 

YlOFl 

Y10F2 

YlOMl 

Y10M2 

Jin ^^-

Y7M1 

-.1093 
( 30) 
P= .565 

-.0540 
( 30) 
P= .777 

.0455 
( 30) 
P= .811 

.0809 
( 30) 
P= .671 

- - Correlation Coefficients 

Y7M2 

-.0491 
( 30) 
P= .796 

.0000 
( 30) 
P=1.000 

-.0171 
( 30) 
P= .928 

.0185 
( 30) 
P= .923 

. 0192 - . 0 0 0 ;k 

file:///winword/statcons/trtest


( 30) ( 30) 
P= .920 p= .998 

'7^2 .1224 .0768 
( 30) ( 30) 
P= .519 p= .537 

HMl 1 .0000 .9875 
( 30) ( 30) 
P= . ?= .000 

/1M2 .9875 1.0000 
( 30) ( 30) 
?= .000 P= . 

(Coeff ic ient / ( C a s e s ) / 2 - t a i l e d S i g n i f i c a n c e ) 

" . " i s p r i n t e d i f a c o e f f i c i e n t c a n n o t b e c o m p u t e d 

-> CORRELATIONS 
-> /VARIABLES=occi occ2 
-> /PRINT=TWOT.i^IL SIG 
-> /MISSING=PAIRWISE . 

- - C o r r e l a t i o n C o e f f i c i e n t s 

OCCl 0CC2 

OCCl 1.0000 
( 120) 
P= . 

.9560 
{ 120) 
P= .000 

.9560 
( 120) 
P= .000 

1.0000 
( 120) 
P= . 

0CC2 

(Coefficient / (Cases) / 2 - t a i l e d S i g n i f i c a n c e ) 

" . " is p r i n t e d i f a c o e f f i c i e n t cannot be computed 



^ppciiuiA 14 Raw data for experiment 1 

SUBJ AGE TRT SEX PI JMl PCI IM2 P2 PC2 IM3 PC3 IM4 P3 PC4 IMS 

1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

56 
46 
57 
54 
48 
62 
59 
52 
64 
60 
58 
47 
65 
46 
49 
46 
57 
56 
49 
50 
59 
57 
57 
57 
52 
45 
45 
51 
48 
58 
65 
64 
54 
45 
65 
45 
49 
46 
40 
60 
45 
45 
49 
50 
48 
46 
70 
48 
44 
51 
57 
67 
45 
44 
54 
50 
41 
51 
49 
46 
49 
46 
48 
53 
44 
48 
48 

45 
44 
47 
48 
43 
46 
44 
47 
45 
46 
45 
45 
44 
44 
47 
48 
44 
48 
48 
50 
42 
40 
46 
46 
52 
46 
48 
43 
45 
52 
55 
48 
46 
45 
44 
42 
42 
44 
42 
44 
40 
43 
40 
45 
38 
31 
44 
40 
45 
40 
46 
48 
39 
40 
48 
45 
40 
48 
43 
39 
38 
40 
34 
41 
40 
42 
32 

4 
5 
4 
3 
3 
3 
3 
4 
5 
4 
7 
5 
4 
4 
3 
3 
4 
5 
4 
5 
5 
4 
4 
4 
3 
3 
3 
4 
5 
5 
6 
7 
4 
5 
5 
5 
5 
4 
4 
7 
5 
4 
4 
4 
3 
3 
4 
5 
3 
4 
4 
4 
4 
3 
4 
4 
5 
4 
5 
3 
4 
5 
4 
4 
3 
3 
6 

58 
52 
63 
57 
57 
40 
41 
57 
55 
60 
61 
36 
53 
57 
42 
46 
50 
58 
50 
46 
57 
59 
46 
49 
57 
52 
46 
54 
52 
54 
67 
66 
60 
49 
68 
52 
72 
44 
42 
58 
49 
46 
52 
50 
48 
52 
74 
49 
48 
54 
54 
64 
46 
57 
48 
54 
43 
54 
42 
49 
58 
46 
46 
43 
43 
50 
48 

51 
47 
52 
52 
50 
53 
46 
53 
51 
45 
50 
47 
46 
52 
52 
52 
45 
46 
50 
50 
47 
48 
44 
48 
50 
48 
46 
47 
46 
53 
49 
50 
47 
47 
44 
47 
50 
48 
47 
48 
47 
46 
45 
49 
51 
41 
49 
49 
44 
46 
51 
52 
43 
42 
46 
44 
42 
45 
43 
36 
38 
44 
36 
40 
43 
46 
45 

4 
6 
5 
5 
5 
4 
5 
6 
6 
5 
7 
6 
7 
5 
4 
3 
4 
5 
4 
3 
6 
4 
3 
4 

• 3 

3 
4 
4 
4 
5 
6 
7 
4 
5 
5 
6 
6 
5 
4 
7 
6 
5 
5 
4 
7 
4 
5 
5 
5 
4 
6 
5 
4 
3 
4 
4 
5 
4 
5 
2 
3 
5 
6 
4 
4 
4 
7 

70 • 
63 
70 
61 
64 
52 
48 
62 
60 
62 
69 
48 
54 
59 
53 
56 
51 
54 
52 
43 
59 
64 
47 
49 
56 
56 
50 
56 
43 
55 
68 
60 
62 
51 
65 
52 
70 
49 
48 
61 
53 
50 
54 
53 
52 
56 
70 
54 
56 
58 
62 
66 
46 
60 
50 
52 
53 
57 
49 
53 
60 
52 
46 
51 
42 
51 
49 

7 
5 
4 
7 
5 
4 
4 
5 
6 
7 
4 
2 
6 
4 
5 
6 
4 
5 
4 
3 
6 
4 
3 
4 
6 
4 
3 
4 
5 
4 
5 
6 
7 
4 
4 
6 
6 
5 
4 
7 
5 
6 
4 
7 
5 
5 
5 
6 
5 
6 
6 
5 
4 
3 
5 
4 
5 
4 
5 
2 
5 
7 
4 
4 
3 
5 
4 

71 
62 
71 
64 
60 
54 
6 0 
63 
60 
64 
70 
44 
51 
57 
56 
57 
51 
52 
61 
45 
57 
70 
49 
51 
51 
57 
53 
58 
42 
50 
59 
63 
64 
51 
67 
54 
68 
47 
46 
65 
54 
53 
51 
52 
51 
50 
65 
53 
56 
61 
60 
62 
49 
62 
48 
56 
54 
57 
49 
54 
62 
57 
48 
49 
41 
52 
48 

53 7 69 
48 5 64 
53 4 70 
54 6 66 
51 6 62 
50 5 56 
52 4 61 
54 4 60 
52 6 43 
46 7 65 
49 5 70 
48 3 50 
47 7 57 
53 6 60 
53 4 62 
51 6 60 
46 4 54 
48 5 51 
49 4 56 
52 4 49 
48 6 62 
47 4 68 
45 4 53 
49 5 54 
50 4 52 
49 7 62 
47 6 53 
47 4 60 
45 5 47 
52 4 54 
52 4 58 
51 5 65 
53 7 70 
48 4 56 
45 4 66 
48 6 58 
51 6 69 
49 5 48 
45 5 46 
49 7 62 
49 5 53 
45 6 52 
45 5 60 
48 7 54 
53 6 51 
46 5 46 
47 6 63 
51 5 60 
45 4 60 
47 3 63 
53 6 58 
51 6 63 
44 4 50 
45 3 63 
45 5 49 
46 4 54 
45 4 56 
47 4 58 
44 5 51 
40 3 53 
45 5 61 
42 7 58 
38 5 50 
42 4 51 
46 3 43 
48 4 53 
50 4 49 



SUBJ AGE TRT SEX PI IMI PCI IM2 P2 PC2 IM3 PC3 IM4 P3 PC4 IMS 

1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 

7 
7 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

45 
46 
51 
51 
46 
58 
47 
47 
45 
52 
60 
54 
47 
44 
47 
48 
44 
47 
52 
46 
49 
60 
51 
53 
51 
51 
60 
55 
48 
48 
56 
55 
47 
48 
49 
59 
45 
57 
54 
44 
50 
44 
45 
45 
47 
57 
58 
67 
50 
56 
47 
51 
49 
69 
54 
49 
51 
55 
47 
66 
60 
53 
45 
63 
59 
51 
52 

34 
39 
43 
46 
48 
45 
44 
40 
44 
44 
47 
47 
44 
46 
46 
45 
47 
45 
40 
44 
45 
47 
43 
45 
46 
45 
45 
48 
50 
48 
45 
46 
43 
45 
46 
42 
46 
45 
43 
40 
40 
40 
46 
48 
48 
46 
48 
52 
45 
51 
55 
47 
56 
50 
49 
52 
52 
48 
46 
47 
42 
52 
4B 
51 
54 
56 
54 

7 
4 
3 
3 
2 
5 
4 
3 
3 
3 
6 
4 
3 
4 
4 
2 
1 
3 
4 
2 
2 
3 
4 
4 
4 
3 
S 
3 
3 
4 
4 
4 
3 
3 
3 
6 
7 
3 
3 
4 
4 
3 
4 
3 
4 
S 
4 
5 
4 
6 
4 
4 
4 
7 
4 
3 
3 
3 
4 
2 
3 
2 
4 
5 
4 
3 
4 

43 
42 
S3 
49 
46 
61 
48 
SO 
44 
51 
54 
56 
49 
47 
49 
49 
46 
45 
55 
47 
52 
64 
46 
51 
52 
54 
64 
57 
46 
49 
57 
60 
43 
40 
47 
54 
50 
54 
55 
48 
42 
39 
46 
42 
48 
56 
60 
67 
49 
60 
49 
54 
46 
70 
55 
47 
54 
56 
49 
60 
54 
57 
48 
62 
63 
57 
49 

43 
39 
49 
52 
53 
52 
50 
40 
45 
51 
49 
49 
42 
50 
48 
52 
50 
48 
48 
49 
49 
51 
43 
42 
46 
48 
46 
44 
46 
50 
45 
47 
44 
46 
43 
41 
49 
44 
45 
44 
39 
46 
45 
44 
49 
48 
45 
52 
54 
50 
52 
50 
SO 
54 
53 
51 
54 
54 
49 
49 
48 
49 
50 
50 
52 
46 
52 

5 
4 
4 
5 
5 
4 
4 
4 
4 
4 
5 
4 
4 
5 
4 
3 
3 
2 
4 
5 
4 
5 
4 
3 
4 
4 
6 
4 
2 
1 
3 
4 
4 
3 
2 
4 
3 
4 
4 
5 
4 
4 
2 
5 
5 
5 
5 
4 
5 
6 
6 
5 
5 
6 
4 
4 
4 
4 
5 
3 
4 
4 
4 
4 
5 
3 
4 

46 
48 
55 
60 
59 
67 
64 
60 
62 
63 
64 
60 
58 
59 
60 
50 
63 
58 
62 
43 
62 
70 
46 
53 
57 
56 
62 
60 
50 
48 
60 
64 
47 
45 
50 
60 
54 
58 
57 
46 
49 
50 
49 
48 
53 
64 
69 
72 
64 
72 
60 
69 
46 
72 
60 
64 
62 
58 
53 
65 
63 
65 
50 
64 
67 
60 
45 

3 
4 
4 
5 
4 
4 
6 
4 
3 
4 
5 
4 
5 
5 
3 
3 
3 
2 
4 
5 
4 
5 
4 
3 
4 
5 
7 
4 
2 
3 
3 
4 
4 
4 
2 
3 
4 
4 
5 
4 
4 
5 
3 
4 
5 
5 
6 
5 
4 
5 
5 
6 
4 
5 
6 
7 
5 
4 
4 
3 
2 
1 
4 
4 
4 
3 
4 

57 
46 
56 
64 
60 
65 
67 
62 
58 
69 
60 
63 
62 
64 
60 
48 
65 
60 
59 
60 
61 
70 
47 
52 
56 
60 
61 
64 
53 
43 
42 
60 
49 
46 
52 
62 
56 
60 
60 
62 
39 
46 
51 
52 
52 
63 
67 
70 
64 
74 
62 
65 
45 
71 
61 
62 
63 
56 
54 
64 
62 
64 
50 
64 
63 
60 
44 

44 
40 
48 
53 
49 
54 
49 
48 
50 
49 
54 
52 
47 
46 
48 
51 
48 
48 
49 
50 
50 
52 
44 
46 
46 
47 
47 
46 
43 
48 
47 
45 
45 
46 
45 
43 
52 
48 
46 
47 
42 
45 
4 6 
47 
47 
49 
47 
49 
54 
54 
56 
57 
52 
56 
55 
54 
58 
56 
50 
49 
50 
51 
47 
51 
53 
48 
52 

5 
4 
4 
5 
5 
4 
5 
4 
3 
4 
5 
4 
3 
5 
4 
4 
4 
3 
4 
5 
4 
5 
4 
3 
4 
6 
7 
5 
2 
4 
3 
4 
4 
5 
3 
4 
4 
4 
5 
4 
5 
2 
4 
3 
5 
5 
6 
5 
4 
5 
6 
7 
4 
3 
6 
5 
4 
5 
5 
4 
5 
2 
4 
4 
4 
3 
4 

58 
48 
56 
64 
61 
62 
67 
64 
52 
67 
66 
63 
58 
66 
64 
45 
64 
62 
54 
55 
62 
71 
47 
51 
61 
54 
63 
64 
51 
60 
43 
62 
51 
42 
53 
61 
52 
61 
62 
63 
41 
45 
53 
51 
53 
64 
52 
60 
66 
72 
65 
64 
51 
69 
62 
60 
62 
60 
57 
66 
63 
62 
52 
66 
64 
59 
60 



SUBJ AGE TRT SEX Pi TMI DPI TM-, n-, r.^ 
Fl IMI PCI IM2 P2 PC2 IM3 PC3 IM4 P3 PC4 IMS 

1135 10 2 1 46 q-? 1 y,n 

1136 10 2 1 \l II \ ^? \l 2 42 2 48 50 5 47 
1137 10 2 1 55 48 4 tn !? ! '^ ' "^ 5° ^ 48 

1138 10 2 1 52 Is J II ^̂  ^ 60 3 54 SO 2 56 
1139 10 2 1 52 49 ^ It '! ! ^^ 4 54 S3 5 52 

52 49 5 55 53 
67 47 4 63 
45 46 5 46 

1 58 SO 5 60 
1141 10 2 1 45 46 5 4^6 If 4 ^' ^ t^ ^° ' " 

50 5 60 45 5 
54 4 53 53 4 

1145 10 2 I 4^ ^n t '3 f.̂  ^ 5 ! 3 S3 50 2 54 

1142 10 2 I 58 n̂̂  ^ ^̂  1̂  t tl 5 L̂  ^̂  ^ '' 

1144 10 2 1 49 46 I ^7 fo ! ^^ ^ ^? !2 6 61 
1-3 10 2 1 5I 54 ^ ^? f ^i ? f̂  t: I " 

ii4b 10 2 1 44 sn -5 A-5 c-, ,- ^" ^ 3^ 

1146 10 2 1 46 52 3 M II I '̂  4 51 54 5 52 
1147 10 2 1 48 52 3 M \\ \ M ^ '̂  ^̂  ^ 59 

^" -̂̂  ^ 46 54 3 39 2 40 52 6 46 



/\ppcnuiA iJ TCcbults of MANOVA for main study 1 

>Error # 1 2 0 0 3 i n c o l u m n 8 0 . T e x t : (End o f Command) 
>A p a r e n t h e s i z e d v a l u e r a n g e i s r e q u i r e d f o r e v e r y f a c t o r i n t h e f a c t o r 
> l i s t . The l o w e s t a n d h i g h e s t v a l u e s o f t h e f a c t o r m u s t b e s p e c i f i e d . Any 
>cases o u t s i d e o f t h i s r a n g e w i l l b e r e j e c t e d . 
>This command n o t e x e c u t e d . 

The d e f a u l t e r r o r t e r m i n MANOVA h a s b e e n c h a n g e d f rom WITHIN CELLS t o 
WITHIN+RESIDUAL. N o t e t h a t t h e s e a r e t h e same f o r a l l f u l l f a c t o r i a l 
d e s i g n s . 

>Warning # 1 2 1 9 0 
>There a r e o n e o r m o r e c o m p l e t e l y e m p t y c a t e g o r i e s f o r o n e o r more f a c t o r s 
> s p e c i f i e d o n t h e MANOVA command. To r u n t h e a n a l y s i s i n t h i s r e l e a s e , 
>please r e c e d e t h e v a l u e s o f a f f e c t e d f a c t o r s t o s e q u e n t i a l i n t e g e r v a l u e s 
>and r e r u n . 

MISSING CATEGORIES 

VARIABLE VALUE 

CI 
CI 

>Error # 4617 i n c o l u m n 2 . T e x t : MANOVA 
>Something o t h e r t h a n t h e k e y w o r d ' I N T O ' was f o u n d o n a RECODE command a f t e r 
>the p a r e n t h e s i z e d v a l u e s p e c i f i c a t i o n s . 
>This command n o t e x e c u t e d . 

The d e f a u l t e r r o r t e r m i n MANOVA h a s b e e n c h a n g e d f r o m WITHIN CELLS t o 
WITHIN+RESIDUAL. N o t e t h a t t h e s e a r e t h e same f o r a l l f u l l f a c t o r i a l 
d e s i g n s . 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e * * * * * * 

147 cases accepted. 
0 cases rejected because of out-of-range factor values. 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e - - d e s i g n i * * * * * * 

EFFECT . . CI BY C2 BY C3 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e {S = 1 , M = 5 

Test Name V a l u e Exact F Hypoth. DF 

N = 63 ) 

E r r o r DF S i g . o f F 

P i l l a i s . 1 1 2 6 9 
H o t e l l i n g s . 1 2 7 0 0 
Willcs . 8 8 7 3 1 
Roys . 1 1 2 6 9 
l^ote . . F s t a t i s t i c s a r e e x a c t 

1.35468 
1.35468 
1.35468 

12.00 
12.00 
12.00 

128.00 
128.00 
128.00 

.196 

.196 

.196 

EFFECT . . CI BY C2 BY C3 ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 3 9 ) D. F . 

V a r i a b l e H y p o t h . SS E r r o r SS 

C4 
05 
C6 
C7 

1 

1 1 5 . 6 7 7 6 2 5 3 1 4 . 9 7 0 1 2 
5 . 7 2 3 1 4 1 5 0 2 . 6 8 6 2 8 
2 . 7 1 4 5 6 1 5 5 . 2 2 5 2 0 

2 2 0 . 1 6 8 8 6 6 8 4 5 . 5 3 9 6 9 
. 1 2 4 9 7 1 1 3 9 . 0 9 4 1 9 
. 3 4 1 6 2 1 4 1 . 0 0 0 9 7 

4 4 . 5 1 0 0 3 6 3 7 7 . 5 3 9 9 4 
£.QQ84ft i W T 0 i 7 3 6 0 

ypot 

115 
5 
2 

220 

44 
5 

;h. MS 

67762 
72314 
71456 
.16886 
.12497 
.34162 
.51003 
.00846 

Error MS 

38.23720 
10.81069 
1.11673 

49.24849 
8.19492 
1.01440 

45.88158 
1.27391 

3 

2 
4 

3 

F 

.02526 

.52940 

.43081 

.47057 

.01525 

.33677 

.97011 

.93156 

S i g . o f F 

. 0 8 4 

. 4 6 8 

. 1 2 1 

. 0 3 6 

. 9 0 2 

. 5 6 3 

. 3 2 6 

. 0 4 9 



C12 
C13 
C14 
CIS 

8 . 1 3 4 7 5 6 2 4 9 . 6 3 4 6 8 8 . 1 3 4 7 5 4 4 . 9 6 1 4 0 . 1 8 0 9 3 
. 2 2 2 4 0 1 0 0 3 . 5 4 7 3 6 . 2 2 2 4 0 7 . 2 1 9 7 7 . 0 3 0 8 0 

1 . 3 5 3 9 9 1 7 2 . 9 0 4 0 0 1 . 3 5 3 9 9 1 . 2 4 3 9 1 1 . 0 8 8 4 9 
5 . 5 9 5 3 8 5 7 5 5 . 2 2 8 5 0 5 . 5 9 5 3 8 4 1 . 4 0 4 5 2 . 1 3 5 1 4 

. 6 7 1 

. 8 6 1 

. 2 9 9 

. 7 1 4 

, * * * * * A n a ^ l y s i s o f V a r i a n c e d e s i g n i * * * * * * 

EFFECT . . C2 BY C3 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e ( S = l , M = 5 , N = 6 3 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 

V a l u e 

. 1 4 2 1 7 

. 1 6 5 7 4 

. 8 5 7 8 3 

. 1 4 2 1 7 
No te . . F s t a t i s t i c s a r e 

E x a c t F Hy 

1 . 7 6 7 8 5 
1 . 7 6 7 8 5 
1 . 7 6 7 8 5 

e x a c t . 

p o t h . 

12 
12 
12 

DF 

.00 

. 00 
00 

E r r o r 

128 
128 
128 

DF 

00 
00 
00 

S i g . o f F 

. 0 6 0 

. 0 6 0 

. 0 6 0 

EFFECT . . C2 BY C3 ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 3 9) D 

V a r i a b l e 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
cn 
C12 
C13 
C14 
CIS 

H y p o t h . SS 

3 . 0 2 3 1 1 
3 1 . 7 2 4 0 3 

. 1 4 3 4 9 
7 1 . 4 1 1 7 3 

1 0 2 . 6 6 5 3 7 
. 0 0 3 2 0 

9 . 4 8 0 8 7 
. 0 1 1 7 2 

4 . 0 8 5 3 9 
3 5 . 1 7 8 4 1 

. 6 2 8 8 0 
2 . 2 S 6 0 3 

E r r o r SS 

5 3 1 4 . 9 7 0 1 2 
1 5 0 2 . 6 8 6 2 8 

1 5 5 . 2 2 5 2 0 
6 8 4 5 . 5 3 9 6 9 
1 1 3 9 . 0 9 4 1 9 

1 4 1 . 0 0 0 9 7 
6 3 7 7 . 5 3 9 9 4 

1 7 7 . 0 7 3 6 0 
6 2 4 9 . 6 3 4 6 8 
1 0 0 3 . 5 4 7 3 6 

1 7 2 . 9 0 4 0 0 
5 7 5 5 . 2 2 8 5 0 

H y p o t h . MS 

3 . 0 2 3 1 1 
3 1 . 7 2 4 0 3 

. 1 4 3 4 9 
7 1 . 4 1 1 7 3 

1 0 2 . 6 6 5 3 7 
. 0 0 3 2 0 

9 . 4 8 0 8 7 
. 0 1 1 7 2 

4 . 0 8 5 3 9 
3 5 . 1 7 8 4 1 

. 6 2 8 8 0 
2 . 2 5 6 0 3 

E r r o r MS 

3 8 . 2 3 7 2 0 
1 0 . 8 1 0 6 9 

1 . 1 1 6 7 3 
4 9 . 2 4 8 4 9 

8 . 1 9 4 9 2 
1 . 0 1 4 4 0 

4 5 . 8 8 1 5 8 
1 . 2 7 3 9 1 

4 4 . 9 6 1 4 0 
7 . 2 1 9 7 7 
1 . 2 4 3 9 1 

4 1 . 4 0 4 5 2 

2 

1 
12 

4 

F Si 

. 0 7 9 0 6 

. 9 3 4 5 1 

. 1 2 8 4 9 

. 4 5 0 0 3 

. 5 2 7 9 3 

. 0 0 3 1 5 

. 2 0 6 6 4 

. 0 0 9 2 0 

. 0 9 0 8 6 

. 8 7 2 5 1 

. 5 0 5 5 0 

. 0 5 4 4 9 

. g . o f F 

. 7 7 9 

. 0 8 9 

. 7 2 1 

. 2 3 1 

. 0 0 1 

. 9 5 5 

. 6 5 0 

. 9 2 4 

. 7 6 4 

. 0 2 9 

. 4 7 8 

. 8 1 6 

* * * * * * A . n a l y s i s o f V a r i a n c e - - d e s i g n 1 

EFFECT . . CI BY C3 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 5 , N = 53 ) 

* * * * * * 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F 

P i l l a i s . 0 8 0 4 0 
H o t e l l i n g s . 0 8 7 4 2 
Wilks . 9 1 9 6 0 
Roys . 08 04 0 
Note . . F s t a t i s t i c s a r e e x a c t . 

. 9 3 2 5 2 

. 9 3 2 5 2 

. 9 3 2 5 2 

1 2 . 0 0 
1 2 . 0 0 
1 2 . 0 0 

1 2 8 . 0 0 
1 2 8 . 0 0 
1 2 8 . 0 0 

. 5 1 7 

. 5 1 7 

. 5 1 7 

EFFECT . . CI BY C3 ( C o n t . ) 
O n i v a r i a t e F - t e s t s w i t h ( 1 , 1 3 9 1 D. F. 

Variable Hypoth. SS Error SS Hypoth. MS Error MS 

C4 
C5 
C6 
C7 
C8 
C9 
ClO 
CU 
C12 
C13 
C14 
CIS 

29 

2 
2 

63 

125 

134 

11485 
05339 
98504 
72318 
49831 
91578 
00104 
02170 
07593 
28098 
70113 
93430 

5314. 
1502. 
155. 

6845. 
1139. 
141. 

6377. 
177. 

6249. 
1003. 
172. 

5755. 

97012 
68628 
22520 
53969 
09419 
00097 
53994 
07360 
63468 
54736 
90400 
22850 

29.11485 
.05339 
.98504 

2.72318 
2 .49831 
.91578 

63 .00104 
.02170 

125.07593 
.28098 
.70113 

134 .93430 

38 .23720 
10.81069 
1.11673 

49 .24849 
8.19492 
1 

45 
1 

44 
7 
1 

41 

,01440 
.88158 
,27391 
.96140 
,21977 
.24391 
.40452 

.76143 

.00494 

.88208 

.05529 

.30486 

.90278 

.37312 

.01703 

.78185 

.03892 

.56365 

.25893 

S i g . o f F 

. 3 8 4 

. 9 4 4 

. 3 4 9 

. 8 1 4 

. 5 8 2 

. 3 4 4 

. 2 4 3 

. 8 9 6 

. 0 9 8 

. 8 4 4 

. 4 5 4 

. 0 7 3 

* * * A n a l y s i s o f V a r i a n c e - - d e s i g n 1 * * * * * * 

EFFECT . . CI BY C2 
Multivari^jiLg Tpsr t s 9& g t j n i i t i c a n c e (S = i , M = 5 , N = 63 ) 



Test Name 

Pillais 
Hotellings 
Wilks 
Roys 

Value 

.09050 

.09950 

.90950 

.09050 

Exact F Hypoth. DF 

1.06139 
1.06139 
1.06139 

h. 

12 
12 
12 

DF 

.00 
00 
.00 

Error 

128 
128 
128 

DF 

00 
00 
00 

S i g . of F 

.398 

.398 

.398 

Note. F s t a t i s t i c s a r e e x a c t 

EFFECT . . CI BY C2 (Cont . ) 
Un iva r i a t e F - t e s t s w i t h (1,139) D. F. 

Variable 

C4 
C5 
C5 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
CIS 

Hypot 

8 
9 

16 
23 

129 

192 
1 
2 

115 

:h. SS 

.19764 
22223 
.00902 
.81171 
.32298 
.16682 
.31254 
53455 
.33269 
.33997 
88223 
.88317 

Error SS 

5314.97012 
1502 .68628 
155.22520 

6845.53969 
1139.09419 
141.00097 

6377.53994 
177.07360 

6249.63468 
1003 .54736 
172.90400 

5755.22850 

Hypoth. MS 

8.19764 
9.22223 
.00902 

16,81171 
23.32298 

.16682 
129.31254 

.53455 
192.33269 

1.33997 
2.88223 

115.88317 

Error MS 

38 .23720 
10.81069 
1.11673 

49.24849 
8.19492 
1.01440 

45.88158 
1.27391 

44.96140 
7.21977 
1.24391 

41.40452 

2 

2 

4 

2 
2 

F Sig. of F 

.21439 

.85307 

.00807 

.34137 

.84603 

.16445 

.81840 

.41961 

.27773 

.18560 

.31707 

.79880 

.644 

.357 

.929 

.560 

.094 

.686 

.095 

.518 

.040 

.667 

.130 

.097 

* * * * * * A n a l y s i s o f V a r i a n c e - - d e s i g n * * * * * * 

EFFECT . . C3 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 5 , N = 6 3 ) 

Test Name Value Exact F Hypoth . DF E r r o r DF S i g . of F 

Pillais 
Hotellings 
Wilks 
Roys 

.49288 

.97193 

.50712 

.49288 
Note.. F statistics are 

10.36724 
10.36724 
10.36724 

exact. 

12 
12 
12 

00 
00 
00 

128 
128 
128 

00 
00 
00 

.000 

.000 

.000 

EFFECT . . C3 (Cont . ) 
Univar ia te F - t e s t s w i t h (1,139) D. 

Variable 

C4 
CS 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
CIS 

Hypoth. SS 

535.72533 
859.05305 

2.12935 
447.83914 
513.48707 

3.27871 
241.21120 

.21469 
228.69281 
487.55991 

5.14187 
310.54851 

Error SS 

5314 
1502 
155 

6845 
1139 
141 

6377 
177 

6249 
1003 
172 

5755 

.97012 

.68628 

.22520 
53969 
09419 
00097 
53994 
07360 
63468 
54736 
90400 
22850 

Hypoth. MS 

535.72533 
859.05305 

2.12935 
447.83914 
513 .48707 

3 .27871 
241.21120 

.21469 
228 .69281 
487.55991 

5.14187 
310.54851 

Error MS 

38 
10 
1 

49 
8 
1 

45 
1 

44 
7 
1 

41 

.23720 

.81069 
11673 
24849 
.19492 
01440 
88158 
.27391 
96140 
21977 
24391 
40452 

14 
79 
1 
9 

62 
3 
5 

5 
67 
4 
7 

F Sig. of F 

01058 
46328 
90678 
09346 
65918 
23218 
25726 
.16853 
.08643 
.53127 
.13362 
.50035 

.000 

.000 

.170 

.003 

.000 

.074 

.023 

.682 

.026 

.000 

.044 

.007 

* * * * A n a l y s i s o f V a r i a n c e d e s i g n * * * * * * 

EFFECT . . C2 

Mul t iva r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 5 , N = 6 3 ) 

Test Name Value Exact F Hypoth . DF E r r o r DF S i g . of F 

P i l l a i s .57379 
Hotel l ings 1.34628 
Willis .42621 
Roys .57379 
^o te . . F s t a t i s t i c s a r e e x a c t . 

14 .36032 
14.36032 
14 .36032 

12.00 
12.00 
12 .00 

128 .00 
128.00 
128.00 

.000 

.000 

.000 

^^^^^^ •• , -£2 ( C o n t . ) 
^jsrffnfflr" ~ \ 



U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 3 9 ) D. F . 

V a r i a b l e H y p o t h . SS E r r o r SS H y p o t h . MS E r r o r MS 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
CIS 

95 

3 
62 

335 
16 

1549 
18 . 3 4 0 9 5 

1 2 5 4 . 5 5 6 6 0 
3 0 9 . 2 6 5 0 9 

8 . 9 8 8 0 6 
7 7 6 . 0 7 2 5 1 

10104 
06840 
19395 
29269 
73139 
90724 
65980 

5314 
1502 
155 

6845 
1139 
141 

6377 
177 

6249 
1003 
172 

5755 

.97012 

.68628 

.22520 

.53969 

.09419 

.00097 

.53994 

.07360 

.63468 

.54736 

.90400 

.22850 

95.10104 
.06840 

3.19395 
62.29269 

335.73139 
16.90724 

1549.65980 
18.34095 

1254.55660 
309.26509 

8 .98806 
776 .07251 

38.23720 
10.81069 
1.11673 

49.24849 
8.19492 
1.01440 

45.88158 
1.27391 

44.96140 
7.21977 
1.24391 

41.40452 

2 .48713 
.00633 

2.86010 
1.26487 

40.96822 
16.66730 

77520 
39736 
90297 
83589 
22563 
74367 

33 
14 
27 
42 
7 

18 

Sig. of F 

.117 

.937 

.093 

.263 

.000 

.000 

.000 

.000 

.000 

.000 

.008 

.000 

* * * * * * A n a l y s i s o f V a r i a n c e - - d e s i g n i * * * * * * 

EFFECT . . CI 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e ( S = l , M = 5 , N = 6 3 ) 

V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F Test Name 

P i l l a i s . 4 1 5 9 7 7 . 5 9 7 1 4 
H o t e l l i n g s . 7 1 2 2 3 7 . 5 9 7 1 4 
Wilks . 5 8 4 0 3 7 . 5 9 7 1 4 
Roys . 4 1 5 97 
No te . . F s t a t i s t i c s a r e e x a c t . 

12 . 0 0 
1 2 . 0 0 
12 . 00 

128 
128 
128 

00 
00 
00 

. 0 0 0 

. 0 0 0 

. 0 0 0 

EFFECT . . CI ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ; i , 1 3 9 ) D. F . 

Var i ab l 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 
C13 
C14 
C15 

e H y p o t h . SS 

. 0 9 1 4 7 
5 2 0 . 0 2 3 0 6 

9 . 4 2 0 1 7 
. 0 0 1 2 7 

1 1 6 . 9 7 5 5 6 
1 8 . 1 9 8 9 0 

1 0 6 . 5 3 1 1 1 
2 2 . 1 2 3 8 3 

1 3 6 . 8 1 8 6 9 
1 1 1 . 0 8 9 3 0 

1 2 . 3 8 8 9 3 
4 8 . 0 8 7 4 4 

E r r o r SS 

5314 
1502 

155 
6845 
1139 

141 
6377 

177 
6249 
1003 

172 
5755 

. 9 7 0 1 2 

. 6 8 6 2 8 
2 2 5 2 0 
5 3 9 6 9 

. 0 9 4 1 9 
00097 
53994 
07360 
63468 
5 4 7 3 6 
90400 
2 2 8 5 0 

H y p o t h . MS 

. 0 9 1 4 7 
5 2 0 . 0 2 3 0 6 

9 . 4 2 0 1 7 
. 0 0 1 2 7 

1 1 6 . 9 7 5 5 6 
18 . 1 9 8 9 0 

1 0 6 . 5 3 1 1 1 
2 2 . 1 2 3 8 3 

1 3 6 . 8 1 8 6 9 
1 1 1 . 0 8 9 3 0 

12 . 3 8 8 9 3 
4 8 . 0 8 7 4 4 

E r r o r MS 

3 8 . 2 3 7 2 0 
1 0 . 8 1 0 6 9 

1 . 1 1 6 7 3 
4 9 . 2 4 8 4 9 

8 . 1 9 4 9 2 
1 . 0 1 4 4 0 

4 5 . 8 8 1 5 8 
1 . 2 7 3 9 1 

4 4 . 9 6 1 4 0 
7 . 2 1 9 7 7 
1 . 2 4 3 9 1 

4 1 . 4 0 4 5 2 

48 
8 

14 
17 

2 
17 

3 
15 

9 
1 

F Sa 

00239 
10266 
4 3 5 5 1 
00003 
2 7 4 1 5 
94063 
3 2 1 8 7 
36686 
04303 
3 8 6 8 3 
95964 

. 1 6 1 4 1 

. g . o f F 

. 9 6 1 

. 0 0 0 

. 0 0 4 

. 9 9 6 

. 0 0 0 

. 0 0 0 

. 1 3 0 

. 0 0 0 

. 0 8 3 

. 0 0 0 

. 0 0 2 

. 2 8 3 



Data l i s t f i l e = ' c : \ c h o i \ i b p . d a t ' f ree r e c o r d s = l / 
cl c2 c3 c4 c5 c6 c7 c8 c9 clO c l l c l2 c l3 cl4 c l S . 
recede c l (7=9) . 
manova c4 c5 c6 c7 c8 c9 clO c l l c l2 c l3 cl4 clS by 
cl (9,10) c2 (1,2) c3 ( 1 , 2 ) . 



Appendix 16 Results of ANOVA for main study 1 

. data list file='c:\winword\statcons\choi\ibp.dat' free records=l/ 
> cl c2 c3 c4 c5 c6 c7 c8 c9 clO cll cl2 cl3 cl4 cl5. 
EXECUTE. 

> RECODE 
> cl (7=1) (10=2) . 
> EXECUTE . 
> MANOVA 
> c4 c7 c lO c l 2 c l 5 BY c l ( l 2) c 2 ( l 2) c 3 ( l 2) 
> /WSFACTORS t i m e ( 5 ) 
> /METHOD UNIQUE 
> /ERROR WITHIN+RESIDUAL 
> /PRINT 
> SIGNIF( MULT AVERF ) 
> /NOPRINT PARAM(ESTIM) . 

* * * * * A n a l y s i s o f V a r i a n c e * * * * * * 

147 cases accepted. 
0 cases rejected because of out-of-range factor values 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

file:///winword/statcons/choi/ibp.dat


^ , * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

Tests of B e t w e e n - S u b j e c t s E f f e c t s . 

Tes ts of S i g n i f i c a n c e f o r T l u s i n g UNIQUE sums of s q u a r e s 
source of V a r i a t i o n SS DF MS F sig of F 

* * * * * * 

WITHIN+RESIDUAL 
Cl 
C2 
C3 
Cl BY C2 
Cl BY C3 
C2 BY C3 
Cl BY C2 BY C3 

22031.49 
170.76 

2893.84 
1714.36 
277.39 
285.51 

1.94 
146.31 

139 
1 
1 
1 
1 
1 
1 
1 

158.50 
170.76 

2893.84 
1714.36 
277.39 
285.51 

1.94 
146.31 

1.08 
18.26 
10.82 
1.75 
1.80 
.01 
.92 

.301 

.000 

.001 

.188 

.182 

.912 

.338 

* * * * * * A n a l y s i s o f V a r i a n c e — design i * * * * * * 

Tests involving 'TIME' Within-Subject Effect. 

Mauchly sphericity t e s t , W = 
Chi-square approx. = 
Significance = 

.36967 
136.75088 with 9 D. 

.000 

.66949 

.71826 

.25000 

F 

G r e e n h o u s e - G e i s s e r E p s i l o n = 
Huynh-Feldt E p s i l o n = 
Lower-bound E p s i l o n = 

AVERAGED T e s t s of S i g n i f i c a n c e t h a t f o l l o w m u l t i v a r i a t e t e s t s a r e e q u i v a l e n t t o 
u n i v a r i a t e o r s p l i t - p l o t o r m i x e d - m o d e l a p p r o a c h t o r e p e a t e d m e a s u r e s . 
Epsi lons may b e u s e d t o a d j u s t d . f . f o r t h e AVERAGED r e s u l t s . 

* * * * * * ; ^ j ^ 3 j _ y 3 . j _ 2 o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY C2 BY C3 BY TIME 

M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e ( S = l , M = l , N = 6 7 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 7 4 4 5 
H o t e l l i n g s . 0 8 0 4 4 
Wilks . 9 2 5 5 5 
Roys . 0 7 4 4 5 
Note . . F s t a t i s t i c s a r e e x a c t 

2.73503 
2.73503 
2.73503 

4.00 
4.00 
4.00 

136.00 
136.00 
136.00 

.031 

.031 

.031 

* * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 * * * * * * 

EFFECT . . C2 BY C3 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 , N = 67 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 7 8 1 6 
H o t e l l i n g s . 0 8 4 7 9 
Wilks . 92184 
R°ys . 0 7 8 1 6 
Note. . F s t a t i s t i c s a r e e x a c t 

2.88281 
2.88281 
2.88281 

4.00 
4.00 
4.00 

136.00 
136.00 
136.00 

.025 

.025 
. .025 

* * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 

^̂ FECT . . ^n. B¥ c a AY JlilO—-^^ 

* * * * * * 



M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = l , M = 1 , N = 67 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 2 6 8 0 
H o t e l l i n g s . 0 2 7 5 3 
Wilks . 9 7 3 2 0 
Roys . 0 2 6 8 0 
Note . . F s t a t i s t i c s a r e 

. 9 3 6 1 6 

. 9 3 6 1 6 

. 9 3 6 1 6 

e x a c t . 

4 . 0 0 
4 . 0 0 
4 . 0 0 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

. 445 

. 445 

. 445 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY C2 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 , N = 67 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i s t i 

V a l u e 

. 0 4 9 4 6 

. 0 5 2 0 3 

. 9 5 0 5 4 

. 0 4 9 4 6 
c s a r e 

E x a c t F 

1 .76907 
1 .76907 
1 .76907 

e x a c t . 

H y p o t h . 

4 
4 
4 

DF 

00 
00 
00 

E r r o r DF 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

S i g . of F 

.139 

.139 

.139 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n ] _ * * * * * 

EFFECT . . C3 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 1 , N = 6 7 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i s t i 

V a l u e 

. 0 1 9 4 0 

. 01979 

. 98060 

. 0 1 9 4 0 
c s a r e 

E x a c t F 

. 67272 

.67272 

.67272 

e x a c t . 

H y p o t h . DF 

4 . 0 0 
4 . 0 0 
4 . 0 0 

E r r o r DF 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

S i g . of F 

.612 

.612 

.612 

* * * * * * j ^ n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C2 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1 , M = 1 , N = 67 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 3 2 7 3 0 1 6 . 5 4 2 7 3 
H o t e l l i n g s . 4 8 6 5 5 1 6 . 5 4 2 7 3 
Wilks . 67270 1 6 . 5 4 2 7 3 
Roys . 32730 
Note . . F s t a t i s t i c s a r e e x a c t . 

4 . 0 0 
4 . 0 0 
4 . 0 0 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

.000 

.000 

.000 

* * * * * * ; ^ j ^ 3 j _ y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . Cl BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 1 , N = 6 7 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 5 7 6 4 
H o t e l l i n g s . 0 6 1 1 7 
' ' i l k s . 9 4 2 3 6 
R°ys . 0 5 7 6 4 
Note . . F s t a t i s t i c s a r e e x a c t . 

* * * * * * 

2 . 0 7 9 6 6 
2 . 0 7 9 6 6 
2 . 0 7 9 6 6 

4 . 0 0 
4 . 0 0 
4 . 0 0 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

.087 

.087 

.087 



* * * * * A n a l y s i s o f V a r i a n c e d e s i g n Q_ * * * * * * 

EFFECT . . TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 1 , N = 6 7 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 6 1 4 2 8 
H o t e l l i n g s 1 .59254 
Wilks . 3 8 5 7 2 
Roys . 6 1 4 2 8 
Note . . F s t a t i s t i c s a r e 

5 4 . 1 4 6 4 1 
5 4 . 1 4 6 4 1 
5 4 . 1 4 6 4 1 

e x a c t . 

4 . 0 0 
4 . 0 0 
4 . 0 0 

1 3 6 . 0 0 
1 3 6 . 0 0 
1 3 6 . 0 0 

. 000 

. 000 

.000 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

Tests i n v o l v i n g . 'TIME' W i t h i n - S u b j e c t E f f e c t . 

AVERAGED T e s t s of S i g n i f i c a n c e f o r C u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

* * * * * 

WITHIN+RESIDUAL 
TIME 
Cl BY TIME 
C2 BY TIME 
C3 BY TIME 
Cl BY C2 BY TIME 
Cl BY C3 BY TIME 
C2 BY C3 BY TIME 
Cl BY C2 BY C3 BY T I 
ME 

8 5 1 1 . 4 3 
4 6 9 0 . 5 2 

1 2 0 . 7 7 
8 4 3 . 8 4 

4 9 . 6 6 
1 8 5 . 1 5 

6 9 . 3 4 
8 8 . 3 2 

2 4 7 . 7 7 

556 
4 
4 
4 
4 
4 
4 
4 
4 

1 5 . 3 1 
1 1 7 2 . 6 3 

3 0 . 1 9 
2 1 0 . 9 6 

1 2 . 4 2 
4 6 . 2 9 
1 7 . 3 3 
2 2 . 0 8 
6 1 . 9 4 

7 6 . 6 0 
1 .97 

1 3 . 7 8 
. 8 1 

3 . 0 2 
1 .13 
1 .44 
4 . 0 5 

. 000 

.097 

. 000 

.518 

.017 

.340 

.219 

. 0 0 3 

-> MANOVA 
-> c6 c9 c l l c l 4 BY c l ( l 2) c 2 ( 1 2) c 3 { l 2) 
-> /WSFACTORS t i m e ( 4 ) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIF( MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

* * * * * * A n a l y s i s o f V a r i a n c e * * * * * * 

147 cases accepted. 
0 cases rejected because of out-of-range factor values. 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * * * * A n a l y s i s o f V a r i a n c e design 

Tests of B e t w e e n - S u b j e c t s E f f e c t s , 

Tests of S i g n i f i c a n c e f o r T l u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS D F MS F 

* * * * * * 

WITHIN+RESIDUAL 
Cl 
02 

3 2 8 . 8 9 
6 0 . 5 2 

— ^ 3 ^ 0 7 

139 
1 
1 

2 . 3 7 
6 0 . 5 2 
2 3 . 0 7 

2 5 . 5 8 
9 . 7 5 

S i g of F 

.000 

.002 



C3 
Cl BY C2 
Cl BY C3 
C2 BY C3 
Cl BY C2 BY 03 

9 . 0 0 
1 .88 
2 . 1 5 

. 0 5 
7 . 9 3 

1 
1 
1 
1 
1 

9 . 0 0 
1 .88 
2 . 1 5 

. 0 5 
7 . 9 3 

3 . 8 0 
.79 
. 9 1 
.02 

3 . 3 5 

. 0 5 3 

.374 

.342 

. 880 

. 0 6 9 

, * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n ] _ * * * * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

Mauchly s p h e r i c i t y t e s t , W = . 7 2 9 5 8 
Ch i - squa re a p p r o x . = 4 3 . 4 2 1 2 6 w i t h S D. F . 
S i g n i f i c a n c e = . 000 

G r e e n h o u s e - G e i s s e r E p s i l o n = . 8 1 1 6 0 
Huynh-Feldt E p s i l o n = . 8 6 8 7 3 , 
Lower-bound E p s i l o n = . 3 3 3 3 3 

AVERAGED T e s t s of S i g n i f i c a n c e t h a t f o l l o w m u l t i v a r i a t e t e s t s a r e e q u i v a l e n t t o 
u n i v a r i a t e o r s p l i t - p l o t o r m i x e d - m o d e l a p p r o a c h t o r e p e a t e d m e a s u r e s . 
Epsilons may b e u s e d t o a d j u s t d . f . f o r t h e AVERAGED r e s u l t s . 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 * 

EFFECT . . Cl BY C2 BY C3 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2) 

* * * * * 

Test Name 

P i l l a i s ' 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

V a l u e 

. 02107 

.02152 

. 9 7 8 9 3 

.02107 
t a t i s t i c s a r e 

E x a c t F H 

. 98278 

. 98278 

. 9 8 2 7 8 

e x a c t . 

y p o t h . DF 

3 . 0 0 
3 . 0 0 
3 . 0 0 

E r r o r DF 

1 3 7 . 0 0 
1 3 7 . 0 0 
1 3 7 . 0 0 

S i g . of F 

. 4 0 3 

. 403 

. 4 0 3 

* + * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2; 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i f ; t i 

V a l u e 

. 0 0 5 5 1 

.00554 

. 99449 

. 0 0 5 5 1 
c s a r e 

E x a c t F 

. 2 5 2 9 5 

. 2 5 2 9 5 

. 2 5 2 9 5 

e x a c t . 

Hype ) t h . 

3 
3 
3 

DF 

.00 
00 
00 

E r r o r 

137 
137 
137 

DF 

00 
00 

.00 

S i g . of F 

.859 

. 8 5 9 

. 8 5 9 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 2. * * * * * * 

EFFECT . . Cl BY C3 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 0 5 3 1 
H o t e l l i n g s . 00534 
Willcs . 9 9 4 6 9 
'^oys . 0 0 5 3 1 
Note. . F s t a t i s t i c s a r e e x a c t . 

. 2 4 3 6 6 

. 2 4 3 6 6 

. 24366 

3 . 0 0 
3 . 0 0 
3 . 0 0 

1 3 7 . 0 0 
1 3 7 . 0 0 
1 3 7 . 0 0 

. 8 6 6 

. 8 6 6 

. 8 6 6 



* * * * * A n a l y s i s o f V a r i a n c e - - d e s i g n 

EFFECT . . C l BY 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2; 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
No te . . F s t a t i s t i 

V a l u e 

. 0 1 2 1 9 

. 01234 

. 9 8 7 8 1 

. 0 1 2 1 9 
c s a r e 

E x a c t F 

. 5 6 3 5 0 

. 5 6 3 5 0 

. 56350 

e x a c t . 

Hype ) t h . DF 

3 . 0 0 
3 . 0 0 
3 . 0 0 

E r r o r 

137 
137 
137 

DF 

00 
00 
00 

S i g . of F 

.640 

. 640 

.640 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C3 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
No te . . F s t a t i s t i 

V a l u e 

. 0 2 5 0 5 

. 0 2 5 6 9 

. 9 7 4 9 5 

. 0 2 5 0 5 
c s a r e 

E x a c t F 

1 . 17335 
1 .17335 
1 .17335 

e x a c t . 

H y p o t h . 

3 
3 
3 

DF 

.00 

.00 

.00 

E r r o r 

137 
137 
137 

DF 

00 
00 
00 

s i g . of F 

.322 

.322 

.322 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

* * * * * * 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note . . F s t a t i s t i 

. 20554 

. 2 5 8 7 2 

. 7 9 4 4 6 

. 20554 
c s a r e 

1 1 . 8 1 4 7 1 
1 1 . 8 1 4 7 1 
1 1 . 8 1 4 7 1 

e x a c t . 

3 . 0 0 
3 . 0 0 
3 . 0 0 

1 3 7 . 0 0 
1 3 7 . 0 0 
1 3 7 . 0 0 

.000 

. 000 

. 000 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * • 

EFFECT . . 01 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 1 /2 , N = 67 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 1 9 6 2 
H o t e l l i n g s . 02002 
Wil]<s . 9 8 0 3 8 
Roys . 01962 
Note . . F s t a t i s t i c s a r e e x a c t 

. 9 1 4 0 3 

. 9 1 4 0 3 

. 9 1 4 0 3 

3 . 0 0 
3 . 0 0 
3 . 0 0 

1 3 7 . 0 0 
1 3 7 . 0 0 
1 3 7 . 0 0 

. 4 3 6 

. 436 

. 4 3 6 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (s = 1 , M = 1 /2 , N = 67 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 



H o t e l l i n g s . 3 1 6 3 8 
Wilks . 7 5 9 6 6 
Roys .24034 
N o t e . . F s t a t i s t i c s a r e e x a c t . 

1 4 . 4 4 7 8 0 
1 4 . 4 4 7 8 0 

3 . 0 0 
3 . 0 0 

1 3 7 . 0 0 
1 3 7 . 0 0 

. 0 0 0 

. 0 0 0 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

2 * * * * * * 

AVERAGED T e s t s of S i g n i f i c a n c e f o r C u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

WITHIN+RESIDUAL 
TIME 
Cl BY TIME 
C2 BY TIME 
C3 BY TIME 
Cl BY C2 BY TIME 
Cl BY C3 BY TIME 
C2 BY 0 3 BY TIME 
Cl BY 0 2 BY 0 3 BY T I 
ME 

3 1 7 . 3 1 
3 7 . 6 4 

1 . 6 1 
2 4 . 3 6 

1 .76 
1 . 7 1 

.47 

. 7 3 
1 .48 

417 
3 
3 
3 
3 
3 
3 
3 
3 

12 

8 

.76 

.55 

.54 

.12 

.59 

.57 

. 16 

.24 

.49 

16 

10 

.49 

. 7 1 

.67 

.77 

. 7 5 

. 2 1 

.32 

. 6 5 

. 0 0 0 

. 5 4 8 

. 000 

. 510 

. 5 2 3 

.892 

. 8 1 0 

. 5 8 3 

-> MANOVA 
-> c5 c8 c l 3 BY c l ( l 2) 
-> /WSFACTORS t i m e ( 3 ) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIFC MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

c2(l 2) c3(l 2) 

* * * * * * A n a l y s i s o f V a r i a n c e * * * * * * 

147 cases accepted. 
0 cases rejected because of out-of-range factor values, 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * A n a l y s i s o f V a r i a n c e — d e s i g n 

Tests of B e t w e e n - S u b j e c t s E f f e c t s . 

Tests of S i g n i f i c a n c e f o r T l u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS 

WITHIN+RESIDUAL 
Cl 
C2 
C3 
Cl BY C2 
Cl BY C3 
C2 BY C3 
Cl BY C2 BY 03 

2 3 0 2 . 8 6 
6 5 0 . 0 2 
4 3 6 . 1 0 

1 8 2 7 . 8 3 
2 7 . 1 4 

.22 
1 5 6 . 9 0 

.82 

DF 

39 
1 
1 
1 
1 
1 
1 
1 

MS 

1 6 . 5 7 
6 5 0 . 0 2 
4 3 6 . 1 0 

1 8 2 7 . 8 3 
2 7 . 1 4 

.22 
1 5 6 . 9 0 

.32 

F 

3 9 . 2 3 
2 6 . 3 2 

1 1 0 . 3 3 
1 .64 

. 0 1 
9 . 4 7 

. 0 5 

S i g of F 

.000 

. 0 0 0 

. 000 

. 2 0 3 

. 908 

. 0 0 3 

.824 

* • * V ^ A n a l y j l J " ^ f V a r i a n c e — d e s i g n 



Tests involving 'TIME' Within-Subject Effect. 

Mauchly sphericity test, W = .71060 
Chi-square approx. = 47.14750 with 2 D. F. 
Significance = .000 

Greenhouse-Geisser Epsilon = .77555 
Huynh-Feldt Epsilon = .82217 
Lower-bound Epsilon = .50000 

AVERAGED Tests of Significance that follow multivariate tests are equivalent to 
univariate or split-plot or mixed-model approach to repeated measures. 
Epsilons may be used to adjust d.f. for the AVERAGED results. 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 0 1 BY 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 68 ) 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 

V a l u e 

. 0 0 5 0 8 

. 0 0 5 1 1 

.99492 

. 00508 
No te . . F s t a t i s t i c s a r e 

E x a c t F H 

. 3 5 2 4 5 

. 3 5 2 4 5 

. 3 5 2 4 5 

e x a c t . 

y p o t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF 

1 3 8 . 0 0 
1 3 8 . 0 0 
1 3 8 . 0 0 

S i g . of F 

.704 

.704 

.704 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 * * * * * * 

M u l t i v a r i a t e 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 

T e s t s of S i 

V a l u e 

. 03302 

. 0 3 4 1 5 

. 96698 

.03302 
Note . . F s t a t i s t i c s a r e 

g n i f i c a n c e 

E x a c t F 

2 . 3 5 6 4 9 
2 . 3 5 6 4 9 
2 . 3 5 6 4 9 

e x a c t . 

(S = 

Hype 

= 1 , 

t h . 

2 
2 
2 

M = 

DF 

.00 

. 00 

. 0 0 

0, N = 

E r r o r 

138 
138 
138 

68 

DF 

00 
00 
00 

) 

S i g . of F 

. 0 9 9 

. 0 9 9 

. 0 9 9 

* * * * * * ^ j ^ g 2 . y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . Cl BY 03 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 6 8 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 0 7 7 9 
H o t e l l i n g s . 0 0 7 8 5 
Wilks . 9 9 2 2 1 
Roys . 00779 
Note . . F s t a t i s t i c s a r e e x a c t 

* * * * 

. 5 4 1 6 8 

. 54168 

. 54168 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 3 8 . 0 0 
1 3 8 . 0 0 
1 3 8 . 0 0 

. 5 8 3 

. 5 8 3 

. 5 8 3 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY 02 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 68 ) 

^est Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s ^ F = r — ^ r s 5 = @ # t « rr^9122 2 . 0 0 1 3 8 . 0 0 . 2 2 9 



H o t e l l i n g s . 0 2 1 6 1 1 .49122 2 . 0 0 1 3 8 . 0 0 .229 
Wilks . 9 7 8 8 5 1 .49122 2 . 0 0 1 3 8 . 0 0 .229 
Roys . 0 2 1 1 5 
Note . . F s t a t i s t i c s a r e e x a c t . 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C3 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 6 8 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note . . F s t a t i : 

V a l u e 

. 0 3 0 3 1 

. 0 3 1 2 6 

. 9 6 9 6 9 

. 0 3 0 3 1 
j t i c s a r e 

E x a c t F 

2 . 1 5 6 9 9 
2 . 1 5 6 9 9 
2 . 1 5 6 9 9 

e x a c t . 

Hypot h . 

2 
2 
2 

DF 

00 
00 

.00 

E r r o r 

138 
138 
138 

DF 

00 
00 
00 

S i g . of F 

.120 

.120 

.120 

* - * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 6 8 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 1 7 2 5 7 1 4 . 3 9 0 3 4 2 . 0 0 1 3 8 . 0 0 .000 
H o t e l l i n g s . 2 0 8 5 6 1 4 . 3 9 0 3 4 2 . 0 0 1 3 8 . 0 0 .000 
Wilks . 8 2 7 4 3 1 4 . 3 9 0 3 4 2 . 0 0 1 3 8 . 0 0 .000 
Roys .17257 
Note . . F s t a t i s t i c s a r e e x a c t . 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 01 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 68 ) 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i ; 

V a l u e 

. 08739 

. 0 9 5 7 6 

. 9 1 2 6 1 

. 08739 
! t i c s a r e 

E x a c t F 

6 . 6 0 7 2 2 
6 . 6 0 7 2 2 
6 . 6 0 7 2 2 

e x a c t . 

H y p o t h . 

2 
2 
2 

DF 

.00 

.00 

. 00 

E r r o r 

138 
138 
138 

DF 

00 
00 

.00 

S i g . of F 

.002 

.002 

.002 

* * * * * A n a l y s i s o f V a r i a n c e — d e s i g n ] _ * * * * * * 

EFFECT . . TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 68 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 5 0 2 6 2 
Hote l l i ngs 1 . 0 1 0 5 3 
Wilks . 4 9 7 3 8 
^°ys . 502 62 
Note.. F s t a t i s t i c s a r e e x a c t . 

6 9 . 7 2 6 2 4 
6 9 . 7 2 6 2 4 
6 9 . 7 2 6 2 4 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 3 8 . 0 0 
1 3 8 . 0 0 
1 3 8 . 0 0 

. 000 
. . 000 

. 000 

* * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 •*• + •*• + • • 



Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

AVERAGED T e s t s of S i g n i f i c a n c e f o r 0 u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

WITHIN+RESIDUAL 
TIME 
Cl BY TIME 
C2 BY TIME 
C3 BY TIME 
Cl BY 02 BY TIME 
Cl BY 03 BY TIME 
C2 BY C3 BY TIME 
Cl BY C2 BY C3 BY TI 
ME 

1342.47 
912.92 
98.07 

208.96 
32.27 
6.74 
2.61 

12.66 
5.25 

278 
2 
2 
2 
2 
2 
2 
2 
2 

4.83 
456.46 
49.03 

104.48 
16.13 
3.37 
1.30 
6.33 
2.63 

94.52 
10.15 
21.64 
3.34 
.70 
.27 

1.31 
.54 

.000 

.000 

.000 

.037 

.498 

.763 

.271 

.581 



ĵt̂ pciiuiA i / i^esuits of path analysis for main study 1 
-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
_> /CRITERIA=PIN( .05) POUT(.10) 
_> /NOORIGIN 
-> /DEPENDENT zc5 
-> /METHOD=ENTER zcl zc3 . 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

Listwise D e l e t i o n o f M i s s i n g D a t a 

Equation Number 1 D e p e n d e n t V a r i a b l e . . Z05 Z s c o r e ( C 5 ) 

Block Nvraiber 1 . M e t h o d : E n t e r ZOl ZC3 

Var i ab le ( s ) E n t e r e d on S t e p Number 
1 . . ZC3 Z s c o r e ( C 3 ) 
2 . . ZCl Z s c o r e ( C l ) 

Mult iple R . 67829 
R Square .4 6007 
Adjusted R S q u a r e .45257 
Standard E r r o r . 73988 

Analysis of V a r i a n c e 
DF 

Regression 2 
Residual 144 

F = 61.35147 

Sum of Squares 
67.17072 
78.82928 

S i g n i f F = . 0000 

Mean S q u a r e 
3 3 . 5 8 5 3 6 

. 5 4 7 4 3 

Variable 

ZCl 
ZC3 
(Constant) 

V a r i a b l e s i n t h e E q u a t i o n - -

B SE B B e t a 

. 4 2 8 9 4 2 
- . 5 5 8 3 8 7 

3 . 4 3 0 6 7 E - 1 6 

T S i g T 

061404 
061404 
061024 

.428942 
-.558387 

6.986 
-9.094 

.000 

.0000 

.0000 
1.0000 

End Block Number 1 A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS OOEFF OUTS R ANOVA 
-> /CRITERIA=PIN(.05) POUT(.10) 
-> /NOORIGIN 
-> /DEPENDENT zc4 
-> /METHOD=ENTER zc5 zcl zc3 

* * * * M U L T I P L E R E G R E S S I O N + + * * 

Listwise D e l e t i o n of M i s s i n g D a t a 

Equation Number 1 D e p e n d e n t V a r i a b l e . . ZC4 Z s c o r e ( C 4 ; 

Bloclc Number 1 . M e t h o d : E n t e r ZC5 ZOl ZC3 

Var iab le (s ) E n t e r e d on S t e p Number 
! • • ZC3 Z s c o r e ( C 3 ) 
2 - . ZCl Z s c o r e ( C l ) 
3 . . ZC5 Z s c o r e ( C 5 ) 

Multiple R 
R Square ^^ 

, 32636 



Adjust, - ^ r — - •-^. 
standard E r r o r . 9 5 5 1 1 

Analysis o f V a r i a n c e 

Regression 
Residual 

f = 5 . 6 8 2 2 7 

DF 
3 

143 

V a r i 

Sum of S q u a r e s 
1 5 . 5 5 0 6 7 

1 3 0 . 4 4 9 3 3 

S i g n i f F = . 0 0 1 1 

a b l e s i n t h e F a u a t l o n 

Mean S q u a r e 
5 . 1 8 3 5 6 

. 91223 

Variable B SE B B e t a T S i g T 

ZCS 
ZCl 
ZCS 
(Constant) 

. 1 8 7 6 9 1 
- . 0 6 9 9 9 5 
- . 1 9 1 5 8 3 

1 . 5 0 2 6 7 E - 1 5 

.107574 

.091719 

.099455 

.078776 

. 1 8 7 6 9 1 
- . 0 6 9 9 9 5 
- . 1 9 1 5 8 3 

1 .745 .0832 
- . 7 6 3 .4466 

- 1 . 9 2 6 .0560 
.000 1 .0000 

End Block Number 1 A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
-> /CRITERIA=PIN(.05) POUT(.10) 
-> /NOORIGIN 
-> /DEPENDENT z c 6 
-> /METHOD=ENTER zc5 z c l zc3 . 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

L i s t w i s e ^ D e l e t i o n of M i s s i n g Da ta 

Equation Number 1 D e p e n d e n t V a r i a b l e . . ZC6 Z s c o r e ( C 6 ) 

Block Number 1 . M e t h o d : E n t e r ZCS ZCl Z03 

Var i ab le ( s ) E n t e r e d on S t e p Number 
1 . . ZC3 Z s c o r e ( 0 3 ) 
2 . . ZCl Z s c o r e ( C l ) 
3 . . ZCS Zsco re{C5) 

Multiple R .28 085 
R Square . 07888 
Adjusted R S q u a r e . 05955 
Standard E r r o r . 96977 

Analysis of V a r i a n c e 
DF Sum of S q u a r e s Mean S q u a r e 

Regression 3 1 1 . 5 1 5 9 9 3 . 8 3 8 6 6 
Residual 143 1 3 4 . 4 8 4 0 1 .94045 

f" = 4 . 0 8 1 7 4 S i g n i f F = . 0 0 8 1 

V a r i a b l e s i n t h e E q u a t i o n 

Variable B SE B B e t a T S i g T 

ZCS 

2C1 
ZCS 
(Constant) 

- . 0 8 3 9 0 6 
- . 2 0 2 1 8 1 
- . 1 6 5 7 1 5 

- 4 . 5 8 2 0 2 E - 1 6 

.109225 

.093126 

. 1 0 0 9 8 1 

.079985 

- . 0 8 3 9 0 6 
- . 2 0 2 1 8 1 
- . 1 6 5 7 1 5 

- . 7 6 8 
- 2 . 1 7 1 
- 1 . 6 4 1 

.000 

.4436 

.0316 

.1030 
1 .0000 

End Block Number 1 A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
"^ /MISSING LISTWISE 



.> /CRITERIA=PIN(.05) POUT(.10) 
-> /NOORIGIN 
,> /DEPENDENT zc7 
-> /METHOD=ENTER zc4 zc6 zcl zc3 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

Listwise Deletion of Missing Data 

Equation Number 1 Dependent Variable.. ZC7 Zscore{C7) 

Bloc)c Number 1. Method: Enter ZC4 ZC6 ZCl ZC3 

Variable (s) E n t e r e d on S t e p Number 
1 . . ZC3 Z s c o r e ( C 3 ) 
2 . . ZCl Z s c o r e ( C l ) 
3 . . ZC6 Z s c o r e ( C 6 ) 
4 . . Z04 Z s c o r e ( C 4 ) 

Multiple R .72062 
R square . 51929 
Adjusted R S q u a r e . 50575 
Standard E r r o r . 7 0 3 0 3 

Analysis of V a r i a n c e 
DF 

Regression 4 
Residual 142 

3 8 . 3 4 9 6 1 

Sum of S q u a r e s 
7 5 . 8 1 5 8 2 
7 0 . 1 8 3 1 8 

S i g n i f F = .0000 

Mean S q u a r e 
1 8 . 9 5 4 2 1 

.49425 

Variable 

ZC4 
ZC6 
ZCl 
ZCS 
(Constant) 

Variables in the Equation — 

B SE B Beta 

.664845 

.112935 

.015965 
-.043852 

• 9 . 6 0 9 2 9 E - 1 7 

T S i g T 

063542 
063114 
060302 
061112 
05798S 

.664845 

.112935 

.015965 
-.043852 

10 
1 

-

.463 

.789 

.265 

.718 

.000 

.0000 

.0757 

.7916 

.4742 
1.0000 

End Block Number A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
-> /MISSING LISTWISE 

/STATISTICS COEFF OUTS R ANOVA 
/CRITERIA=PIN(.05) POUT(.10) 
/NOORIGIN 
/DEPENDENT zc8 
/METHOD=ENTER zc5 zc7 zc6 zc2 zcl zc3 

-> 
-> 
-> 
-> 
-> 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

Listwise Deletion of Missing Data 

Equation Number 1 Dependent Variable.. ZC8 Z s c o r e ( 0 8 ; 

Bloclc Number 1 
ZCS ZC7 

Method: 
ZC6 

Enter 
ZC2 ZCl ZC3 

Variable(s ) E n t e r e d on S t e p Number 
! • • ZC3 Z s c o r e ( C 3 ) 
2 . . ZC2 Z s c o r e ( C 2 ) 
3 - . ZCl Z s c o r e ( C l ) 

^N 



5. . 
6. . 

ZC6 
ZC5 

Zscore(06) 
Zscore(C5) 

Multiple R .73233 
R Square .53 630 
Adjusted R Square .51643 
Standard Error .69539 

Analysis of Variance 
DF 
6 

140 
Regression 
Residual 

F = 2 6 . 9 8 6 9 6 

Sum of S q u a r e s 
7 8 . 3 0 0 3 4 
6 7 . 6 9 9 6 6 

Mean S q u a r e 
1 3 . 0 5 0 0 6 

.48357 

S i g n i f F = 0000 

V a r i a b l e 

ZCS 
ZC7 
ZC6 
ZC2 
ZCl 
ZC3 

V a r i a b l e s i n t h e E q u a t i o n 

B 

.426068 

.059490 

.029216 
-.385471 
.055264 

-.235432 

SE B Beta T Sig T 

(Constant) 2.33990E-15 

079026 
063392 
064097 
058801 
067872 
073599 
0573S5 

.426068 

.059490 

.029216 
-.385471 
.055264 

-.235432 

5 

-6 

-3 

.391 

.938 

.456 

.556 

.814 

.199 

.000 

.0000 

.3496 

.6492 

.0000 

.4169 

.0017 
1.0000 

End Block Number All requested variables entered. 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
-> /CRITERIA=PIN(.OS) POUT(.10) 
-> /NOORIGIN 
-> /DEPENDENT ZClO 
-> /METHOD=ENTER zc7 zc8 zc9 zc2 zcl zc3 

M U L T I P L E R E G R E S S I O N 

Listwise Deletion of Missing Data 

Equation Number 1 Dependent Variable.. 

Block Number 1. Method: Enter 
ZC7 ZC8 ZC9 ZC2 ZCl 

ZClO Zscore(CIO) 

ZC3 

Variable (s) Entered on Step Number 
Zscore(C3) 
Zscore(C2) 
Zscore(Cl) 
Zscore(07) 
Zscore(C9) 
Zscore(C8) 

.87233 

.76096 

.75072 

.49928 

1.. 
2.. 
3. . 
4. . 
5.. 
6. . 

Multiple 
R Square 
Adjusted 
Standard 

ZC3 
ZC2 
ZCl 
ZC7 
ZC9 
Z08 

R 

R Square 
Error 

Analysis of V a r i a n c e 
DF 

6 
140 

Regression 
Residual 

Sum of S q u a r e s 
1 1 1 . 1 0 0 4 2 

3 4 . 8 9 9 5 8 

Mean S q u a r e 
1 8 . 5 1 6 7 4 

.24928 

F = 7 4 . 2 8 0 0 7 S i g n i f F = .0000 



Variable 

ZCl 
ZC8 
ZC9 . 
ZC2 
ZCl 
ZCS 
(Constant) 

B 

.767913 
-.087060 
-.006144 
-.401531 
.128687 

-.016461 
8.56007E-16 

SE B 

.044289 

.055225 

.047741 

.048340 

.046007 

.050157 

.041180 

•equation 

Beta 

.767913 
-.087060 
-.006144 
-.401631 
.128687 

-.016461 

17 
-1 
-
-8 
2 
-

T 

.339 
576 
.129 
.308 
.797 
.328 
.000 

Sig T 

.0000 

.1172 

.8978 

.0000 

.0059 

.7433 
1.0000 

End Block Number All requested variables entered. 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
-> /CRITERIA=PIN(.05) POUT(.10) 
-> /NOORIGIN 
-> /DEPENDENT zc9 
-> /METHOD=ENTER zc6 zc8 zc2 zcl zc3 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

Listwise Deletion of Missing Data 

Equation Number 1 Dependent Variable. ZC9 Z s c o r e ( 0 9 ! 

Block Number 1 . Me thod : E n t e r 
ZC6 ZCS ZC2 ZCl ZC3 

Var iab le ( s ) E n t e r e d on S t e p Number 
1.. 
2.. 
3.. 
4. . 
5.. 

ZC3 
ZC2 
ZCl 
ZC6 
ZC8 

Zscore(C3) 
Zscore{C2) 
Zscore(01) 
Zscore(C6) 
Zscore(08) 

Multiple R .64362 
R Square . 41425 
Adjusted R S q u a r e .39348 
Standard E r r o r .7787 9 

Analysis of V a r i a n c e 
DF 

Regression 5 
Residual 141 

F = 19.94365 

Sum of Squares 
60.48094 
85.51906 

S i g n i f F = . 0000 

Mean S q u a r e 
1 2 . 0 9 6 1 9 

.60652 

Variable 

ZC6 
ZC8 
ZC2, 
ZCl 
ZCS 

(Constant) - 2 . 0 7 1 0 7 E - 1 7 

Variables in the Equation --

B SE B Beta 

.471474 

.031426 

.359545 

.214729 

.069231 

T S i g T 

067801 
085505 
073229 
069593 
077384 
064234 

.471474 

.031426 
-.359545 
-.214729 
-.069231 

6 

-4 
-3 
-

.954 

.368 

.910 

.085 

.895 

.000 

.0000 

.7138 

.0000 

.0024 

.3725 
1.0000 

End Block Number 1 A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

•^ REGRESSION 
'^ /MISSING LISTWISE 
"̂  /STATISTICS COEFF OUTS R ANOVA 



_> /NOORIGIN 
_> /DEPENDENT z c l l 
_> /METHOD=ENTER zc8 zc9 zc2 z c l zc3 

M U L T I P L E R E G R E S S I O N * * * * 

Listwise Deletion of Missing Data 

Equation Number 1 Dependent Variable.. ZCll Zscore(Oil) 

Block Number 1. Method: Enter 
ZC8 ZC9 ZC2 ZCl ZC3 

Variable(s) Entered on Step Number 
1 . . 
2. . 
S. . 
4. . 
5 . . 

Multiple 
R Square 
Adjusted 
Standard 

ZC3 
ZC2 
ZCl 
ZC9 
ZCS 

R 

R S q u a r e 
E r r o r 

Z s c o r e ( 0 3 ) 
Z s c o r e ( C 2 ) 
Z s c o r e ( C l ) 
Z s c o r e ( C 9 ) 
Z s c o r e { 0 8 ) 

. 5 6 3 3 3 

.31734 

. 2 9 3 1 3 

. 84076 

Analysis of V a r i a n c e 
DF Sum of S q u a r e s 

Regression 5 4 6 . 3 3 1 4 0 
Residual ' 141 9 9 . 6 6 8 6 0 

F = 1 3 . 1 0 8 9 0 S i g n i f F = .0000 

Mean Square 
9.26628 
.70687 

Variables in the Equation.r 

Variable B SE B Beta T Sig T 

ZCS .149348 .092343 .149348 1.617 .1080 
ZC9 .404136 .078453 .404136 5.151 .0000 
ZC2 -.095362 .081325 -.095362 -1.173 .2429 
ZCl -.222371 .077432 -.222371 -2.872 .0047 
ZCS .094157 .083725 .094157 1.125 .2627 
(Constant) -2.22122E-15 .069344 .000 1.0000 

End Block Number 1 All requested variables entered. 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 

/CRITERIA=PIN{.05) POUT(.10) 
> /NOORIGIN 
> /DEPENDENT zcl2 
> /METHOD=ENTER zclO zcll zc2 zcl zc3 

-> 

* * * * M U L T I P L E R E G R E S S I O N * * * 

Listwise D e l e t i o n of M i s s i n g Da ta 

Equation Number 1 D e p e n d e n t V a r i a b l e . . ZC12 Z s c o r e ( 0 1 2 ) 

Bloclt Number 1 . M e t h o d : E n t e r 
ZClO Z C l l Z02 ZCl ZC3 

Variable (s) E n t e r e d on S t e p Number 



1 . . 
2 . . 
3 . . 
4 . . 
5 . . 

ZC2 Z s c o r e ( 0 2 ) 
ZOl Z s c o r e ( 0 1 ) 
Z O l l Z s c o r e ( O i l ) 
ZClO Z s c o r e ( O l O ) 

Mul t ip le R .8 5456 
R square . 7 3 0 2 7 
Adjusted R S q u a r e . 7 2 0 7 1 
Standard E r r o r . 5 2 8 4 8 

Analysis of V a r i a n c e 
DF 

5 
141 

Regress ion 
Residual 

7 6 . 3 4 9 7 7 

Sum of S q u a r e s 
1 0 6 . 6 1 9 7 1 

3 9 . 3 8 0 2 9 

S i g n i f F = .0000 

Mean S q u a r e 
2 1 . 3 2 3 9 4 

.27929 

Var iable 

ZClO 
ZCll 
ZC2 
ZCl 
ZCS 
(Constant) 

V a r i a b l e s i n t h e E q u a t i o n — 

B SE B B e t a 

. 8 0 5 1 6 8 

. 0 6 4 5 0 0 
- . 0 3 8 1 4 3 

. 0 5 6 2 1 6 
- . 0 2 4 7 1 9 

1 . 9 4 2 3 2 E - 1 5 

T S i g T 

051339 
049745 
049332 
047396 
044650 
043588 

.805168 

.064500 
-.038143 
.056216 

-.024719 

15 
1 
-
1 
-

.683 

.297 

.773 

.186 

.554 

.000 

.0000 

.1969 

.4 407 

.2376 

.5807 
1.0000 

End Block Number A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
-> ./CRITERIA=PIN ( . 0 5 ) POUT ( . 10) 
-> /NOORIGIN 
-> /DEPENDENT Zcl3 
-> /METHOD=ENTER zcl2 zc8 zcll zc2 zcl zc3 

M U L T I P L E R E G R E S S I O N 

Listwise D e l e t i o n of M i s s i n g Da ta 

Equation Number 1 D e p e n d e n t V a r i a b l e . 

Block Number 1 . M e t h o d ; E n t e r 
ZC12 ZCS ZOl l Z02 ZOl 

ZC13 Z s c o r e ( C 1 3 ] 

ZCS 

Variable I 
1. 
2. 
3. 
4. 
5. 
6. 

s) Entered 
ZC3 
ZC2 
ZCl 
ZCll 
Z012 
ZCS 

on Step Number 
Zscore(03) 
Zscore(C2) 
Zscore(01) 
Zscore(Cll) 
Zscore(012) 
Zscore(C8) 

Multiple R . 8 6 4 3 6 
R Square . 7 4 7 1 1 
Adjusted R S q u a r e .7 3627 
Standard E r r o r . 51354 

Analysis of V a r i a n c e 
DF 

6 
140 

Regression 
Residual 

Sum of S q u a r e s 
1 0 9 . 0 7 8 4 1 

3 6 . 9 2 1 5 9 

Mean S q u a r e 
1 8 . 1 7 9 7 3 

. 2 6 3 7 3 

6 8 . 9 3 4 2 6 S i g n i f F = , 0 0 0 0 



Var iab le 

ZC12 
ZC8 

Z C l l 
ZC2 
ZCl 
ZCS 

V a r i a b l e s i n t h e E q u a t i o n — 

B SE B B e t a 

. 0 6 5 6 9 6 

. 6 7 9 7 1 3 

. 0 5 8 5 7 8 
- . 0 9 6 7 5 7 

. 0 9 1 5 8 1 
- . 1 6 4 6 7 1 

(Constant) - 1 . 8 9 4 3 6 E - 1 5 

T S i g T 

049400 
056922 
048955 
051355 
048669 
051418 
042356 

.065696 

.679713 

.058578 
-.096757 
.091581 

-.164671 

1 
11 
1 
-1 
1 
-3 

.330 
941 
.197 
.884 
.882 
203 
.000 

.1857 

.0000 

.2335 

.0616 

.0620 

.0017 
1.0000 

End Block Number A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
-> /MISSING LISTWISE 
-> /STATISTICS COEFF OUTS R ANOVA 
-> /CRITERIA=PIN(.05) POUT(.10) 
-> /NOORIGIN 
-> /DEPENDENT zcl4 
-> /METHOD=ENTER zcll zcl3 zc2 zcl zc3 

* * * * M U L T I P L E R E G R E S S I O N 

Lis twise D e l e t i o n of M i s s i n g Da ta 

Equation Number 1 D e p e n d e n t V a r i a b l e . . 

Block Number 1 . M e t h o d : E n t e r 
ZCll ZC13 ZC2 ZCl ZC3 

ZC14 Z s c o r e ( 0 1 4 ] 

V a r i a b l e ( s ) E n t e r e d on S t e p Number 
1. 
2 . 
3 . 
4. 
5. 

ZC3 
ZC2 
ZCl 
ZCl l 
ZC13 

Z s c o r e ( C 3 ) 
Z s c o r e ( 0 2 ) 
Z s c o r e ( 0 1 ) 
Z s c o r e ( O i l ) 
Z s c o r e ( 0 1 3 ) 

Mul t ip le R . 65738 
R Square . 43215 
Adjusted R S q u a r e . 41202 
Standard E r r o r .7 6680 

Analys is of V a r i a n c e 
DF 

Regress ion 5 
Residual 141 

2 1 . 4 6 1 1 6 

Sum of S q u a r e s 
6 3 . 0 9 4 1 6 
8 2 . 9 0 5 8 4 

Mean S q u a r e 
1 2 . 6 1 8 8 3 

. 5 8 7 9 8 

S i g n i f F = 0000 

Variab le 

ZCll 
Zeis 
ZC2 
ZCl 
ZCS 
(Constant) 

V a r i a b l e s i n t h e E q u a t i o n - -

B SE B B e t a 

. 6 0 6 2 4 0 

. 0 0 1 1 8 0 
- . 0 3 1 6 1 0 
- . 0 5 0 7 3 4 
- . 1 4 3 5 2 2 

0 3 0 2 4 E - 1 5 

T S i g T 

071102 
088505 
073559 
072021 
077870 
063245 

.606240 

.001180 
-.031610 
-.050734 
-.143522 

8 

-
-
-1 

.526 

.013 

.430 

.704 

.843 

.000 : 

.0000 

.9894 

.6681 

.4823 

.0674 
L.OOOO 

End Block Number A l l r e q u e s t e d v a r i a b l e s e n t e r e d . 

-> REGRESSION 
~> /MISSING LISTWISE 
"> / S T A T I S T I C S COEFF OUTS R ANOVA 



-> /NOORIGIN 
-> /DEPENDENT Zcl5 
-> /METHOD=ENTER zcl2 zcl3 2cl4 zc2 zcl zc3 

* * * * M U L T I P L E R E G R E S S I O N * * * * 

L i s twise D e l e t i o n of M i s s i n g Da ta 

Equation Number 1 D e p e n d e n t V a r i a b l e . , Z015 Z s c o r e ( C 1 5 ) 

Block Number 1 . M e t h o d : E n t e r 
ZC12 Z013 ZC14 ZC2 ZCl ZCS 

Var iab le 
1 . . 
2 . . 
3 . . 
4 . . 
5. . 
6. . 

Mul t ip le 
R Square 
Adjusted 
Standard 

s ) E n t e r 
ZC3 
ZC2 
ZCl 
ZC14 
ZC12 
ZC13 

R 

R S q u a r e 
E r r o r 

Entered on Step Number 
Zscore{C3) 
Zscore(C2) 
Zscore(Cl) 
Zscore(C14) 
Zscore(012) 
Zscore(C13) 

.86276 

.74435 

.73339 

.51634 

Analysis of V a r i a n c e 
DF 

Regress ion 6 
Residual 140 

Sum of Squares 
1 0 8 . 6 7 4 6 6 

3 7 . 3 2 5 3 4 

Mean S q u a r e 
18 .11244 

. 26661 

F = 6 7 . 9 3 6 2 0 S i g n i f F = .0000 

Variable 

ZC12 
ZC13 
ZC14 
ZC2 
ZCl 
ZCS 
(Constant) 

Variables in the Equation — 

B SE B Beta 

.840980 

.086727 

.016110 

.037857 
-.044436 
-.021502 
95548E-15 

,048491 
,059295 
,046293 
,051642 
047148 
052549 
,042587 

.840980 

.086727 

.016110 

.037857 
-.044436 
-.021502 

T Sig T 

343 
463 
348 
733 
942 
409 
000 

.0000 

.1458 

.7284 

.4647 

.3476 

.6830 
1.0000 

End Block Number All requested variables entered. 



p̂p̂ ix̂ axA io jt̂ esults of LISREL for main study 1 
-> prelis 
-> /varibales cl c2 c3 c4 c5 c6 c7 c8 c9 clO cll cl2 cl3 cl4 clS (co) 
,> /type=corr 
-> /ma t r i x=ou t ( ' p a t h m a t r i x ' ) . 

P R E L I S 1.20 
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THE FOLLOWING PRELIS CONTROL LINES HAVE BEEN READ : 

SPSS for MS WINDOWS Release 6.0; 
DA NI=15 NO=0 MI= -0.989898D-H37 MC=1 TR=LI 
LA 

Cl 0 2 0 3 C4 C5 
RA F I = c : \ w i n d o w s \ t e m p \ s p s s b 6 . t m p 
CO Cl 
CO C2 
CO cs 
CO C4 
CO C5 
CO C6 
CO C7 
CO C8 
CO C9 
CO CIO 
CO C l l 
CO C12 
CO CIS 
CO C14 

CO CIS 
OU MA=KM SM=c : \windows\temp\spssb7 . tmp 

C6 07 08 C9 

TOTAL SAMPLE S I Z E = 147 

UNIVARIATE SUMMARY S T A T I S T I C S FOR CONTINUOUS VARIABLES 

VARIABLE 

' cI 
C2 
CS 
C4 
05 
06 
C7 
C8 
C9 

CIO 
C U 
C12 
C13 
C14 
CIS 

MEAN S T . DEV. SKEWNESS KURTOSIS MINIMUM FREQ. M7\XIMUM FREQ. 

8 . 5 9 2 
1 . 5 3 1 
1.503 
51.660 
45.469 
3.959 
51.925 
47.660 
4.381 
56,259 
4.381 
56.810 
48.803 
4.633 
57.571 

1.502 
.501 
.502 

6.458 
4.428 
1.097 
7.263 
3.900 
1.112 
544 
229 
510 
652 
,183 

7, 
1. 
7, 
3, 
1. 
7.006 

.124 

.124 

.014 

.821 

.250 

.681 

.481 

.490 

.078 

.004 

.133 
-.149 
-.017 
.144 
-.241 

-1 
-1 
-1 

971 
971 
986 
.005 
.949 

1.012 
.063 
.140 
.535 

-. 686 
.062 

-.583 
-.044 
-.217 
-. 683 

7 .000 
1.000 
1.000 
40.000 
31.000 
1.000 
36.000 
36.000 
1.000 
39.000 
1.000 
39.000 
38.000 
2 .000 
41.000 

69 
69 
73 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
5 

10.000 
2.000 
2.000 
70.000 
56.000 
7.000 
74 .000 
56.000 
7.000 
72.000 
7.000 
74.000 
58.000 
7.000 
72.000 

78 
78 
74 
1 
2 
6 
1 
1 
6 
3 
9 
1 
1 
11 

file:///windows/temp/spssb7


ESTIMATED CORRELATION MATRIX 

Cl 02 C3 C4 05 06 

Cl 
02 
03 
C4 
05 
06 
07 
C8 
09 
CIO 
Cll 
012 
013 
014 
015 

1.000 
-.038 
.075 

-.012 
.387 

-.247 
-.023 
.209 

-.316 
.109 

-.308 
.124 
.215 

-.247 
.071 

1.000 
-.007 
-.109 
-.011 
.152 

-.079 
-.391 
-.292 
-.432 
-.264 
-.405 
-.407 
-.189 
-.339 

1.000 
-.296 
-.526 
-.137 
-.255 
-.472 
-.162 
-.157 
-.058 
-.151 
-.491 
-.183 
-.197 

1.000 
.261 
.300 
.711 
.227 
.248 
.565 
.177 
.449 
.230 
.149 
.385 

1.000 
-.075 
.196 
.585 

-.138 
.172 

-.059 
.142 
.531 
.004 
.183 

1.000 
.314 

-.024 
.479 
.164 
.255 
.110 
.015 
.152 
.115 

ESTIMATED CORRELATION MATRIX 

07 C8 09 OlO Cll C12 

07 
C8 
09 
CIO 
Cll 
012 
CIS 
014 
CIS 

1.000 
.241 
.257 
.778 
.275 
.650 
.274 
.176 
.580 

1.000 
.148 
.289 
.156 
.290 
.843 
.222 
.323 

1.000 
.257 
.509 
.257 
.213 
.378 
.232 

1.000 
.296 
.851 
.355 
.135 
.731 

1.000 
.297 
.191 
.639 
.260 

1.000 
.355 
.170 
.857 

ESTIMATED CORRELATION MATRIX 

013 014 CIS 

CIS 
014 
CIS 

1.000 
.189 
.374 

1.000 
.183 1.000 

THE PROBLEM USED 51928 BYTES (= 10.1% OF AVAILABLE WORKSPACE) 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=15 no=147 
-> /se / 9 10 1 2 3/ 
-> /mo ny=2 nx=3 be=sd ps=di 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 
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THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ 

I5A NI=15 NO=147 XM=-0.989898D+09 

^ n=c : \ j i 4nyuws \Lemp\sp t . i ,L )9 . ' i ^p FO 



(5E14.6) 
LA 

Cl 02 03 
C9 CIO C l l 

SE 
9 10 1 2 3 / 

MO NY=2 NX=3 BE=SD PS=DI 
OU SE TV EF 

04 
C12 

CS 
C13 

06 
C14 

07 
CIS 

08 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 15 

NUMBER OF Y - VARIABLES 2 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 2* 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 147 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

C9 010 Cl 02 

C9 
CIO 
Cl 
02 
C3 

1.000 
.257 

-.316 
-.292 
-.162 

1.000 
.109 

-.432 
-.157 

1.000 
-.038 
.075 

1.000 
-.007 

03 

1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

C9 

09 
CIO 

0 
1 

CIO 

0 
0 

GAMMA 

09 
CIO 

PS I 

01 

C9 

C2 

CIO 

C3 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

BETA 

09 

09 
CIO 

. 0 0 0 

. 1 7 6 

CIO 

. 000 

. 000 



01 02 03 

09 -.317 -.305 -.140 
CIO .161 -.375 -.144 

COVARIANCE MATRIX OF Y AND X 

C9 CIO 01 C2 C3 

C9 
010 

Cl 
02 
C3 

1 . 0 0 0 
. 2 5 7 

- . 3 1 6 
- . 2 9 2 
- . 1 6 2 

1 .000 
.109 

- . 4 3 2 
- . 1 5 7 

1 .000 
- . 0 3 8 

. 0 7 5 
1 .000 
- . 0 0 7 1.000 

PS I 

09 OlO 

.788 .753 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

09 CIO 

.212 .247 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .365 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM 

BETA 

09 
CIO 

C9 

000 
176 

LIKELIHOOD) 

CIO 

.000 

.000 

GAMMA 

Cl 02 C3 

09 -.317 -.305 -.140 
CIO .161 -.375 -.144 

COVARIANCE MATRIX OF Y AND X 

09 010 Cl 02 03 

09 
10 
01 
02 
03 

1 .000 
.257 

- . 3 1 6 
- . 2 9 2 
- . 1 6 2 

1 .000 
. 1 0 9 

- . 4 3 2 
- . 1 5 7 

1 .000 
- . 0 3 8 

. 0 7 5 
1 .000 
- . 0 0 7 1.000 

PS I 

09 OlO 

.788 .753 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

09 CIO 

.212 .247 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .365 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = .00 (P = 1.00) 

CaOCMBfiS OF FIT INDEX =1.000 



ROOT MEAN SQUARE RESIDUAL = ,000 

UNSPECIFIED T I T L E 

SUMMARY S T A T I S T I C S FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = . 0 0 0 

MEDIAN FITTED RESIDUAL = . 0 0 0 
LARGEST FITTED RESIDUAL = . 0 0 0 

SUMMARY S T A T I S T I C S FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = . 0 0 0 

MEDIAN STANDARDIZED RESIDUAL = . 0 0 0 
LARGEST STANDARDIZED RESIDUAL = . 0 0 0 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

09 
CIO 

09 

. 0 0 0 

. 0 8 2 

010 

. 0 0 0 

. 0 0 0 

GAMMA 

0 1 02 03 

C9 
CIO 

,074 
,077 

074 
077 

,074 
,074 

PS I 

C9 010 

.093 ,089 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

09 CIO 

09 
CIO 

.000 
2 . 1 4 8 

000 
000 

GAMMA 

0 1 02 03 

09 
CIO 

- 4 . 2 5 8 
2 . 0 8 1 

- 4 . 1 0 0 
- 4 . 8 8 9 

- 1 . 8 8 6 
- 1 . 9 5 1 

PS I 

09 010 

8 . 4 5 6 8 . 4 5 6 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 



TOTAL EFFECTS OF X ON Y 

01 02 03 

C9 -.317 -.305 -.140 

CIO .105 -.429 -.168 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl 02 03 
09 .074 .074 .074 

010 .074 .074 .074 

INDIRECT EFFECTS OF X ON Y 

01 C2 C3 
09 .000 .000 .000 

CIO -.056 -.053 -.025 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

01 02 03 
09 .000 .000 .000 

CIO .029 .028 .017 

TOTAL EFFECTS OF Y ON Y 

C9 CIO 
C9 .000 .000 
CIO .176 .000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS .031 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

09 CIO 

09 .000 
10 .082 

INDIRECT EFFECTS 

09 

09 .000 

.000 

.000 

OF Y ON Y 

CIO 

.000 

CIO .000 .000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

09 CIO 

09 .000 .000 
CIO .000 .000 

THE PROBLEM USED 4080 BYTES (= .8% OF AVAILABLE WORKSPACE) 

TIME USED : 2.2 SECONDS 

-> lisrel 
"> /matrix=in ('path matrix') 
-> /da ni=15 no=147 
-> /se /8 9 10 1 2 3/ 
•> /mo ny=3 nx=3 be=sd ps=d i 
•> /ou se t v ef . 
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THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=15 NO=147 XM=-0.98589SD+09 
KM FI=c:\windows\temp\spssbl2.tmp FO 
(5E14.6) 
LA 
Cl 02 03 
C9 CIO Cll 
SE 
8 9 10 1 2 3/ 
MO NY=3 NX=3 BE=SD PS=DI 
OU SE TV EF 

04 
012 

05 
013 

06 
014 

C7 
015 

08 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 15 

NUMBER OF Y - VARIABLES 3 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 3 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 14 7 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

08 09 010 Cl C2 03 

08 
09 

CIO 
Cl 
02 
C3 

UNSPECIFIED 

1 .000 
. 148 
. 2 8 9 
. 2 0 9 

- . 3 9 1 
- . 4 7 2 

TITLE 

PARAMETER SPECIFICATIONS 

BETA 

08 
09 

CIO 

C8 

0 
1 
2 

1 .000 
.257 

- . 3 1 5 
- . 2 9 2 
- . 1 6 2 

C9 

0 
0 
3 

1 .000 
. 1 0 9 

- . 4 3 2 
- . 1 5 7 

OlO 

0 
0 
0 

1 .000 
- . 0 3 8 

. 0 7 5 
1.000 
-.007 1.000 

GAMMA 

-c±-
^ C3 



0 8 
0 9 

0 1 0 

4 
7 

1 0 

5 
8 

1 1 

6 
9 

12 

PSI 

C8 

13 

09 

T4 

CIO 

15 

UNSPECIFIED TI^ rLE 

INITIAL ESTIMATES (TSLS) 

BETA 

08 
09 

CIO 

C8 

. 0 0 0 

.•052 

. 0 2 6 

C9 

. 0 0 0 

. 0 0 0 

. 1 7 5 

CIO 

. 0 0 0 

. 0 0 0 

. 0 0 0 

GAMMA 

01 02 

COVARIANCE MATRIX OF Y AND X 

CS 09 

03 

08 
C9 

CIO 

. 2 3 1 
- . 3 2 9 

. 1 5 5 

- . 3 8 6 
- . 2 8 5 
- . 3 6 6 

- . 4 9 2 
- . 1 1 5 
- . 1 3 1 

CIO 

PSI 

08 09 OlO 

.569 .787 ,752 

Cl 02 03 

C8 
09 
10 
C l 
02 
03 

1 . 0 0 0 
. 1 4 8 
. 2 8 9 
. 2 0 9 

- . 3 9 1 
- . 4 7 2 

1 . 0 0 0 
. 2 5 7 

- . 3 1 6 
- . 2 9 2 
- . 1 6 2 

1 . 0 0 0 
. 1 0 9 

- . 4 3 2 
- . 1 5 7 

1 . 0 0 0 
- . 0 3 8 

. 0 7 5 
1.000 
-.007 1.000 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

08 09 CIO 

.431 .213 .248 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS' 604 

UNSP_ECIFIED_.TITLE .-. - ' 

\ LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA~ ... 

C8 

GAMMA 

01 

C8 
09 

CIO V^ 
. 2 3 1 
.329 

09 

02 

,386 
,285 

CIO 

C8 
09 

CIO 

. 0 0 0 

..0'52_ 

. 0 2 6 

. 0 0 0 

. 0 0 0 

. 1 7 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

03 

492 
,115 
,131 



COVARIANCE MATRIX OF Y AND X 

PSI 

C8 

08 

.569 

09 

C9 

787 

CIO 

CIO 

,752 

Cl 

08 
09 
10 
01 
02 
03 

1.000 
.148 
.289 
.209 

-.391 
-.472 

1.000 
.257 

-.316 
-.292 
-.162 

1.000 
.109 

-.432 
-.157 

1.000 
-.038 
.075 

02 03 

1.000 
-.007 1.000 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

OS 09 010 

.431 .213 .248 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS ,604 

^ CHI-SQUARE WITH 0 DEGREES OF FREEDOM = 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = 

.00 (P = 1.00) 

.000 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

GAMMA 

PSI 

08 

01 

OS 

,067 

C9 

02 

09 

093 

CIO 

08 
09 
CIO 

.000 

.098 

.096 

.000 

.000 

.082 

.000 

.000 

.000 

03 

08 
09 
CIO 

.063 

.078 

.081 

.063 

.083 

.085 

.063 

.089 

.087 

010 

089 



UNSPECIFIED TITLE 

T-VALUES 

BETA 

08 09 OlO 

08 
C9 
CIO 

.000 

.525 

.272 

.000 

.000 
2.135 

.000 

.000 

.000 

GAMMA 

0 1 C2 03 

C8 
09 
CIO 

3.647 
-4.230 
1.914 

-6.111 
-3.416 
-4.311 

-7.778 
-1.297 
-1.501 

PSI 

08 09 OlO 

8 . 4 5 6 8 . 4 5 6 8 . 4 5 6 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

01 02 C3 

08 
C9 
010 

.231 
-.317 
.105 

-.386 
-.305 
-.429 

-.492 
-.140 
-.168 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

01 02 03 

08 
09 
010 

.063 

.074 

.074 

.063 

.074 

.074 

.063 

.074 

.074 

INDIRECT EFFECTS OF X ON Y 

01 02 03 

C8 
09 
CIO 

.000 

.012 
-.049 

.000 
-.020 
-.063 

.000 
-.025 
-.037 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

Cl 02 03 

C8 
09 
CIO 

.000 

.023 

.037 

.000 

.038 

.046 

.000 

.048 

.050 

TOTAL EFFECTS OF Y ON Y 

C8 C9 CIO 

08 
C9 
CIO 

.000 

.052 

.035 

.000 

.000 

.175 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS .0 31 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 



OS C9 

INDIRECT EFFECTS OF Y ON Y 

OS 09 

010 

C8 
CB 
010 

.000 

.098 

.098 

.000 

.000 

.082 

.000 

.000 

.000 

010 

08 
09 
010 

.000 

.000 

.009 

.000 

.000 

.000 

.000 

.000 

.000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

08 09 010 

C8 
09 
CIO 

.000 

.000 

.018 

.000 

.000 

.000 

.000 

.000 

.000 

THE PROBLEM USED 6152 BYTES (= 1.2% OF AVAILABLE WORKSPACE) 

TIME USED : 1.3 SECONDS 

-> lisrel • 
-> /matrix=in ('path matrix') 
-> /da ni=15 no=147 
-> /se /5 4 6 7 8 9 10 1 2 3/ 
-> /mo ny=7 nx=3 be=sd ps=di fi 
-> /fix be(4,l) be{6,l) be(7,l 
-> /fix be(7,3) be(6,4) 
-> /fix gad,2) ga(2,2) ga(3,2) ga(4,2) 
-> /ou se tv ef. 

be(5,2) be(6,2) be(7,2) 
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THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

05 
C13 

06 
014 

DA NI=15 NO=147 XM=-0 . 989S98D-I-09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s s b l 5 . t m p FO 
(5E14.6) 
LA 
Cl C2 03 C4 
C9 CIO C l l C12 

SE 
5 4 6 7 8 9 10 1 2 3 / 
MO NY=7 NX=3 BE=SD PS=DI FI 
n X B E ( 4 , l ) B E ( 6 , 1 ) B E ( 7 , 1 ) BE(S ,2 ) B E ( 6 , 2 ) B E ( 7 , 2 ) 
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.906 
.000 

BETA 

GAMMA 

OlO 

01 

011 

02 

012 

05 
04 
06 
07 
08 
09 
010 
011 
C12 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.845 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

03 

05 
04 
06 
C7 
08 
09 
010 
011 
012 

.429 
-.070 
-.181 
.016 
.055 

-.215 
.129 

-.029 
.055 

.000 

.000 

.000 

.000 
-.385 
-.360 
-.402 
.000 
.000 

-.558 
-.192 
-.108 
-.044 
-.235 
-.069 
-.016 
.091 

-.026 

COVARIANCE MATRIX OF Y AND X 

05 04 06 

CS 
04 
06 
07 

1.000 
.261 

-.075 
.195 

1.000 
.300 
.711 

1.000 
.314 

07 

1.000 

08 09 

08 
09 
CIO 
011 
012 
01 
02 
03 

.586 
-.059 
.162 

-.113 
.158 
.387 

-.012 
-.526 

.231 

.171 

.528 

.128 

.439 
-.012 
.002 

-.296 

.031 

.531 

.202 

.476 

.184 
-.247 
.010 

-.137 

.210 

.177 

.749 

.137 

.615 
-.023 
.002 

-.255 

1.000 
.174 
.264 
.109 
.248 
.209 

-.391 
-.472 

1.050 
.220 
.946 
.234 

-.316 
-.359 
-.162 

COVARIANCE MATRIX OF Y AND X 

010 011 012 01 

010 
Cll 
012 
01 
02 
C3 

.955 

.182 

.805 

.109 
-.369 
-.157 

1.750 
.258 

-.308 
-.324 
-.058 

.960 

.124 
-.337 
-.151 

1.000 
-.038 
.075 

02 

1.000 
-.007 

03 

1.000 

PSI 

PSI 

05 

540 

CIO 

.239 

04 

,893 

011 

,890 

06 

.839 

012 

,270 

07 

481 

08 

464 

09 

586 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 



.460 .107 .161 .519 .536 .442 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

CIO 011 012 

.750 .492 .718 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .817 



UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

C5 

BETA 

CIO 

GAMMA 

Cl 

04 06 07 

011 

C2 

012 

05 
04 
06 
C7 
08 
09 
CIO 
011 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.845 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

03 

CS 
04 
C6 
C7 
C8 
09 
CIO 
Cll 
012 

.429 
-.070 
-.181 
.016 
.055 

-.215 
.129 

-.164 
.055 

.000 

.000 

.000 

.000 
-.385 
-.360 
-.402 
.000 
.000 

-.558 
-.192 
-.108 
-.044 
-.235 
-.069 
-.016 
.029 

-.026 

COVARIANCE MATRIX OF Y AND X 

05 04 06 

OS 
04 
06 
07 

1.000 
.261 

-.075 
.195 

1.000 
.300 
.711 

1.000 
.314 

07 

1.000 

08 

CS 

09 

05 
04 
06 
07 
08 
09 
CIO 
011 
012 

.000 

.188 
-.141 
.000 
.426 
.000 
.000 
.000 
.000 

.000 

.000 

.302 

.665 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.113 

.029 

.471 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.059 

.000 

.768 

.000 
-.033 

.000 

.000 

.000 

.000 

.000 

.031 
-.087 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.006 
.462 
.000 

09 

08 
C9 
CIO 
011 
012 
01 
02 
03 

.586 
-.059 
.162 

-.107 
.158 
.387 

-.012 
-.526 

.231 

.171 

.528 

.072 

.435 
-.012 
.002 

-.296 

.031 

.531 

.202 

.282 

.170 
-.247 
.010 

-.137 

.210 

.177 

.749 

.078 

.611 
-.023 
.002 

-.255 

1.000 
.174 
.264 
.032 
.242 
.209 

-.391 
-.472 

1.050 
.220 
.532 
.205 

-.316 
-.359 
-.162 

COVARIANCE MATRIX OF Y AND X 

CIO 011 012 01 

CIO 
Cll 
012 
Cl 
C2 
C3 

.955 

.079 

.798 

.109 
-.369 
-.157 

1.011 
.121 

-.308 
-.160 
-.058 

.944 

.124 
-.325 
-.151 

1.000 
-.038 
.075 

02 

1.000 
-.007 

03 

1.000 



PSI 

05 C4 06 C7 08 09 

.540 .893 TBJS T i l l TTel Tsse 

PSI 

CIO C l l 012 

mi m? TTfo 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

05 04 06 07 08 09 

.460 .107 .161 .519 .536 .442 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

OlO 011 C12 

.750 .292 .713 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .820 

CHI-SQUARE WITH 25 DEGREES OF FREEDOM = 32.65 (P= .140) 

GOODNESS OF FIT INDEX = .964 
ADJUSTED GOODNESS OF FIT INDEX = .887 

ROOT MEAN SQUARE RESIDUAL = .058 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.111 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .217 

STEMLEAF PLOT 
- 1110 
- 0188866555 
- 01433221000000000000000000000000000000000000000 

0111233444 
01555556788 
11024 
118 
2102 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = - 1 . 5 9 9 

MEDIAN STANDARDIZED RESIDUAL = . 000 
LARGEST STANDARDIZED RESIDUAL = 3 . 0 4 8 

STEMLEAF PLOT 
- 1166 
- 114432110 
- 0198877 
- 01 4 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0123 
01668899999 
11022244 
1157 
210 
216 
3 I 00 

LARGEST POSITIVE STANDARDIZED RESIDUALS 

JESIDUAL^^OR " " C l l AND ' . 07 = 2 . 6 3 9 



05 
C4 
06 
07 
08 
09 
010 
Cll 
012 

.000 
1.745 

-1.335 
.000 

5.452 
.000 
.000 
.000 
.000 

3 
10 

.000 

.000 

.731 

.500 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
1.796 
.469 

7.081 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.958 

.000 
17.815 

.000 
-.467 

.000 

.000 

.000 

.000 

.000 

.370 
-1.593 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.132 
6.298 
.000 

BETA 

010 

GAMMA 

01 

C l l 

02 

C12 

05 
04 
06 
07 
08 
09 
CIO 
011 
C12 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
11.868 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
1.554 

.000 

.000 

.000 

.000 
,000 
.000 
.000 
,000 
.000 

03 

05 
04 
06 
07 
08 
09 
CIO 
Cll 
012 

6.961 
-.763 

-2.032 
.266 
.822 

-3.105 
2.827 

-2.210 
1.166 

.000 

.000 

.000 

.000 
-6.764 
-4.999 
-8.201 

.000 

.000 

-9.062 
-1.926 
-1.104 
-.720 

-3.233 
-.901 
-.331 
.410 

-.576 

PSI 

05 

8 . 4 5 6 

04 

8 . 4 5 6 

06 

8 . 4 5 6 

07 08 09 

8 . 4 5 6 8 . 4 5 6 8 . 4 5 6 

PSI 

CIO 

8 . 4 5 6 

011 

8 . 4 5 6 

012 

8 . 4 5 6 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

01 02 C3 

CS 
04 
C6 
07 
08 
C9 
CIO 
Cll 
012 

.429 

.011 
-.238 
-.004 
.231 

-.320 
.108 

-.312 
.123 

.000 

.000 

.000 

.000 
-.385 
-.372 
-.366 
-.172 
-.321 

-.558 
-.296 
-.119 
-.254 
-.492 
-.141 
-.168 
-.036 
-.162 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl 02 C3 



05 
04 
06 
07 
08 
09 
CIO 
Cll 
C12 

.062 

.080 

.081 

.081 

.063 

.075 

.074 

.079 

.075 

.000 

.000 

.000 

.000 

.057 

.064 

.041 

.040 

.044 

.062 

.080 

.081 

.081 

.063 

.075 

.074 

.079 

.075 

INDIRECT EFFECTS OF X ON Y 

01 02 03 

05 
04 
C6 
07 
08 
09 
CIO 
Cll 
012 

.000 

.081 
-.057 
-.020 
.176 

-.105 
-.021 
-.148 
.069 

.000 

.000 

.000 

.000 

.000 
-.012 
.036 

-.172 
-.321 

.000 
-.105 
-.011 
-.210 
-.257 
-.072 
-.152 
-.065 
-.136 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

01 02 03 

CS 
04 
C6 

.000 

.048 

.051 

.000 

.000 

.000 

.000 

.061 

.065 

07 
08 
09 
CIO 
Cll 
012 

.059 

.045 

.046 

.065 

.042 

.063 

.000 

.000 

.033 

.027 

.040 

.044 

.059 

.053 

.057 

.068 

.036 

.062 

TOTAL EFFECTS OF Y ON Y 

C5 C4 C6 07 CS 09 

CS 
04 
06 
07 
08 
09 
CIO 
Cll 
012 

.000 

.188 
-.084 
.115 
.430 

-.026 
.051 

-.012 
.039 

.000 

.000 

.302 

.699 

.050 

.144 

.531 

.067 

.431 

.000 

.000 

.000 

.113 

.036 

.473 

.081 

.218 

.080 

.000 

.000 

.000 

.000 

.059 

.002 

.763 

.001 

.612 

.000 

.000 

.000 

.000 

.000 

.031 
-.087 
.015 

-.073 

.000 

.000 

.000 

.000 

.000 

.000 
-.006 
.462 
.028 

TOTAL EFFECTS OF Y ON Y 

CIO Cll 012 

05 
04 
06 
07 
08 
09 
CIO 
Cll 
C12 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.845 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

05 04 C6 C7 

,726 

08 09 

CS 
C4 
C6 

cy 

. 0 0 0 

. 1 0 8 
• IM 
,077 

. 000 

. 000 
_-I181 

.06\ 

. 000 

. 000 

.000 

. 0 6 3 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



RESIDUAL FOR 

RESIDUAL FOR 

C l l AND 

C12 AND 

ClO = 

0 1 1 = 

3 . 0 4 8 

3 . 0 1 3 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

05 
04 
06 
07 
08 
C9 

CIO 
011 
012 

05 

. 000 

. 108 

. 1 0 5 

. 0 0 0 

. 078 

. 0 0 0 

. 000 

. 0 0 0 

. 0 0 0 

04 

.000 

.000 

. 0 8 1 

. 0 6 3 

.000 

. 000 

.000 

.000 

.000 

06 

. 000 

. 000 

. 000 

. 0 6 3 

.062 

.067 

. 000 

.000 

. 000 

07 

.000 

.000 

.000 

.000 

.062 

.000 

. 0 4 3 

.000 

.070 

08 

.000 

.000 

.000 

.000 

.000 

.085 

. 055 

.000 

.000 

09 

. 000 

. 000 

. 000 

.000 

. 000 

. 000 

.047 

. 0 7 3 

. 000 

BETA 

CIO 011 012 

05 
04 
06 
C7 
08 
09 

CIO 
C l l 
012 

. 000 

.000 

. 000 

. 000 

. 0 0 0 

. 000 

. 000 

. 0 0 0 

. 0 7 1 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

. 046 

. 000 

.000 

.000 

. 000 

.000 

. 000 

. 000 

. 000 

.000 

GAMMA 

Cl C2 03 

C5 
04 
C6 
07 
08 
09 

CIO 
C l l 
012 

. 062 

.092 

. 0 8 9 

. 060 

. 0 6 7 

. 0 6 9 

. 0 4 6 

.074 

.047 

. 000 

.000 

.000 

. 000 

.057 

.072 

.049 

. 000 

.000 

. 062 

. 0 9 9 

. 0 9 8 

. 0 6 1 

. 0 7 3 

.077 

. 0 5 0 

.072 

. 0 4 5 

PSI 

C5 04 06 07 08 C9 

,064 ,106 ,099 057 ,055 069 

PSI 

010 011 012 

.028 ,085 032 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

-Q^ -^4 
^^ C6 C7 08 C9 



08 
C9 
CIO 
Cll 
C12 

.078 

.064 

.064 

.029 

.053 

.042 

.043 

.055 

.023 

.055 

.061 

.067 

.053 

.046 

.044 

.062 

.005 

.043 

.003 

.058 

.000 

.085 

.055 

.039 

.047 

.000 

.000 

.047 

.073 

.045 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

CIO Cll 012 

C5 
C4 
C6 
C7 
08 
C9 
CIO 
Cll 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.046 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

INDIRECT EFFECTS OF Y ON Y 

C5 04 06 07 

INDIRECT EFFECTS OF Y ON Y 

010 011 C12 

C5 
04 
06 
07 
C8 
C9 
CIO 
Cll 
C12 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

08 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

C5 04 06 07 CS 

09 

CS 
04 
C6 
C7 
C8 
C9 
010 
Cll 
012 

.000 

.000 

.057 

.115 

.004 
-.026 
.051 

-.012 
.039 

.000 

.000 

.000 

.034 

.050 

.144 

.531 

.067 

.431 

.000 

.000 

.000 

.000 

.007 

.001 

.081 

.218 

.080 

.000 

.000 

.000 

.000 

.000 

.002 
-.005 
.001 
.645 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.015 
-.073 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.028 

09 

05 
C4 
06 
07 
08 
09 
CIO 
011 

.000 

.000 

.036 

.077 

.012 

.064 

.064 

.029 

.000 

.000 

.000 

.021 

.042 

.043 

.055 

.023 

.000 

.000 

.000 

.000 

.008 

.004 

.053 

.046 

.000 

.000 

.000 

.000 

.000 

.005 

.006 

.003 

.000 

.000 

.000 

.000 

.000 

.000 

.002 

.039 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

C12 .053 ,055 044 ,065 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

CIO 011 012 

05 
C4 
C6 
C7 
C8 
C9 

io.*8r 

.000 

.000 

.000 

.000 

.000 

.000 

. 000 

.000 

.000 

.000 

.000 

.000 

.000 

. IJIJ\ 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

047 ,045 



Cll 
012 

.000 
,000 

.000 

.000 
,000 
,000 

THE PROBLEM USED 39632 BYTES (= 7.8% OF AVAILABLE WORKSPACE) 

TIME USED 18.9 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=15 no=147 
-> /se / 13 14 15 1 3/ 
-> /mo ny=3 nx=0 be=sd ps=di 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91, 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=15 NO=147 XM=-0 . 989898D-H09 
KM FI=c:\windows\temp\spssb21. tmp FO 
(5E14.6) 
LA 
Cl 02 03 
C9 010 C l l 

SE 
IS 14 15 1 3 / 

MO NY=3 NX=0 BE=SD PS=DI 
OU SE TV EF 

04 
C12 

05 
013 

06 
014 

07 
015 

08 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 15 

NUMBER OF Y - VARIABLES 3 

NUMBER OF X - VARIABLES 0 

NUMBER OF ETA - VARIABLES 3 

NUMBER OF KSI - VARIABLES 0 

NUMBER OF OBSERVATIONS 14 7 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

C13 014 015 

C13 
C14 
CIS 

1 . 0 0 0 
. 1 8 9 
. 3 7 4 

1 .000 
—rr8.3 1 .000 



UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

013 C14 015 

C13 
C14 
015 

0 
1 
2 

0 
0 
3 

0 
0 
0 

PSI 

C13 014 015 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

BETA 

013 
014 
015 

CIS 

. 000 

. 1 8 9 

. 352 

C14 

. 000 

. 000 

. 1 1 7 

015 

.000 

. 000 

. 000 

COVARIANCE MATRIX OF Y 

013 014 015 

013 
C14 
CIS 

1 .000 
. 1 8 9 
.374 

1 .000 
. 1 8 3 

PSI 

1.000 

C13 014 015 

1.000 .964 .847 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

C13 014 CIS 

.000 .036 .153 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .000 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM 

BETA 

013 
014 
CIS 

013 

. 0 0 0 

. 1 8 9 

. 3 5 2 

LIKELIHOOD) 

014 

. 000 

. 0 0 0 

.117 

CIS 

. 000 

. 000 

. 000 

COVARIANCE MATRIX OF Y 

013 C14 C15 

C13 
C14 
C15 ., 

1 . 0 0 0 
. 1 8 9 

•X-IA 

1 .000 
4 ^ 3 1.000 



PSI 

C13 C14 CIS 

1.000 T??? TWf 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

C13 014 CIS 

.000 .036 .153 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .000 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = .00 (P = 1.00) 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = .000 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

013 
014 
015 

013 

.000 

.081 

.078 

C14 

.000 

.000 

.078 

015 

.000 

.000 

.000 

PSI 

013 014 CIS 

.117 .113 .099 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

013 
C14 
CIS 

C13 

.000 
2.329 
4.539 1 

014 

.000 

.000 

.506 

CIS 

.000 

.000 

.000 

PSI 

C13 014 015 

8.544 8.544 8.544 



UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF Y ON Y 

C13 014 015 

013 
014 
CIS 

.000 

.189 

.374 

.000 

.000 

.117 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

013 014 015 

,171 

CIS 
014 
CIS 

.000 

.081 

.077 

.000 

.000 

.078 

.000 

.000 

.000 

INDIRECT EFFECTS OF Y ON Y 

C13 014 015 

013 
C14 
CIS 

.000 

.000 

.022 

.000 

.000 

.000 

.000 

.000 

.000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

013 C14 015 

013 
C14 
015 

.000 

.00,0 

.017 

.000 

.000 

.000 

.000 

.000 

.000 

THE PROBLEM USED 2096 BYTES (= 4% OF AVAILABLE WORKSPACE) 

TIME USED : ,7 SECONDS 

-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 

lisrel 
/matrix=in ('path matrix') 
/da ni=15 no=147 
/se /5 4 6 7 S 9 10 11 12 13 14 
/mo ny=12 nx=3 be=sd ps=di fi 

15 1 2 3/ 

/fix be(4,1) 
/fix be(7,3) 
/fix ga(l,2) 
/fix be(S,l) 
/fix be(9,1) 
/fix ga(S,2) 
/fix be(10,l) 
/fix be(10,7) 
/fix be(ll,6) 
/fix be(12,l) 
/fix be(12,8) 
/ou se tv ef. 

be(6,l) 
be(6,4) 
ga(2,2) 
be(8,2) 
be(9,2) 
ga(9,2) 
be{10,2) 
be(11,1) 
be(ll,7) 
be(12,2) 
ga(10,2) 

be(7,l) be(S,2) be(6,2) be(7,2) 

ga(3,2) 
be (8,3) 
be(9,3) 

ga 
be 
be 

(4,2) 
: s , 4 ) 
(9,5) 

be(10,3) 
be(ll,2) 
be(ll,9) 
be(12,3) 
ga(ll,2) 

be 
be 

8,5) 
:9,6) 

be(8,7) 

be(10,4) 
be(ll,3) 

be(10,6) 
be(ll,4) 

be 
ga 

: i 2 , 4 ) 
: i 2 , 2 ) 

be(ll,5) 

be(12,5) be(12,6) be(12,7) 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

^lENTIFIC SOFTWARE, Inc. 
:5 S^st 53rd Street, Suite 906 



C h i c a g o , I l l i n o i s 6 0 6 1 5 , U . S . A . 
( 8 0 0 ) 2 4 7 - 6 1 1 3 o r ( 3 1 2 ) 6 8 4 - 4 9 7 9 

C o p y r i g h t b y S c i e n t i f i c S o f t w a r e , I n c . (a M i c h i g a n c o r p o r a t i o n ) , 1 9 8 1 - 9 1 , 
P a r t i a l c o p y r i g h t b y M i c r o s o f t C o r p o r a t i o n , 1 9 8 4 - 9 0 . 

A l l r i g h t s r e s e r v e d . 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ 

04 
012 

05 
013 

06 
C14 

15 
FI 

1 2 3 / 

B E ( 6 , 2 ) B E ( 7 , 2 : 

GA(4,2) 
BE ( 8 , 4 ) B E ( 8 , 5 ) 
B E ( 9 , 5 ) B E ( 9 , 6 ) 

B E ( 8 , 7 ) 

07 
CIS 

DA NI=15 N0=147 XM=-0 . 989S98D-t-09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s s b 3 0 . t m p FO 
(5E14.6) 
LA 
Cl C2 03 
C9 010 0 1 1 

SE 
5 4 6 7 8 9 10 11 12 13 14 
MO NY=12 NX=3 BE=SD PS=DI 
FIX BE(4,1) B E ( 6 , 1 ) B E ( 7 , 1 ) BE(S ,2 
FIX BE (7 , 3) BE ( 6 , 4) 
FIX GA(1,2) GA{2,2) GA(3,2 
FIX BE(8,1) B E ( 8 , 2 ) BE ( 8 , 3 
FIX BE(9,1) B E ( 9 , 2 ) B E ( 9 , 3 
FIX GA(8,2) GA(9 ,2 ) 
F IXBE(10 ,1 ) B E ( 1 0 , 2 ) B E ( 1 0 , 3 ) B E ( 1 0 , 4 ) B E ( 1 0 , 6 ) 
FIX BE(10,7) B E ( 1 1 , 1 ) B E ( 1 1 , 2 ) B E ( 1 1 , 3 ) B E ( 1 1 , 4 ) BE(11 ,S ) 
FIXBE(11 ,6) B E ( 1 1 , 7 ) BE{11,9) 
FIXBE(12,1) BE(12,2) BE(12,3) BE(12,4) BE(12,5) BE(12,6) 
FIX BE(12,8) GA(10,2) GA(11,2) GA(12,2) 
OU SE TV EF 

08 

BE(12,7) 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 15 

NUMBER OF Y - VARIABLES 12 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 12 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 147 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

C5 04 06 C7 08 C9 

05 
C4 
06 
07 
08 
C9 
010 
Cll 
012 
013 
014 
CIS 
Cl 
02 
C3 

1.000 
.261 

-.075 
.196 
.585 

-.138 
.172 

-.059 
.142 
.531 
.004 
.183 
.387 

-.011 
-.526 

1.000 
.300 
.711 
.227 
.248 
.565 
.177 
.449 
.230 
.149 
.385 

-.012 
-.109 
-.296 

1.000 
.314 

-.024 
.479 
.164 
.255 
.110 
.015 
.152 
.115 

-.247 
.152 

-.137 

1.000 
.241 
.257 
.778 
.275 
.650 
.274 
.176 
.580 

-.023 
-.079 
-.255 

1.000 
.148 
.289 
.156 
.290 
.843 
.222 
.323 
.209 

-.391 
-.472 

1.000 
.257 
.509 
.257 
.213 
.378 
.232 

-.316 
-.292 
-.162 

COVARIANCE MATRIX TO BE ANALYZED 

010 011 012 

ClO 
Cll 

1.000 
•296 J^OO 
,851 Tz^ 1.000 

CIS 014 CIS 



C13 
C14 
015 
Cl 
02 
03 

.355 

.135 

.731 

.109 
-.432 
-.157 

.191 

.639 

.260 
-.308 
-.264 
-.058 

.355 

.170 

.857 

.124 
-.405 
-.151 

1.000 
.189 
.374 
.215 

-.407 
-.491 

1.000 
.183 

-.247 
-.189 
-.183 

1.000 
.071 

-.339 
-.197 

COVARIANCE MATRIX TO BE ANALYZED 

Cl C2 

01 
02 
03 

1.000 
-.038 
.075 

1.000 
-.007 

CS 

1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

05 

BETA 

GAMMA 

CIO 

Cl 

04 

Cll 

02 

06 

012 

03 

CS 
04 
06 
07 
C8 
09 
010 
Cll 
C12 
013 
014 
CIS 

26 
28 
SO 
32 
34 
37 
40 
43 
45 
47 
49 
51 

0 
0 
0 
0 

35 
38 
41 
0 
0 
0 
0 
0 

27 
29 
31 
33 
36 
39 
42 
44 
46 
48 
50 
52 

07 

013 

08 

014 

09 

CS 
04 
C6 
07 
C8 
09 
010 
Cll 
012 
CIS 
014 
015 

0 
1 
2 
0 
6 
0 
0 
0 
0 
0 
0 
0 

0 
0 
3 
4 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
5 
7 
9 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
8 
0 

11 
0 

15 
0 
0 
0 

0 
0 
0 
0 
0 

10 
12 
0 
0 

18 
0 
0 

0 
0 
0 
0 
0 
0 

13 
14 
0 
0 
0 
0 

015 

C5 
04 
06 
07 
08 
09 
CIO 
Cll 
012 
CIS 
014 
CIS 

0 
0 
0 
0 
0 
0 
0 
0 

16 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

17 
19 
21 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

20 
0 

23 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22 
24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

25 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PSI 

r<^ 
-^ 

06 07 08 09 



53 54 55 56 57 58 

PSI 

CIO Cll 012 CIS 014 015 

59 60 61 62 63 64 

UNSPECIFIED T I T L E 

INITIAL ESTIMATES (TSLS) 

BETA 

0 5 
C4 
0 6 
07 
08 
09 

CIO 
0 1 1 
C12 
0 1 3 
C14 
CIS 

C5 

. 0 0 0 

. 1 8 8 
- . 1 4 1 

. 0 0 0 

. 4 2 6 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

0 4 

. 0 0 0 

. 0 0 0 

. 3 0 2 

. 6 6 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

0 6 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 1 1 3 

. 0 2 9 

. 4 7 1 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

07 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 5 9 

. 0 0 0 

. 7 6 8 

. 0 0 0 
- . 0 3 3 

. 0 0 0 

. 0 0 0 

. 0 0 0 

0 8 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 3 1 
- . 0 8 7 

. 0 0 0 

. 0 0 0 

. 7 2 1 

. 0 0 0 

. 0 0 0 

0 9 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 
- . 0 0 6 

. 9 0 6 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

BETA 

CIO 011 012 013 014 015 

05 
04 
06 • 
07 
C8 
09 

CIO 
C l l 
012 
CIS 
014 
0 1 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 8 4 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 7 1 

. 0 6 8 

. 6 1 2 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 9 5 

. 0 0 0 

. 8 3 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 1 8 

. 0 6 9 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 1 3 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

GAMMA 

Cl 02 C3 

05 
04 
06 
07 
08 
09 

010 
0 1 1 
C12 
0 1 3 
014 
CIS 

. 4 2 9 
- . 0 7 0 
- . 1 8 1 

. 0 1 6 

. 0 5 5 
- . 2 1 5 

. 1 2 9 
- . 0 2 9 

. 0 5 5 

. 0 8 4 
- . 0 5 2 
- . 0 4 1 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 
- . 3 8 5 
- . 3 6 0 
- . 4 0 2 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

- . 5 5 8 
- . 1 9 2 
- . 1 0 8 
- . 0 4 4 
- . 2 3 5 
- . 0 6 9 
- . 0 1 6 

. 0 9 1 
- . 0 2 6 
- . 1 3 9 
- . 1 3 5 
- . 0 3 3 

COVARIANCE MATRIX OF Y AND X 

C5 04 06 07 08 09 

05 
C4 
C6 
C7 
C8 
C9 

CL0^ 

1 . 0 0 0 
. 2 6 1 

- . 0 7 5 
. 1 9 5 
. 5 8 6 

_ n i ;q 

. 1 6 2 

1 . 0 0 0 
. 3 0 0 
. 7 1 1 
. 2 3 1 

T 7 1 
.52X 

1 . 0 0 0 
. 3 1 4 
. 0 3 1 

5 3 1 
. 2 0 2 

1 . 0 0 0 
. 2 1 0 
. 1 7 7 
. 7 4 9 

1 . 0 0 0 
1 7 4 

. 2 6 4 
1 0 5 0 

. 2 2 0 



011 
C12 
CIS 
014 
CIS 
01 
C2 
03 

-.lis 
.158 
.535 

-.009 
.169 
.387 

-.012 
-.526 

.128 

.439 

.257 

.123 

.394 
-.012 
.002 

-.296 

.476 

.184 

.070 

.324 

.177 
-.247 
.010 

-.137 

COVARIANCE MATRIX OF Y AND X 

CIO 011 012 

COVARIANCE MATRIX OF Y AND X 

01 C2 03 

01 
02 
03 

1.000 
-.038 
.075 

1.000 
-.007 

PSI 

05 C4 

1.000 

06 

•PSI 

.540 

CIO 

.893 

Cll 

.839 

012 

.137 

.615 

.252 

.124 

.539 
,023 
.002 
.255 

CIS 

CIO 
011 
C12 
013 
C14 
015 
Cl 
02 
03 

.955 

.182 

.805 

.310 

.132 

.692 

.109 
-.369 
-.157 

1.750 
.258 
.204 

1.098 
.257 

-.308 
-.324 
-.058 

.960 

.319 

.178 

.821 

.124 
-.337 
-.151 

.992 

.197 

.343 

.215 
-.338 
-.491 

07 

481 

CIS 

.109 

.248 

.835 

.134 

.273 
,209 
.391 
,472 

014 

1.281 
.194 

-.247 
-.201 
-.183 

08 

.464 

014 

.946 

.234 

.208 

.620 

.235 
,316 
,359 
,162 

015 

.968 

.071 

.304 
,197 

09 

586 

015 

.239 .890 .270 .259 .569 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

05 04 06 07 08 

.460 .107 .161 .519 .536 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

CIO 011 012 013 014 

.750 ,492 718 ,739 .556 

.257 

09 

,442 

015 

,735 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS 832 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

C5 04 06 07 CS 09 

05 
04 
06 
07 
C8 
09 
ClO 
^11 , 
ei« 

.000 

.188 
-.141 
.000 
.426 
.000 
.000 
nno 
.000 

.000 

.000 

.302 

.665 

.000 

.000 

.000 

.nnn 

.6^ 

.000 

.000 

.000 

.113 

.029 

.471 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.059 

.000 

.768 

.000 
-.033 

.000 

.000 

.000 

.000 

.000 

.031 
-.087 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.006 
.462 
.000 



CIS 
014 
015 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.721 

.000 

.000 

.000 

.000 

.000 

BETA 

010 Cll 012 013 014 015 

05 
04 
06 
07 
08 
C9 
CIO 
Cll 
012 
CIS 
014 
015 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.845 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.068 

.612 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.095 

.000 

.830 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.018 

.069 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.013 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

GAMMA 

01 C2 C3 

C5 
04 
06 
07 
08 
09 
CIO 
Cll 
012 
013 
014 
CIS 

.429 
-.070 
-.181 
.016 
.055 

-.215 
.129 

-.164 
.055 
.084 

-.052 
-.041 

.000 

.000 

.000 

.000 
-.385 
-.360 
-.402 
.000 
.000 
.000 
.000 
.000 

-.558 
-.192 
-.108 
-.044 
-.235 
-.069 
-.016 
.029 

-.026 
-.139 
-.135 
-.033 

COVARIANCE MATRIX OF Y AND X 

C5 C4 06 07 08 09 

05 
04 
06 
07 
08 
09 
CIO 
011 
012 
CIS 
014 
CIS 
Cl 
02 
03 

1.000 
.261 

-.075 
.195 
.586 

-.059 
.162 

-.107 
.158 
.536 

-.005 
.170 
.387 

-.012 
-.526 

1.000 
.300 
.711 
.231 
.171 
.528 
.072 
.435 
.253 
.089 
.390 

-.012 
.002 

-.296 

1.000 
.314 
.031 
.531 
.202 
.282 
.170 
.056 
.205 
.163 

-.247 
.010 

-.137 

1.000 
.210 
.177 
.749 
.078 
.611 
.248 
.087 
.535 

-.023 
.002 

-.255 

1.000 
.174 
.264 
.032 
.242 
.829 
.087 
.267 
.209 

-.391 
-.472 

1.050 
.220 
.532 
.205 
.177 
.367 
.205 

-.316 
-.359 
-.162 

COVARIANCE MATRIX OF Y AND X 

010 011 012 CIS 014 CIS 

CIO 
Cll 
012 
C13 
014 
CIS 
01 
C2 
03 

.955 

.079 

.798 

.303 

.069 

.685 

.109 
-.369 
-.157 

1 

-
-
-

.011 

.121 

.086 

.643 

.129 

.308 

.160 

.058 

.944 

.304 

.093 

.806 

.124 
-.325 
-.151 

.979 

.125 

.329 

.215 
-.326 
-.491 

1.002 
.115 

-.247 
-.100 
-.183 

.954 

.071 
-.292 
-.197 

COVARIANCE MATRIX OF Y AND X 

JLL -P2 03 



Cl 1.000 
C2 -.038 
CS .075 

PSI 

PSI 

C5 

,540 

010 

1.000 
-.007 

C4 

.893 

Oil 

1.000 

06 

839 

C12 

07 

.481 

CIS 

08 

,464 

014 

09 

586 

015 

.239 .716 .270 .259 .569 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

05 04 06 07 08 

.460 .107 .161 .519 .536 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

CIO Cll 012 013 014 

,750 .292 .713 ,735 432 

.257 

09 

442 

015 

.731 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS ,835 

CHI-SQUARE WITH 50 DEGREES OF FREEDOM = 49.91 (P 477) 

GOODNESS OF FIT INDEX = .957 
ADJUSTED GOODNESS OF FIT INDEX = .8 97 

ROOT MEAN SQUARE RESIDUAL = .057 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = - . 1 1 1 

MEDIAN FITTED RESIDUAL = . 000 
LARGEST FITTED RESIDUAL = .217 

STEMLEAF PLOT 
-10 

- 2 
- 0 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 
20 

14 
9110 
931 
5330771 
87633 
71SS5S2000000000000000000000000000000000000000000 
11991334 
1567925779 
55566771122366 
0567877 
09 
55 
415 
2 
6 
7 
7 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = - 1 . 5 9 9 

MEDIAN STANDARDIZED RESIDUAL = . 000 
LARGEST STANDARDIZED RESIDUAL = 3 . 0 4 8 



-1610 
-14190 
-121930 
-1016108 
- 8175522 
- 6164263 
- 4130 
- 2159 2159 

OI499610000000000000000000000000000000000000000C 
0112679 
21259 
412267 
61538 
8100779025 

1014480355678 
1210059 
1412146 
1610 

1818 
2010 
22102 
24 I 5 
2614 
281 
30115 

LARGEST POSITIVE STANDARDIZED RESIDUALS 

RESIDUAL FOR O i l AND 07 = 2 . 6 3 9 

RESIDUAL FOR 0 1 1 AND CIO = 3 . 0 4 8 

RESIDUAL FOR 012 AND 011 = 3 . 0 1 3 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

05 04 06 07 CS 09 

05 
04 
06 
07 
08 
09 
CIO 
Cll 
012 
CIS 
014 
CIS 

.000 

.108 

.105 

.000 

.078 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.081 

.063 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.063 

.062 

.067 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.062 

.000 

.043 

.000 

.070 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.085 

.055 

.000 

.000 

.051 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.047 

.073 

.000 

.000 

.000 

.000 

BETA 

010 C l l 012 013 014 CIS 

05 
04 
06 
C7 
08 
C9 
CIO 
Cll 
C12 
CIS 
C14 
CIS 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.046 

.045 

.067 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.046 

.000 

.046 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.078 

.054 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.045 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



GAMMA 

01 02 CS 

05 
04 
06 
07 
08 
C9 
CIO 
Cll 
012 
CIS 
C14 

.062 

.092 

.089 

.060 

.067 

.069 

.046 

.074 

.047 

.047 

.070 

.000 

.000 

.000 

.000 

.057 

.072 

.049 

.000 

.000 

.000 

.000 

.062 

.099 

.098 

.061 

.073 

.077 

.050 

.072 

.045 

.049 

.075 

CIS 

PSI 

PSI 

.046 

05 

.064 

010 

.000 

C4 

.106 

Oil 

.050 

C6 

.099 

012 

07 

.057 

013 

08 

.055 

014 

09 

.069 

CIS 

.028 .085 .032 .031 .067 .030 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

05 04 C6 07 08 C9 

C5 
C4 
06 
07 
08 
09 
010 
Cll 
012 
013 
014 
CIS 

.000 
1.745 

-1.SS5 
.000 

5.452 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

3 
10 

.000 

.000 

.731 

.500 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
1.796 
.469 

7.081 
.000 
.000 
.000 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.958 

.000 
17.815 

.000 
-.467 
.000 
.000 
.000 

-1 

14 

.000 

.000 

.000 

.000 

.000 

.370 

.593 

.000 

.000 

.098 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.132 
6.298 
.000 
.000 
.000 
.000 

BETA 

010 011 012 013 014 015 

05 
04 
06 
C7 
08 
09 
010 
Cll 
012 
CIS 
014 
CIS 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
11.868 

.000 

.000 

.000 

1 
1 
9 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.554 

.503 

.137 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
2.058 
.000 

17.968 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.226 
1.297 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.288 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

GAMMA 

Cl C2 CS 

C5 
Jg^ 

6.961 
-.763 

.000 

.OXo 
-9.062 
-1.926 



06 
07 
08 
09 
CIO 
Cll 
012 
CIS 
014 

-2.032 
.266 
.822 

-3.105 
2.827 
-2.210 
1.166 
1.774 
-.741 

-6 
-4 
-8 

.000 

.000 

.764 

.999 

.201 

.000 

.000 

.000 

.000 

-1.104 
-.720 
-3.233 
-.901 
-.331 
.410 

-.576 
-2.808 
-1.809 

015 

PSI 

PSI 

- . 8 8 3 

CS 

8 . 4 5 6 

CIO 

. 000 

04 

8 . 4 5 6 

011 

- . 6 5 3 

C6 

8 . 4 5 6 

012 

07 

8 . 4 5 6 

013 

8 . 4 5 6 8 . 4 5 6 8 . 4 5 6 8 . 4 5 6 

08 

8 . 4 5 6 

C14 

8 . 4 5 6 

09 

8 . 4 5 6 

015 

8 . 4 5 6 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

Cl 02 03 

CS 
04 
06 
C7 
C8 
C9 
CIO 
Oil 
012 
CIS 
014 
015 

.429 

.011 
-.238 
-.004 
.231 

-.320 
.108 

-.312 
.123 
.241 

-.239 
.075 

.000 

.000 

.000 

.000 
-.385 
-.372 
-.366 
-.172 
-.321 
-.320 
-.111 
-.290 

-.558 
-.296 
-.119 
-.254 
-.492 
-.141 
-.168 
-.036 
-.162 
-.511 
-.166 
-.205 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl 02 CS 

05 
04 
06 
07 
08 
09 
010 
011 
C12 
013 
014 
CIS 

.062 

.080 

.081 

.081 

.063 

.075 

.074 

.079 

.075 

.063 

.080 

.076 

.000 

.000 

.000 

.000 

.057 

.064 

.041 

.040 

.044 

.047 

.036 

.042 

.062 

.080 

.081 

.081 

.063 

.075 

.074 

.079 

.075 

.063 

.080 

.076 

INDIRECT EFFECTS OF X ON Y 

Cl 02 03 

CS 
04 
06 
C7 
C8 
C9 
CIO 
c>r"' 

.000 

.081 
-.057 
-.020 
.176 

-.105 
-.021 
-.148 

.000 

.000 

.000 

.000 

.000 
-.012 
.036 

-.t\2 

.000 
-.105 
-.011 
-.210 
-.257 
-.072 
-.152 
-.065 



C12 
CIS 
014 

.069 

.157 
-.187 

-.321 
-.320 
-.111 

-.136 
-.373 
-.031 

015 .116 -.290 -.172 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

Cl 02 03 

05 
04 
06 
07 
08 
09 
010 
Cll 
012 
013 
014 
015 

.000 

.048 

.051 

.059 

.045 

.046 

.065 

.042 

.063 
..051 
.057 
.066 

.000 

.000 

.000 

.000 

.000 

.033 

.027 

.040 

.044 

.047 

.036 

.042 

.000 

.061 

.065 

.059 

.053 

.057 

.068 

.036 

.062 

.053 

.062 

.069 

TOTAL EFFECTS OF Y ON Y 

05 04 06 07 

TOTAL EFFECTS OF Y ON Y 

CIO Cll 012 013 

08 

014 

09 

C5 
04 
06 
07 
08 
09 
010 
Cll 
012-
CIS 
014 
CIS 

.000 

.188 
-.084 
.115 
.430 

-.026 
.051 

-.012 
.039 
.313 

-.002 
.054 

.000 

.000 

.302 

.699 

.050 

.144 

.531 

.067 

.431 

.082 

.042 

.364 

.000 

.000 

.000 

.113 

.036 

.473 

.081 

.218 

.080 

.048 

.134 

.072 

.000 

.000 

.000 

.000 

.059 

.002 

.763 

.001 

.612 

.101 

.002 

.515 

.000 

.000 

.000 

.000 

.000 

.031 
-.087 
.015 

-.073 
.716 
.021 

-.010 

.000 

.000 

.000 

.000 

.000 

.000 
-.006 
.462 
.028 
.034 
.283 
.029 

015 

CS 
04 
06 
C7 
08 
09 
CIO 
011 
012 
013 
014 
015 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.845 

.080 

.001 

.707 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.075 

.613 

.072 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.095 

.002 

.837 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.018 

.070 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.013 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

05 04 06 C7 

,741 

08 09 

05 
04 
06 
C7 
08 
C9 
CIO 
Cll 
C12 
CIS 

j^r-. 

CL4 

.000 

.108 

.109 

.077 

.078 

.064 

.064 

.029 

.053 

.061 

.031 

.000 

.000 

.081 

.061 

.042 

.043 

.055 

.023 

.055 

.036 

.02^ 

.000 

.000 

.000 

.063 

.061 

.067 

.053 

.046 

.044 

.045 

.032 

.000 

.000 

.000 

.000 

.062 

.005 

.043 

.003 

.058 

.053 

.noR 

.000 

.000 

.000 

.000 

.000 

.085 

.055 

.039 

.047 

.052 

.061 

.000 

.000 

.000 

.000 

.000 

.000 

.047 

.073 

.045 

.022 

.054 



015 .047 .050 .038 056 ,055 040 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

CIO Cll 012 

INDIRECT EFFECTS OF Y ON Y 

OS 04 06 

CIS 

07 

014 

08 

CIS 

05 
04 
06 
07 
CS 
09 
010 
Cll 
012 
CIS 
014 
CIS 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.071 

.039 

.006 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.046 

.045 

.066 

.047 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.046 

.007 

.045 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.078 

.054 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.045 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

09 

05 
04 
06 
07 
08 
09 
CIO 
Cll 
C12 
CIS 
C14 
CIS 

.000 

.000 

.057 

.115 

.004 
-.026 
.051 

-.012 
.039 
.313 

-.002 
.054 

.000 

.000 

.000 

.034 

.050 

.144 

.531 

.067 

.431 

.082 

.042 

.364 

.000 

.000 

.000 

.000 

.007 

.001 

.081 

.218 

.080 

.048 

.134 

.072 

.000 

.000 

.000 

.000 

.000 

.002 
-.005 
.001 
.645 
.101 
.002 
.515 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.015 
-.073 
-.006 
.021 

-.010 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.028 

.034 

.283 

.029 

INDIRECT EFFECTS OF Y ON Y 

CIO Cll 012 013 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

05 04 06 07 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

CIO Cll 012 CIS 

C5 .000 

"CM-
.000 .000 

.000 
.000 
.000 

014 

08 

C14 

000 
000 

015 

05 
04 
06 
07 
08 
09 
CIO 
Cll 
C12 
CIS 
014 
CIS 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.080 

.001 

.707 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.007 

.001 

.072 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.002 

.007 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

09 

CS 
04 
06 
07 
08 
09 
CIO 
Cll 
012 
CIS 
014 
CIS 

.000 

.000 

.036 

.077 

.012 

.064 

.064 

.029 

.053 

.061 

.031 

.047 

.000 

.000 

.000 

.021 

.042 

.043 

.055 

.023 

.055 

.036 

.016 

.050 

.000 

.000 

.000 

.000 

.008 

.004 

.053 

.046 

.044 

.045 

.032 

.038 

.000 

.000 

.000 

.000 

.000 

.005 

.006 

.003 

.065 

.053 

.008 

.056 

.000 

.000 

.000 

.000 

.000 

.000 

.002 

.039 

.047 

.006 

.061 

.055 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.045 

.022 

.054 

.040 

CIS 

000 
,000 



06 
C7 
08 
C9 
CIO 
Cll 
C12 
013 
C14 
015 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.039 

.006 

.071 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.005 

.006 

.047 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.007 

.006 

.000 

.000 

.000 

.000 

.000 

.000 
,000 
,000 
,000 
.001 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

THE PROBLEM USED 81208 BYTES (= 16.4% OF AVAILABLE WORKSPACE) 

TIME USED : 47.7 SECONDS 



Appendix? 19 Raw data for main study 2 

SUBJ AGE SEX TRT PI PCI IMI P2 PC2 IM2 P3 PCS IMS 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

. 10 
10 
10 
10 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 • 
1 
1 
1 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 

43 
45 
52 
50 
60 
57 
52 
50 
79 
39 
46 
47 
50 
58 
46 
50 
49 
60 
46 
52 
47 
59 
53 
51 
44 
56 
52 
46 
45 
39 
80 
49 
54 
56 
64 
49 
52 
46 
53 
46 
59 
67 
49 
50 
51 
42 
57 
46 
54 
55 
68 
43 
46 
70 
64 
59 
47 
68 
72 
60 
64 
51 
60 
63 
74 
43 
59 

4 
4 
5 
4 
7 
4 
4 
3 
4 
5 
6 
4 
5 
7 
4 
3 
6 
5 
5 
4 
4 
5 
5 
4 
4 
7 
3 
4 
4 
4 
7 
5 
4 
6 
5 
5 
5 
4 
5 
3 
4 
5 
3 
4 
4 
5 
4 
3 
4 
2 
3 
5 
4 
5 
7 
5 
6 
7 
7 
5 
7 
5 
3 
5 
6 
3 
6 

50 
63 
55 
57 
52 
52 
59 
43 
68 
44 
46 
43 
49 
51 
54 
70 
65 
64 
56 
60 
55 
61 
54 
57 
61 
56 
49 
54 
56 
54 
46 
60 
49 
57 
56 
54 
63 
60 
49 
49 
60 
65 
52 
54 
60 
49 
53 
47 
52 
60 
57 
48 
46 
62 
60 
49 
62 
54 
49 
57 
63 
52 
54 
60 
71 
44 
51 

47 5 64 
61 7 67 
54 4 56 
52 6 62 
74 7 57 
60 5 50 
55 5 64 
50 4 48 
84 6 70 
43 4 46 
49 7 49 
45 6 48 
56 5 49 
70 7 57 
50 5 57 
54 4 72 
52 7 68 
71 5 67 
49 6 60 
56 5 69 
48 4 56 
62 4 60 
54 6 56 
52 5 59 
46 5 62 
55 7 55 
53 4 52 
47 4 55 
48 4 57 
41 5 54 
81 7 49 
50 5 60 
56 5 50 
56 6 48 
62 6 55 
54 5 56 
53 6 64 
49 4 61 
54 6 50 
50 4 51 
54 5 62 
71 5 67 
57 6 54 
54 4 56 
51 5 61 
46 6 52 
65 5 51 
47 4 49 
59 5 55 
61 4 63 
73 5 59 
46 5 49 
50 5 49 
73 6 61 
69 7 73 
60 6 51 
54 6 64 
73 7 56 
79 7 61 
62 5 58 
65 7 64 
53 6 55 
61 3 54 
67 5 61 
72 6 69 
45 4 46 
61 6 51 

48 6 66 
64 7 67 
56 5 60 
54 6 63 
76 7 60 
68 5 54 
56 5 62 
54 5 51 
85 7 73 
45 4 46 
53 7 47 
49 5 50 
57 5 52 
82 7 59 
52 6 60 
56 5 74 
53 7 69 
74 6 69 
50 7 62 
59 6 74 
48 5 57 
65 4 59 
57 6 57 
56 6 60 
48 5 63 
57 7 57 
55 4 51 
49 4 55 
48 5 59 
42 5 56 
88 7 49 
54 5 61 
52 5 52 
62 6 49 
64 7 56 
56 7 57 
55 7 65 
51 5 62 
57 6 51 
50 5 52 
56 6 63 
73 6 70 
61 7 56 
57 5 58 
54 6 63 
50 7 50 
69 6 53 
51 4 51 
60 6 56 
63 5 65 
77 6 62 
49 6 50 
52 5 49 
76 7 62 
71 7 75 
68 6 52 
56 7 66 
77 7 58 
81 7 61 
65 5 58 
68 7 62 
57 6 57 
62 4 56 
69 5 62 
75 6 69 
46 6 47 
63 7 52 



SUBJ AGE SEX TRT P i PCl IMI P2 PC2 IM2 ?3 PCS IMS 

2 0 5 8 
2 0 5 9 
2 0 7 0 
2 0 7 1 
2 0 7 2 
2 0 7 3 
2 0 7 4 
2 0 7 5 
2 0 7 6 
2 0 7 7 
2 0 7 8 
2 0 7 9 
2 0 8 0 
2 0 8 1 
2 0 8 2 
2 0 8 3 
2 0 8 4 
2 0 8 5 
2 0 8 6 
2 0 8 7 
2 0 8 8 
2 0 8 9 
2 0 9 0 
2 0 9 1 
2 0 9 2 
2 0 9 3 
2 0 9 4 
2 0 9 5 
2 0 9 6 
2 0 9 7 
2 0 9 8 
2 0 9 9 
2 1 0 0 
2 1 0 1 
2 1 0 2 
2 1 0 3 
2 1 0 4 
2 1 0 5 
2 1 0 6 
2 1 0 7 
2 1 0 8 
2 1 0 9 
2 1 1 0 
2 1 1 1 
2 1 1 2 
2 1 1 3 
2114 
2 1 1 5 
2 1 1 6 
2 1 1 7 
2118 
2119 
2 1 2 0 
2 1 2 1 
2122 
2 1 2 3 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2 1 3 1 
2132 
2133 
2134 

10 
10 
1 0 
10 
10 
10 
10 
10 
10 
1 0 
10 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
1 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

T_ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
i_ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

57 
54 
5 3 
6 2 
49 
57 
5 1 
42 
5 0 
4 7 
4 5 
4 9 
4 3 
56 
4 9 
4 7 
4 1 
5 0 
45 
76 
4 2 
4 2 
3 5 
4 6 
5 0 
6 0 
5 1 
4 8 
5 0 
4 3 
3 6 
4 1 
7 8 
4 5 
6 2 
4 0 
4 8 
4 8 
5 7 
4 0 
4 6 
3 9 
4 1 
5 2 
4 7 
5 1 
7 0 
5 5 
4 0 
3 6 
4 3 
47 
5 2 
5 3 
4 5 
4 3 
42 
7 0 
5 1 
56 
42 
43 
57 
5 0 
48 
43 
6 1 

4 
5 
5 
4 
3 
7 
4 
3 
5 
5 
4 
4 
4 
5 
4 
4 
4 
7 
4 
7 
5 
4 
3 
4 
5 
6 
5 
4 
5 
3 
4 
4 
7 
4 
5 
2 

• 4 

4 
5 
2 
4 
3 
4 
5 
4 

5 
7 
r 
O 
4 

1 
5 
4 
4 

7 
4 

4 
5 
7 
4 
5 
5 
4 
6 
4 
2 
2 
4 

56 
5 2 
54 
6 0 
4 3 
54 
57 
43 
52 
6 1 
5 1 
5 3 
5 5 
5 1 
5 0 
6 9 
5 7 
4 6 
4 4 
5 5 
4 4 
4 6 
54 
5 5 
6 7 
6 5 
5 7 
6 1 
54 
6 5 
5 9 
5 8 
6 1 
5 8 
5 6 
5 2 
5 4 . 
6 9 
5 6 
5 3 
4 8 
4 2 
4 6 
4 5 
4 4 
5 8 
6 3 
5 1 
5 1 
5 4 
5 3 
4 5 
5 5 
5 2 
5 1 
4 5 
56 
5 0 
4 5 
4 2 
5 0 
56 
54 
46 
56 
54 
5 1 

59 
50 
67 
6 1 
5 1 
5 5 
5 1 
4 3 
4 8 
4 9 
4 5 
52 
4 6 
59 
5 5 
4 8 
4 4 
6 3 
4 6 
82 
5 0 
4 7 
4 5 
4 5 
54 
6 2 
5 5 
4 9 
5 2 
4 8 
4 2 
4 2 
7 9 
4 8 
6 1 
4 1 
4 9 
4 9 
6 0 
4 3 
4 7 
4 2 
4 5 
5 1 
4 8 
5 3 
7 4 
5 2 
4 1 
4 0 
4 4 
5 0 
5 5 
5 3 
4 8 
4 6 
4 8 
7 3 
5 1 
5 2 
4 5 
4 7 
56 
54 
4 9 
4 5 
6 4 

5 
5 
5 
5 
5 
7 
4 
5 
5 
5 
4 
5 
5 
6 
6 
5 
4 
7 
5 
7 
6 
5 
4 
5 
5 
7 
5 
5 
5 
4 
5 
4 
7 
5 
6 
3 
4 
5 
5 
3 
4 
4 
5 
5 
5 
5 
7 
r 
O 
4 
2 
5 
4 
5 
7 
5 
5 
6 
7 
5 
5 
5 
5 
7 
4 
3 
3 
5 

56 
55 
54 
5 1 
4 8 
5 5 
58 
4 9 
54 
62 
5 0 
59 
56 
55 
52 
7 3 
5 5 
48 
46 
57 
4 8 
4 7 
5 6 
5 7 
69 
6 7 
5 7 
5 5 
5 5 
59 
5 1 
5 8 
6 3 
5 9 
5 0 
6 2 
66 
7 1 
5 9 
5 3 
4 9 
4 2 
4 7 
4 0 
4 7 
5 9 
5 8 
50 
5 3 
54 
55 
4 9 
58 
64 
62 
47 
5 5 
52 
49 
46 
52 
57 
56 
48 
59 
5 5 
5 3 

60 
64 
69 
6 5 
50 
55 
.54 
4 5 
49 
5 1 
48 
55 
47 
64 
56 
52 
46 
60 
49 
8 5 
56 
5 1 
4 5 
4 9 
5 7 
6 3 
57 
5 0 
54 
56 
4 2 
4 1 
8 0 
4 6 
60 
4 2 
4 7 
4 9 
60 
4 2 
48 
4 8 
4 6 
54 
4 9 
52 
76 
5 1 
42 
4 5 
4 5 
5 3 
58 
5 5 
49 
49 
50 
7 5 
5 1 
53 
46 
48 
57 
55 
49 
4 9 
66 

5 
5 
5 
6 
5 
7 
4 
5 
5 
5 
5 
5 
5 
7 
7 
5 
5 
7 
6 
7 
5 
6 
5 
5 
6 
7 
7 
6 
5 
5 
7 
4 
7 
5 
6 
4 
4 
5 
4 
4 
4 
5 
5 
5 
6 
5 
7 
5 
4 
3 
5 
5 
6 
7 
5 
5 
7 
7 
6 
6 
5 
5 
7 
6 
5 
4 
6 

56 
56 
54 
52 
49 
5 5 
59 
52 
54 
5 1 
5 1 
52 
57 
56 
55 
74 
56 
4 9 
4 7 
58 
4 9 
4 8 
56 
58 
7 4 
7 1 
5 9 
66 
57 
72 
5 3 
5 7 
62 
6 0 
52 
6 3 
6 5 
7 3 
52 
54 
5 0 
4 3 
4 8 
4 2 
4 8 
6 1 
66 
4 8 
5 3 
52 
58 
5 0 
5 8 
6 4 
6 3 
4 8 
5 5 
52 
49 
46 
5 3 
58 
57 
49 
6 0 
59 
54 



SUBJ AGE SEX TRT ?l OQI IMI ?2 PC2 IM2 PS PCS IMS 

213 5 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

I 
i_ 

1 
1 

T_ 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

62 
65 
53 
44 
42 
42 
44 
54 
57 
72 
51 
45 
42 
57 
42 
42 
49 
42 
49 
69 
78 
45 
44 
47 
40 

3 
5 
4 
3 
3 
4 
5 
7 
4 
7 
5 
4 
3 
5 
4 
2 
4 
5 
4 
6 
6 
5 
4 
4 
4 

56 
53 
53 
47 
44 
44 
45 
52 
55 
50 
54 
44 
54 
52 
46 
47 
45 
47 
48 
64 
70 
45 
46 
47 
44 

67 
68 
54 
46 
45 
43 
45 
56 
54 
75 
52 
43 
44 
54 
43 
44 
51 
45 
47 
73 
80 
46 
45 
49 
42 

5 
5 
4 
3 
5 
^ 
5 
7 
4 
5 
D 

5 
4 
5 
5 
3 
4 
5 
4 
6 
7 
5 
4 
4 
4 

57 
52 
5 5 
49 
44 
42 
47 
52 
55 
51 
54 
45 
52 
53 
47 
48 
45 
48 
45 
66 
72 
46 
44 
49 
50 

69 
71 
55 
48 
45 
44 
4 6 
55 
50 
75 
51 
45 
46 
52 
45 
42 
58 
45 
45 
71 
82 
41 
48 
50 
44 

5 
5 
5 
4 
5 
^ 
4 
7 
5 
5 
6 
5 
d 

6 
4 
3 
2 
5 
4 
5 
7 
5 
3 
4 
4 

59 
53 
53 
50 
42 
4 1 
43 
51 
53 
50 
52 
44 
53 
45 
45 
49 
47 
48 
48 
56 
75 
45 
49 
46 
53 



^sults of MANOVA for main study 2 

The default error term in MANOVA has been changed from WITHIN CELLS to 
WITHIN+RESIDUAL. Note that these are the same for all full factorial 
designs. 

>Warning # 12190 
>There are one or more completely empty categories for one or more factors 
>specified on the MANOVA command. To run the analysis in this release, 
>please recode the values of affected factors to sequential integer values 
>and rerun. 

MISSING CATEGORIES 

VARIABLE 

Cl 

VALUE 

10 

The default er-ror term in MANOVA has been changed from WITHIN CELLS to 
WITHIN+RESIDUAL. Note that these are the same for all full factorial 
designs. 

* * * * * * A n a l y s i s o f V a r i a n c e * * * 

159 cases accepted. 
0 cases rejected because of out-of-range factor values. 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * * * * A n a l y s i s o f V a r i a n c e - - d e s i g n i * * 

EFFECT . . C l BY C2 BY C3 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 3 1 / 2 , N = 70 1/2) 

* * * * 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F 

P i l l a i s . 0 1 5 5 5 
H o t e l l i n g s . 0 1 5 8 0 
Willcs . 9 8 4 4 5 
Roys . 0 1 5 5 5 
N o t e . . F s t a t i s t i c s a r e e x a c t 

2 5 1 0 3 
2 5 1 0 3 
2 5 1 0 3 

9 . 0 0 
9 . 0 0 
9 . 0 0 

1 4 3 . 0 0 
1 4 3 . 0 0 
1 4 3 . 0 0 

. 9 8 6 

. 9 8 6 

. 9 8 6 

EFFECT . . C l BY C2 BY C3 ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F . 

V a r i a b l e 

C4 
CS 
C6 
C7 
ca 
C9 
CIO 
Cll 
C12 

H y p o t h . SS 

. 5 8 8 9 0 

. 6 5 0 4 3 
4 . 2 4 6 6 9 
1 . 6 3 8 2 0 

. 4 9 7 3 2 
1 1 . 8 8 6 5 0 

3 . 6 0 8 6 7 
. 9 9 7 9 7 

1 9 . 8 7 8 3 1 

E r r o r SS 

1 3 7 3 2 . 4 5 5 0 
2 4 4 . 2 2 7 9 4 

6 8 2 5 . 1 4 3 3 6 
1 4 4 6 0 . 2 2 6 7 

1 7 7 . 1 0 5 0 1 
7342 . 6 7 7 8 2 
1 5 6 4 5 . 4 6 7 4 

1 5 4 . 6 9 5 9 9 
7 6 5 8 . 9 4 0 7 3 

H y p o t h . MS 

. 5 8 8 9 0 

. 6 5 0 4 3 
4 . 2 4 6 6 9 
1 . 6 3 8 2 0 

. 4 9 7 3 2 
1 1 . 8 8 6 5 0 

3 . 6 0 8 6 7 
. 9 9 7 9 7 

1 9 . 8 7 8 3 1 

E r r o r MS 

9 0 . 9 4 3 4 1 
1 . 6 1 7 4 0 

4 5 . 1 9 9 6 2 
9 5 . 7 6 3 0 9 

1 . 1 7 2 8 8 
4 8 . 6 2 7 0 1 

1 0 3 . 6 1 2 3 7 
1 . 0 2 4 4 8 

5 0 . 7 2 1 4 6 

, 0 0 6 4 8 
. 4 0 2 1 4 
, 0 9 3 9 5 
. 0 1 7 1 1 
. 4 2 4 0 2 
. 2 4 4 4 4 
. 0 3 4 8 3 
. 9 7 4 1 3 
. 3 9 1 9 1 

S i g . o f F 

. 9 3 6 

. 5 2 7 

. 7 6 0 

. 8 9 6 

. 5 1 6 

. 6 2 2 

. 8 5 2 

. 3 2 5 

. 5 3 2 

* * * * A n a l y s i s o f V a r i a n c e - - d e s i g n * * * * * * 

EFFECT . . C2 BY CS 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = l , M = 3 1 / 2 , N = 70 1 /2) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 

V a l u e 

. 0 9 2 7 5 

. 1 0 2 2 3 

. 9 0 7 2 5 

E x a c t F H y p o t h . 

1 . 6 2 4 3 8 9 
1 . 6 2 4 3 8 9 
1 . 6 2 4 3 8 9 

DF 

00 
uO 

. 0 0 

E r r o r 

143 
143 
143 

DF 

00 
. 0 0 
. 0 0 

S i g . o f F 

. 1 1 4 

. 1 1 4 

. 1 1 4 



Roys . 0 9 2 7 5 
N o t e . . F s t a t i s t i c s a r e e x a c t . 

EFFECT . . C2 BY C3 ( C o n c . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F . 

V a r i a b l e H y p o t h . SS E r r o r SS H y p o t h . MS E r r o r MS 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 

10 

2 8 1 1 7 
1 7 0 1 0 
3 9 9 7 9 
3 1 6 6 3 

. 1 7 8 5 0 
1 . 0 1 0 2 3 

. 2 3 2 0 6 
2 . 1 4 2 5 0 

. 2 1 3 2 4 

1 3 7 3 2 . 4 5 5 0 
2 4 4 . 2 2 7 9 4 

5 8 2 5 . 1 4 3 3 6 
1 4 4 6 0 . 2 2 6 7 

1 7 7 . 1 0 5 0 1 
7 3 4 2 . 6 7 7 8 2 
1 5 6 4 5 . 4 5 7 4 

1 5 4 . 5 9 5 9 9 
7 6 5 8 . 9 4 0 7 3 

3 . 2 8 1 1 7 
. 1 7 0 1 0 

8 . 3 9 9 7 9 
1 0 . 3 1 6 6 3 

.17850 
1.01023 
.23206 

2.14250 
.21324 

90.94341 
1.61740 

45.19962 
95.75309 
1.17288 

48.62701 
103 .61237 
1.02448 

50.72146 

.03508 

.10517 

.18584 

.10773 

.15219 

.02078 

.00224 
2 .09131 
.00420 

S i g . o f F 

. 8 5 0 

. 746 

. 5 6 7 

. 7 4 3 

. 6 9 7 

. 886 

. 9 6 2 

. 1 5 0 

. 9 4 8 

* * * * * * A n a l y s i s o f V a r i a n c e 

EFFECT . . C l BY CS 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S 

d e s i g n i * * * * 

1 , M = 3 1 / 2 , N = 70 1/2) 

Test Name 

Pillais 
Hotellings 
Wilks 
Roys 

Value 

.03789 

.03938 

.96211 

.03789 
Note.. F statistics are 

Exact F 

.62578 

.62578 

.62578 

exact. 

Hypoth. 

9 
9 
9 

DF 

00 
.00 
.00 

Error 

143 
143 
143 

DF 

00 
00 
00 

Sig. of F 

.774 

.774 

.774 

EFFECT . . C l BY CS ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F . 

V a r i a b l e 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
C l l 
C12 

oth. SS 

4.14237 
1.63618 
.32240 
.89917 

1.38734 
5.71144 
1.94279 
.00083 

4.51694 

Error SS 

13732.4550 
244.22794 
6825.14336 
14460.2267 
177.10501 

7342.67782 
15645.4674 
154.69599 

7658 .94073 

Hypoth. MS 

4.14237 
1.63618 
.32240 
.89917 

1.38734 
5.71144 
1.94279 
.00083 

4 .51694 

Error MS 

90.94341 
1.61740 

45.19962 
95.76309 
1.17288 

48.62701 
103.61237 
1.02448 

50.72146 

F Si 

.04555 
1.01161 
.00713 
.00939 

1.18285 
.11745 
.01875 
.00081 
.08905 

g. of F 

.831 

.316 

.933 

.923 

.279 

.732 

.891 

.977 

.756 

* * * * * * A n a l y s i s o f V a r i a n c e d e s i g n 1 * * * * * * 

EFFECT . . C l BY C2 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 3 1 / 2 , N = 70 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F 

P i l l a i s . 0 4 8 4 6 
H o t e l l i n g s . 0 5 0 9 3 
Wilks . 9 5 1 5 4 
Roys . 0 4 8 4 6 
No te . . F s t a t i s t i c s a r e e x a c t . 

.80915 

.80915 

.80915 

9.00 
9.00 
9.00 

143.00 
143.00 
143.00 

.609 

.609 

.609 

EFFECT . . C l BY C2 ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D, F. 

Variable Hypoth. SS Error SS Hypoth. MS Error MS 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
CU 

35.99555 13732.4550 35.99556 90.94341 
.08782 244.22794 .08782 1.61740 

110.10896 6825.14336 110.10896 45.19962 
45.93444 14460.2267 45.93444 95.76309 

.05409 177.10501 .05409 1.17288 
129.27822 7342.67782 129.27822 48.62701 
71.96923 15645.4674 71.96923 103.61237 

94889 154.69599 94889 1.02448 

.39580 

.05429 
2.43606 
.47967 
.04612 

2.65857 
.69460 
.92622 

Sig. of F 

.530 

.816 

.121 

.490 

.830 

.105 

.406 

.337 



C12 1 8 1 . 4 0 6 2 7 7 6 5 8 . 9 4 0 7 3 1 8 1 . 4 0 6 2 7 5 0 . 7 2 1 4 6 3 . 5 7 6 5 2 . 0 6 1 

« * * * * * A n a l y s i s o f V a r i a n c e - - d e s i g n i * * * * * * 

EFFECT . . C3 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 3 1 / 2 , N = 70 1/2) 

V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note.. F statistics are exact 

46325 13.71301 
86306 13.71301 
53675 13.71301 
,46325 

9.00 
9.00 
9.00 

143.00 
143 .00 
143.00 

.000 

.000 

.000 

EFFECT . . CS ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F, 

Variable Hypoth. SS 

C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 

.29541 

.36904 
3.04731 

229.91775 
4.43424 

188.27742 
515.78484 
19.71843 

431.68758 

Error SS 

13732.4550 
244.22794 

6825.14336 
14460.2257 
177.10501 

7342.67782 
15645.4674 
154.69599 

7658.94073 

Hypoth. MS 

.29541 

.36904 
3.04731 

229.91775 
4.43424 

188 .27742 
515.78484 
19.71843 

431.68758 

Error MS 

90 
1 

45 
95 
1 

48 
103 

1 
50 

94341 
61740 
19962 
76309 
17288 
62701 
61237 
02448 
72146 

2 
3 
3 
4 

19 
8 

F 

.00325 

.22817 

.06742 

.40090 

.78064 

.87187 

.97802 

.24732 

.51095 

S i g . o f F 

. 9 5 5 

. 6 3 4 

. 7 9 5 

. 1 2 3 

. 0 5 4 

. 0 5 1 

. 0 2 7 

. 0 0 0 

. 0 0 4 

* * * * * * A n a l y s i s o f V a r i a n c e d e s i g n * * * * * 

EFFECT . . C2 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 3 1 / 2 , N = 70 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F 

P i l l a i s . 2 1 6 2 7 
H o t e l l i n g s . 2 7 5 9 5 
Wilks . 7 8 3 7 3 
Roys . 2 1 6 2 7 
N o t e . . F s t a t i s t i c s a r e e x a c t 

4.38453 
4.38453 
4.38453 

9.00 
9.00 
9.00 

143.00 
143.00 
143.00 

.000 

.000 

.000 

EFFECT . . C2 ( C o n t . ) 
U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F . 

V a r i a b l e H y p o t h . SS E r r o r SS H y p o t h . MS E r r o r MS F S i g . o f F 

C4 
CS 
C6 
C7 
C8 
C9 
CIO 
Cll 
C12 

6 0 7 . 5 3 6 4 7 
2 . 4 1 1 0 9 

1 5 8 . 5 3 7 0 2 
865.70388 

3.96195 
247.74516 

1392.38111 
9.74518 

370.17455 

13732.4550 
244.22794 

6825.14336 
14460.2267 
177.10501 

7342.67782 

507 
2 

158 
865 

3 
247 

15645.4674 1392 
154.69599 

7658.94073 
9 

370 

.53647 
,41109 
.53702 
,70388 
.96195 
,74516 
,38111 
,74518 
,17455 

90.94341 
1.61740 

45.19962 
95.76309 
1.17288 

48 .62701 
103.61237 

1.02448 
50.72145 

6 .68038 
1.49072 
3.50749 
9.04006 
3 .37797 
5.09481 

13.43837 
9.51235 
7.29818 

. 0 1 1 

. 2 2 4 

. 0 6 3 

. 0 0 3 

. 0 6 8 

. 0 2 5 

. 0 0 0 

. 0 0 2 

. 0 0 8 

• » • * * A n a l y s i s o f V a r i a n c e - - d e s i g n * * * * * 

EFFECT . . C l 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1 , M = 3 1 / 2 , N = 70 1/2) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . o f F 

P i l l a i s . 1 6 9 1 5 3 . 2 3 4 6 7 
H o t e l l i n g s . 2 0 3 5 8 3 . 2 3 4 6 7 
Wilks . 8 3 0 8 5 3 . 2 3 4 6 7 
•^oys . 1 6 915 
N o t e . . F s t a t i s t i c s a r e e x a c t . 

9.00 
9.00 
9.00 

143.00 
143.00 
143.00 

.001 

.001 

.001 



EFFECT . . C l ( C o n t . ) 

U n i v a r i a t e F - t e s t s w i t h ( 1 , 1 5 1 ) D. F . 

V a r i a b l e H y p o t h . SS E r r o r SS H y p o t h . MS E r r o r MS F S i g . o f F 

C4 2 9 0 . 2 0 6 3 2 1 3 7 3 2 . 4 5 5 0 2 9 0 . 2 0 6 3 2 9 0 . 9 4 3 4 1 3 . 1 9 1 0 6 . 0 7 6 
C5 . 0 3 1 0 8 2 4 4 . 2 2 7 9 4 . 0 3 1 0 8 1 . 6 1 7 4 0 . 0 1 9 2 2 . 8 9 0 
C6 2 2 8 . 3 6 9 6 8 6 8 2 5 . 1 4 3 3 5 2 2 8 . 3 6 9 6 8 4 5 . 1 9 9 6 2 5 . 0 5 2 4 7 . 0 2 5 
C7 1 3 9 . 1 5 7 4 5 1 4 4 6 0 . 2 2 6 7 1 3 9 . 1 5 7 4 6 9 5 . 7 6 3 0 9 1 . 4 5 3 1 4 . 2 3 0 
C8 . 4 9 7 3 2 1 7 7 . 1 0 5 0 1 . 4 9 7 3 2 1 . 1 7 2 8 8 . 4 2 4 0 2 . 5 1 6 
C9 2 8 4 . 7 9 6 7 3 7 3 4 2 . 6 7 7 8 2 2 8 4 . 7 9 6 7 3 4 8 . 6 2 7 0 1 5 . 8 5 6 7 6 . 0 1 7 
CIO 9 2 . 1 8 5 0 3 1 5 6 4 5 . 4 5 7 4 9 2 . 1 8 5 0 3 1 0 3 . 6 1 2 3 7 . 8 8 9 7 1 . 3 4 7 
Cl l . 9 9 7 9 7 1 5 4 . 6 9 5 9 9 . 9 9 7 9 7 1 . 0 2 4 4 8 . 9 7 4 1 3 . 3 2 5 
C12 4 5 7 . 0 7 2 2 1 7 6 5 8 . 9 4 0 7 3 4 5 7 . 0 7 2 2 1 5 0 . 7 2 1 4 6 9 . 0 1 1 4 2 . 0 0 3 



data l i s t f i l e = ' a : b f m . p r n ' f r e e r e c o r d s = l / 
cl c2 c3 c4 c5 c5 c7 c8 c9 clO c l l c l 2 
recode c l ( 7 = 8 ) . 
manova c4 c5 c6 c7 c8 c9 clO c l l c l 2 bv c l (8 91 
C2 (1,2) c3 (1 ,2 ) . ^ ^^'^^ 



^sults of ANOVA for main study 2 
-> data list file='a:bfm.prn' free records=l/ 
-> cl c2 cS c4 cS c6 c7 c8 c9 clO cll cl2. 
-> EXECUTE. 
-> RECODE 
-> cl (7=1) (10=2) . 
-> EXECUTE . 
-> MANOVA 
_> c4 c7 ClO BY cl(l 2) c2(l 2) c3(l 2) 
-> /WSFACTORS time(3) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIF( MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

>Error # 12190 
>There are one or more completely empty categories for one or more factors 
>specified on the MANOVA command. To run the analysis in this release, 
>please recode the values of affected factors to sequential integer values 
>and rerun. 
>This command n o t e x e c u t e d . 

MISSING CATEGORIES 

VARIABLE VALUE 

Cl 2 
-> d a t a l i s t f i l e = ' a : b f m . p r n ' f r e e r e c o r d s = l / 
-> c l c2 c3 c4 cS c6 c7 c8 c9 clO c l l c l 2 . 
-> EXECUTE. 
-> RECODE 
-> c l (7=1) (9=2) . 
-> EXECUTE . 
-> MANOVA 
-> c4 c7 c lO BY c l ( l 2) c 2 ( l 2) c 3 ( l 2) 
-> /WSFACTORS t i m e ( 3 ) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIF( MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

* * * * * * A n a l y s i s o f V a r i a n c e * * * * * * 

159 cases accepted. 
0 cases rejected because of out-of-range factor values. 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 

Tests of B e t w e e n - S u b j e c t s E f f e c t s . 

Tes ts of S i g n i f i c a n c e f o r T l u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS 

WITHIN+RESIDUAL 
Cl 
C2 
C3 
Cl BY 02 
Cl BY 03 
C2 BY OS-
Cl BY 02 BY CS 5 . 1 9 1 5 . 1 9 .02 

42598.40 
492.37 

2783.78 
464.52 
150.67 

.03 
1.18 

151 
1 
1 
1 
1 
1 
1 

282 
492 

2783 
464 
150 

1 

11 
37 
78 
.52 
67 
.03 
.18 

F 

1.75 
9.87 
1.65 
.53 
.00 
.00 

Sig of F 

.188 

.002 

.201 

.466 

.992 

.948 
892 



^ • i r * * * * A n a l y s ± s o f V a r i a n c e — d e s i g n x * * * * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

Mauchly s p h e r i c i t y t e s t , W = .63032 
C h i - s q u a r e a p p r o x . = 6 9 . 2 2 9 5 4 w i t h 2 D. F . 
S i g n i f i c a n c e = . 000 

G r e e n h o u s e - G e i s s e r E p s i l o n = . 73010 
Huynh-Fe ld t E p s i l o n = .7 6960 
Lower-bound E p s i l o n = . 50000 

AVERAGED T e s t s o f S i g n i f i c a n c e t h a t f o l l o w m u l t i v a r i a t e t e s t s a r e e q u i v a l e n t t o 
u n i v a r i a t e o r s p l i t - p l o t o r m i x e d - m o d e l a p p r o a c h t o r e p e a t e d m e a s u r e s . 
Eps i lons may b e u s e d t o a d j u s t d . f . f o r t h e AVERAGED r e s u l t s . 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 1 * 

EFFECT . . 01 BY 02 BY OS BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 0 0 7 3 .05498 2 . 0 0 1 5 0 . 0 0 .947 
H o t e l l i n g s . 0 0 0 7 3 .05498 2 . 0 0 1 5 0 . 0 0 .947 
Wilks . 9 9 9 2 7 . 05498 2 . 0 0 1 5 0 . 0 0 .947 
Roys . 0 0 0 7 3 
N o t e . . F s t a t i s t i c s a r e e x a c t . 

+ * * * * 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C2 BY C3 BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 3 6 9 7 2 . 8 7 8 9 1 2 . 0 0 1 5 0 . 0 0 . 0 5 9 
H o t e l l i n g s . 0 3 8 3 9 2 . 8 7 8 9 1 2 . 0 0 1 5 0 . 0 0 .059 
Wilks . 9 6 3 0 3 2 . 8 7 8 9 1 2 . 0 0 1 5 0 . 0 0 .059 
Roys . 0 3 6 9 7 
No te . . F s t a t i s t i c s a r e e x a c t . 

* * * * * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 01 BY OS BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 7 4 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 0 0 8 2 0 
H o t e l l i n g s . 0 0 8 2 7 
Wilks . 9 9 1 8 0 
Roys . 0 0 8 2 0 
Note . . F s t a t i s t i c s a r e e x a c t 

62020 
62020 
62020 

2.00 
2.00 
2.00 

150.00 
150.00 
150.00 

.539 

.539 

.539 

• * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . C l BY C2 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

* * * * * * 



Test wame 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 

v a l u e 

. 0 0 4 5 3 

. 0 0 4 5 5 

. 9 9 5 4 7 

. 0 0 4 5 3 
N o t e . . F s t a t i s t i c s a r e 

E x a c t F 

. 3 4 1 0 7 

.34107 

. 3 4 1 0 7 

e x a c t . 

Hype ) t h . 

2 
2 
2 

DF 

.00 

.00 

.00 

E r r o r 

150 
150 
150 

DF 

00 
00 
00 

S i g . of F 

.712 

.712 

.712 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . CS BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 7 4 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 2 2 1 1 9 
H o t e l l i n g s .284 01 
Wilks . 7 7 8 8 1 
Roys • . 2 2 1 1 9 
N o t e . . F s t a t i s t i c s a r e 

2 1 . 3 0 1 0 3 
2 1 . 3 0 1 0 3 
2 1 . 3 0 1 0 3 

e x a c t . 

2 
2 
2 

00 
00 
00 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

.000 

.000 

.000 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n ] _ * * * * * 

EFFECT . . 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

V a l u e 

.09424 

. 1 0 4 0 5 

. 9 0 5 7 6 

. 09424 
t a t i s t i c s a r e 

E x a c t F H 

7 . 8 0 3 7 8 
7 . 8 0 3 7 8 
7 . 8 0 3 7 8 

e x a c t . 

y p o t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r 

150 
150 
ISO 

DF 

00 
00 
00 

S i g . of F 

. 0 0 1 

. 0 0 1 

. 0 0 1 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 7 4 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 02892 2 . 2 3 3 9 6 2 . 0 0 1 5 0 . 0 0 . 1 1 1 
H o t e l l i n g s . 02979 2 . 2 3 3 9 6 2 . 0 0 1 5 0 . 0 0 . 1 1 1 
Wilks . 97108 2 . 2 3 3 9 6 2 . 0 0 1 5 0 . 0 0 . 1 1 1 
Roys . 02892 
Note . . F s t a t i s t i c s a r e e x a c t . 

* * * * * * p ^ n a l y s ± s o f V a r i a n c e — d e s i g n 1 * 

EFFECT . . TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 6 1 8 3 4 1 2 1 . 5 0 8 0 4 
H o t e l l i n g s 1 . 6 2 0 1 1 1 2 1 . 5 0 8 0 4 
Wilks . 3 8 1 6 6 1 2 1 . 5 0 8 0 4 
Roys . 6 1 8 3 4 
Note . . F s t a t i s t i c s a r e e x a c t . 

* * * * 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

. 000 

. 000 

. 000 



* * * * • * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

AVERAGED T e s t s of S i g n i f i c a n c e f o r C u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

WITHIN+RESIDUAL 
TIME 
Cl BY TIME 
C2 BY TIME 
C3 BY TIME 
Cl BY 02 BY TIME 
Cl BY OS BY TIME 
C2 BY 03 BY TIME 
Cl BY 02 
ME 

BY C3 BY TI 

1 2 3 9 . 7 5 
1 5 7 4 . 8 5 

2 9 . 1 8 
8 1 . 8 4 

2 8 1 . 4 8 
3 . 2 3 
6 . 9 5 

1 2 . 6 5 
.64 

02 
2 
2 
2 
2 
2 
2 
2 
2 

4 . 1 1 
7 8 7 . 4 2 

1 4 . 5 9 
4 0 . 9 2 

1 4 0 . 7 4 
1 .61 
3 . 4 8 
6 .32 

.32 

1 9 1 . 8 1 
3 . 5 5 
9 . 9 7 

3 4 . 2 8 
.39 
.85 

1 .54 
.08 

.000 

.030 

.000 

. 000 

. 675 

.430 

. 216 

. 925 

-> MANOVA 
-> cS c8 c l l BY c l ( l 2) c 2 { l 2) c 3 ( l 2) 
-> /WSFACTORS t i m e ( 3 ) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIF( MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

* * * * * * A n a l y s i s o f V a r i a n c e * * * * * 

159 cases accepted. 
0 cases rejected because of out-of-range factor values, 
0 cases rejected because of missing data. 
8 non-empty cells. 

1 design will be processed. 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — design i * * * * * * 

Tests of Between-Subjects Effects. 

Tests of Significance for Tl using UNIQUE sums of squares 
Source of Variation SS DF MS F S i g of F 

WITHIN+RESIDUAL 
Cl 
C2 
03 
Cl BY C2 
Cl BY CS 
C2 BY 03 
Cl BY 02 BY 03 

4 8 6 . 3 0 
1 .18 

1 4 . 8 1 
1 1 . 7 6 

.28 
2 . 0 6 
1 .76 
2 . 1 0 

151 
1 
1 
1 
1 
1 
1 
1 

3 . 2 2 
1 .18 

1 4 . 8 1 
1 1 . 7 6 

. 28 
2 . 0 6 
1 .76 
2 . 1 0 

.37 
4 . 6 0 
3 . 6 5 

.09 

.64 

. 5 5 

. 6 5 

. 5 4 6 

.034 

. 058 

.770 

. 4 2 5 

. 4 6 1 

. 4 2 1 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

Mauchly s p h e r i c i t y t e s t , W = 
C h i - s q u a r e a p p r o x . = 
S i g n i f i c a n c e = 

.71934 
49.41352 with 2 D. 

.000 



G r e e n n o u s e - t j e i s s e r E p s i l o n = . 7 8 0 8 5 
H u y n h - F e l d t E p s i l o n = . 82412 
Lower-bound E p s i l o n = . 5 0 0 0 0 

AVERAGED T e s t s o f S i g n i f i c a n c e t h a t f o l l o w m u l t i v a r i a t e t e s t s a r e e q u i v a l e n t t o 
u n i v a r i a t e o r s p l i t - p l o t o r m i x e d - m o d e l a p p r o a c h t o r e p e a t e d m e a s u r e s . 
Eps i l ons may b e u s e d t o a d j u s t d . f . f o r t h e AVERAGED r e s u l t s . 

• * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

V a l u e 

. 0 0 1 6 0 

. 0 0 1 6 0 

. 9 9 8 4 0 

. 0 0 1 6 0 
t a t i s t i c s a r e 

E x a c t F H 

.12012 

.12012 

.12012 

e x a c t . 

y p o t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

S i g . of F 

.887 

.887 

.887 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e { S = l , M = 0 , N = 7 4 ) 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

V a l u e 

. 01762 

.01794 

. 9 8 2 3 8 

. 01762 
t a t i s t i c s a r e 

E x a c t F H 

1 .34516 
1 .S4516 
1 .34516 

e x a c t . 

y p o t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF s i 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

g . o r t 

.264 

.264 

.264 

* * * * * * A . n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . Cl BY C3 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( s = l , M = 0 , N = 7 4 ) 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i s t i 

V a l u e 

. 0 2 1 4 1 

. 0 2 1 8 8 

. 9 7 8 5 9 

. 0 2 1 4 1 
c s a r e 

E x a c t F H 

1 .64077 
1 .64077 
1 .64077 

e x a c t . 

y p o t h . 

2 
2 
2 

DF 

00 
00 

.00 

E r r o r DF s i 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

g . o r t 

.197 

.197 

.197 

* * * * * * ; i ^ ^ n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 01 BY 02 BY TIME 
• M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 01244 
H o t e l l i n g s . 0 1 2 6 0 
Wilks . 9 8 7 5 6 
Roys . 0 1 2 4 4 
N o t e . . F s t a t i s t i c s a r e e x a c t 

*. + + * * * 

94478 
94478 
94478 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

. 3 9 1 

. 3 9 1 
, 3 9 1 



, * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 1 

EFFECT . . CS BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name Value Exac t F Hypoth. DF E r r o r DF S i g . of F 

* * * 

P i l l a i s . 1 5 7 0 3 
H o t e l l i n g s . 18 628 
Wilks . 8 4 2 9 7 
Roys . 1 5 7 0 3 
N o t e . . F s t a t i s t i c s a r e 

1 3 . 9 7 0 8 4 
1 3 . 9 7 0 8 4 
1 3 . 9 7 0 8 4 

e x a c t . 

2 . 0 0 
2 . 0 0 
2 . 0 0 

150 
150 
150 

00 
00 
00 

. 0 0 0 

.000 

.000 

• * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * 

EFFECT . . 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i ; 

V a l u e 

. 0 2 2 8 1 

. 0 2 3 3 5 

. 97719 

. 0 2 2 8 1 
s t i e s a r e 

E x a c t F 

1 .75088 
1 .75088 
1 .75088 

e x a c t . 

Hype t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

S i g . of F 

.177 

.177 

.177 

* * * * * * ; : ^ n a l y s i s o f V a r i a n c e — d e s i g n ] _ * * * * * * 

EFFECT . , Cl BY TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 00514 
H o t e l l i n g s . 0 0 5 1 7 
Wilks . 9 9 4 8 6 
Roys . 00514 
Note . . F s t a t i s t i c s a r e e x a c t . 

. 3 8 7 4 0 

. 3 8 7 4 0 

. 3 8 7 4 0 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

.679 

. 6 7 9 

. 6 7 9 

* * * - < ' * * p , n a l y s ± s o f V a r i a n c e — d e s i g n i * * * * * 

EFFECT . . TIME 

M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 5 4 4 5 5 8 9 . 6 7 2 6 6 
H o t e l l i n g s 1 .19564 8 9 . 6 7 2 6 6 
Wilks . 4 5 5 4 5 8 9 . 6 7 2 6 6 
Roys . 5 4 4 5 5 
Note . . F s t a t i s t i c s a r e e x a c t . 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

. 000 

. 000 

.000 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

AVERAGED T e s t s of S i g n i f i c a n c e f o r 0 u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

WITHIN+RESIDUAL 
TIME 
Cl BY TIME 

8 9 . 7 3 
8 1 . 7 6 

. 3 5 

302 
2 
2 

. 3 0 
4 0 . 8 8 

.17 
1 3 7 . 5 8 

. 58 
. 0 0 0 
. 5 5 8 



C2 Bi x i n i -
C3 BY TIME 
Cl BY C2 BY TIME 
Cl BY CS BY TIME 
C2 BY CS BY TIME 
Cl BY 02 BY 03 BY 
ME 

TI 

1 
12 

. 3 1 

.77 

. 8 1 

. 96 

. 7 3 

.04 

2 
2 
2 
2 
2 
2 

.66 
6 . 3 8 

. 4 1 

.48 

.36 

.02 

2 . 2 1 
2 1 . 4 8 

1 .37 
1 .62 
1 .23 

.07 

.112 

. 000 

. 2 5 5 

.199 

.294 

. 928 

-> MANOVA 
-> c6 c9 cl2 BY cl(l 2) c2(1 2) c3(l 2) 
-> /WSFACTORS time(3) 
-> /METHOD UNIQUE 
-> /ERROR WITHIN+RESIDUAL 
-> /PRINT 
-> SIGNIF( MULT AVERF ) 
-> /NOPRINT PARAM(ESTIM) . 

* * * * * ; ^ n a l y s i s o f V a r i a n c e * * * * * 

159 c a s e s a c c e p t e d . 
0 c a s e s r e j e c t e d b e c a u s e of o u t - o f - r a n g e f a c t o r v a l u e s . 
0 c a s e s r e j e c t e d because of m i s s i n g d a t a . 
8 non-empty c e l l s . 

1 d e s i g n w i l l b e p r o c e s s e d . 

* * * * * * ; ^ j ^ a ^ ] _ y 3 j _ 5 Q f V a r i a n c e — d e s i g n 

Tests of B e t w e e n - S u b j e c t s E f f e c t s . 

Tests of S i g n i f i c a n c e f o r T l u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n 

WITHIN+RESIDUAL 
Cl 
C2 
C3 
Cl BY 02 
Cl BY 03 
C2 BY 03 
Cl BY 02 BY 03 

SS 

2 1 0 6 0 . 7 9 
9 4 9 . 3 5 
7 5 4 . 3 3 
4 3 7 . 8 8 
4 1 6 . 1 2 

8 . 6 1 
1 .85 

3 3 . 1 1 

DF 

151 
1 
1 
1 
1 
1 
1 
1 

MS 

1 3 9 . 4 8 
9 4 9 . 3 5 
7 5 4 . 3 3 
4 3 7 . 8 8 
4 1 6 . 1 2 

8 . 6 1 
1 .85 

3 3 . 1 1 

F 

6 . 8 1 
5 . 4 1 
3 . 1 4 
2 . 9 8 

. 06 

. 0 1 

.24 

S i g of F 

.010 

. 0 2 1 

.078 

. 086 

.804 

.908 

.627 

* * * * * * A n a l Y s x s o f V a r i a n c e — d e s i g n i * * * * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

Mauchly s p h e r i c i t y t e s t , W = . 7 3 8 1 7 
C h i - s q u a r e a p p r o x . = 4 5 . 5 3 7 5 4 w i t h 2 D. F . 
S i g n i f i c a n c e = . 0 0 0 

G r e e n h o u s e - G e i s s e r E p s i l o n = . 79250 
Huynh-Feldt E p s i l o n = .83664 
Lower-bound E p s i l o n = . 5 0 0 0 0 

AVERAGED T e s t s of S i g n i f i c a n c e t h a t f o l l o w mult . i v a r i a t e t e s t s a r e e q u i v a l e n t t o 
u n i v a r i a t e o r s p l i t - p l o t o r m i x e d - m o d e l a p p r o a c h t o r e p e a t e d m e a s u r e s . 
Epsi lons may b e u s e d t o a d j u s t d . f , f o r t h e AVERAGED r e s u l t s . 



* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . C l BY 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1 , M = 0, N = 74 ) 

• * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s t a t i s t i 

V a l u e 

. 0 0 5 1 1 

. 0 0 5 1 4 

. 9 9 4 8 9 

. 0 0 5 1 1 
c s a r e 

E x a c t F 

. 3 8 5 4 5 

. 3 8 5 4 5 

. 3 8 5 4 5 

e x a c t . 

Hype ) t h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

S i g . of F 

. 6 8 1 

. 6 8 1 

. 6 8 1 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * 

EFFECT . . 02 BY 03 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

. 0 2 4 5 3 

. 0 2 5 1 5 

.97547 

. 0 2 4 5 3 
t a t i s t i c s a r e 

1 .88614 
1 .88614 
1 .88614 

e x a c t . 

2 . 0 0 
2 . 0 0 
2 . 0 0 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

. 155 

. 155 

. 155 

* * * * * * ] \ , n a l Y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 01 BY OS BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 

V a l u e 

. 0 0 4 6 8 

. 0 0 4 7 0 

. 9 9 5 3 2 

. 0 0 4 6 8 
Note . . F s t a t i s t i c s a r e 

E x a c t F 

. 35278 

. 35278 

. 3 5 2 7 8 

e x a c t . 

Hypot h . DF 

2 . 0 0 
2 . 0 0 
2 . 0 0 

E r r o r DF 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

S i g . of F 

.70S 

. 7 0 3 

. 703 

* * * * * * ; ^ n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 01 BY C2 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

* * * * * * 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 
Roys 
Note. . F s 

V a l u e 

. 01097 

. 0 1 1 1 0 

. 9 8 9 0 3 

. 0 1 0 9 7 
t a t i s t i c s a r e 

E x a c t F 

. 83219 

. 83219 

. 83219 

e x a c t . 

H y p o t h . 

2 
2 
2 

DF 

.00 
00 

. 00 

E r r o r DF 

1 5 0 . 0 0 
1 5 0 . 0 0 
1 5 0 . 0 0 

S i g . of F 

.437 

.437 

.437 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . CS BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e ( S = l , M = 0 , N = 7 4 ) 

Test Name 

P i l l a i s 
H o t e l l i n g s 
Wilks 

V a l u e 

. 2 4 3 4 6 

. 3 2 1 8 0 

. 7 5 6 5 4 

E x a c t F H y p o t h . 

2 4 . 1 3 5 3 7 2 
2 4 . 1 3 5 3 7 2 
2 4 . 1 3 5 3 7 ? 

X 

DF 

00 
00 

. 00 

E r r o r 

150 
150 
150 

DF 

00 
00 

.00 

S i g . of F 

. 0 0 0 

. 000 

. 000 



Roys .24346 
Note.. F statistics are exact. 

* * * * * * A n a l y s i s o f V a r i a n c e — d e s i g n 

EFFECT . . 02 BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

* * * * * * 

Pillais .04078 
Hotellings .04251 
Wilks .95922 
Roys .04078 
Note.. F statistics are 

3.18841 
3.18841 
3.18841 

exact. 

2.00 
2.00 
2.00 

150 
150 
150 

00 
00 
00 

.044 

.044 

.044 

• * * * * * A . n a l y s i s o f V a r i a n c e — d e s i g n i * * * * * * 

EFFECT . . C l BY TIME 
M u l t i v a r i a t e T e s t s of S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name 

Pillais 
Hotellings 
Wilks 
Roys 
Note. . F s tatisti 

Value 

.04800 

.05042 

.95200 

.04800 
cs are 

Exact F 

3.78157 
3.78157 
3.78157 

exact. 

Hype )th. 

2 
2 
2 

DF 

.00 
00 
.00 

Error DF 

150.00 
150.00 
150.00 

Sig. of F 

.025 

.025 

.025 

* * * * * * ; i ^ j - ^ a l y s i s o f V a r i a n c e — d e s i g n i * * * * * 

EFFECT . . TIME 
M u l t i v a r i a t e T e s t s o f S i g n i f i c a n c e (S = 1, M = 0, N = 74 ) 

Test Name V a l u e E x a c t F H y p o t h . DF E r r o r DF S i g . of F 

P i l l a i s . 4 7 7 5 6 6 8 . 5 5 7 7 4 
H o t e l l i n g s . 9 1 4 1 0 6 8 . 5 5 7 7 4 
Wilks . 52244 6 8 . 5 5 7 7 4 
Roys . 4 7 7 5 6 
N o t e . . F s t a t i s t i c s a r e e x a c t . 

2.00 
2.00 
2.00 

150.00 
150.00 
150.00 

.000 

.000 

.000 

* * * * * * ^ j ^ g j _ y s i s o f V a r i a n c e — d e s i g n ] _ * * + * * * 

Tests i n v o l v i n g 'TIME' W i t h i n - S u b j e c t E f f e c t . 

AVERAGED T e s t s of S i g n i f i c a n c e f o r C u s i n g UNIQUE sums of s q u a r e s 
Source of V a r i a t i o n SS DF MS F S i g of F 

WITHIN+RESIDUAL 7 6 5 . 9 7 302 2 . 5 4 
TIME 5 2 6 . 6 0 2 2 6 3 . 3 0 1 0 3 . 8 1 . 0 0 0 
Cl BY TIME 2 0 . 8 9 2 1 0 . 4 5 4 . 1 2 .017 
C2 BY TIME 2 2 . 1 2 2 1 1 . 0 6 4 . 3 6 .014 
C3 BY TIME 1 8 5 . 1 3 2 9 2 . 5 7 3 6 . 5 0 . 000 
Cl BY 02 BY TIME 4 . 6 8 2 2 . 3 4 .92 . 3 9 9 
Cl BY CS BY TIME 1.94 2 .97 .38 . 6 8 3 
C2 BY CS BY TIME 7 . 7 7 2 3 . 8 9 1 .53 . 218 
Cl BY C2 BY CS BY TI 2 . 9 0 2 1 .45 .57 . 5 6 5 
ME 



suits of LISREL for main study 2 
-> data list file='c:\winword\statcons\choi\bfm\bfm.prn' free records=l/ 
-> cl c2 cS c4 c5 c6 c7 c8 c9 clO cll cl2. 
-> prelis 
-> /variables cl c2 c3 c4 cS c6 c7 c8 c9 clO cll cl2 (co) 
-> /type=corr 
-> /itiatrix=out ('path matrix') . 

P R E L I S 1.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91, 
Partial copyright by Microsoft Corporation, 1984-1990. 

All rights reserved. 

THE FOLLOWING PRELIS CONTROL LINES HAVE BEEN READ : 

SPSS for MS WINDOWS Release 6.0; 
DA NI=12 NO=0 MI= -0.989898D+37 MC=1 TR=LI 
LA 

Cl 02 OS 04 05 
RA F I = c : \ w i n d o w s \ t e m p \ s p s s b 4 8 . tmp 
CO Cl 
CO C2 
CO C3 
CO C4 
CO CS 
CO C6 
CO C7 
CO C8 
CO C9 
CO CIO 
CO Cl l 
CO C12 
OU MA=KM S M = c : \ w i n d o w s \ t e m p \ s p s s b 4 9 . tmp 

C6 07 08 09 

TOTAL SAMPLE SIZE = 159 

UNIVARIATE SUMMARY STATISTICS FOR CONTINUOUS VARIABLES 

ARIABLE 

01 
02 
CS 
04 
CS 
06 
07 
08 
09 
CIO 
Cll 
012 

MEAN 

8.006 
1.509 
1.491 
51.799 
4.528 
54.038 
54.289 
5.132 
55.667 
56.252 
5.541 
56.597 

ST. DEV. 

1.003 
.501 
.501 

9.635 
1.257 
6.819 
9.987 
1.091 
7.214 
10.594 
1.095 
7.606 

SKEWNESS 

-.013 
-.038 
.038 
.906 
.274 
.315 

1.031 
.059 
.374 
.992 

-.325 
.419 

KURTOSIS 

-1.987 
-1.986 
-1.986 

.407 

.091 
-.490 
.408 

-.341 
-.413 
.359 

-.372 
-.188 

MINIMUM 

7.000 
1.000 
1.000 
35.000 
1.000 
42.000 
40.000 
2.000 
40.000 
41.000 
2.000 
41.000 

FREQ. 

79 
78 
81 
1 
1 
2 
1 
1 
1 
2 
1 
1 

MAXIMUM 

9.000 
2.000 
2.000 
80.000 
7.000 
71.000 
84.000 
7.000 
73.000 
88.000 
7.000 
75.000 

FREQ. 

80 
81 
78 
1 
17 
1 
1 
22 
2 
1 
37 
2 

SPSS for MS WINDOWS Release 6.0; 

ESTIMATED CORRELATION MATRIX 

file:///winword/statcons/choi/bfm/bfm.prn'


<-! C2 OS 04 05 06 

Cl 
02 
03 
C4 
C5 
06 
C7 
C8 
09 
010 
011 

1.000 
.006 

-.006 
.139 

-.013 
-.180 
.092 

-.053 
-.189 
.07 0 

-.072 

1.000 
.007 

-.203 
-.098 
-.148 
-.236 
-.147 
-.177 
-.282 
-.228 

1.000 
.002 
.038 

-.020 
-.122 
-.154 
-.150 
-.172 
-.325 

1.000 
.584 
.350 
.954 
.552 
.352 
.920 
.472 

1.000 
.153 
.570 
.825 
.174 
.545 
.619 

1.000 
.371 
.192 
.944 
.342 
.246 

012 -.227 -.205 -.217 .318 .124 .909 

ESTIMATED CORRELATION MATRIX 

C7 08 09 CIO Cll 012 

C7 
08 
09 
010 
011 
012 

1.000 
.571 
.400 
.977 
.518 
.378 

THE PROBLEM 

1 

USED 

.000 

.253 

.561 

.814 

.221 

1.000 
.376 
.310 
.970 

48912 BYTES ( = 

1.000 
.506 1.000 
.369 .291 1.000 

= 9.5% OF AVAILABLE WORKSPACE 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=12 no=159 
-> /se /8 9 1 2 3/ 
-> /mo ny=2 nx=3 be=sd ps=di fi 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East SSrd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91, 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=12 NO=159 XM=-0.989898D+09 
KM FI=c:\windows\temp\spssb51.tmp FO 
(5E14.6) 
LA 
Cl 02 03 04 C5 06 07 08 
C9 CIO Cll 012 
SE 
8 9 1 2 3/ 
MO NY=2 NX=3 BE=SD PS=DI FI 
OU SE TV EF 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 12 

NUMBER OF Y - VARIABLES 2 

file:///temp/spssb51


NUMatK OF X - VARIABLES S 

NUMBER OF ETA - VARIABLES 2 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 159 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

C8 09 01 02 

08 
09 
0 1 
C2 
0 3 

1 . 0 0 0 
. 2 5 3 

- . 0 5 3 
- . 1 4 7 
- . 1 5 4 

1 . 0 0 0 
- . 1 8 9 
- . 1 7 7 
- . 1 5 0 

1 . 0 0 0 
. 0 0 6 

- . 0 0 6 
1 . 0 0 0 

. 0 0 7 

CS 

1.000 

UNSPECIFIED T I T L E 

PARAMETER S P E C I F I C A T I O N S 

BETA 

08 
09 

0 8 

0 
1 

0 9 

0 
0 

GAMMA 

08 
09 

PSI 

01 

2 
5 

08 

02 

3 
6 

09 

~~9 

C3 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

BETA 

08 

08 
09 

GAMMA 

.000 

.204 

Cl 

08 
09 

-.053 
-.179 

09 

,000 
,000 

02 

-.145 
-.145 

03 

-.153 
-.119 

COVARIANCE MATRIX OF Y AND X 

08 09 01 02 

C8 
C9 
0 1 
02 
CS 

1 . 0 0 0 
. 2 5 3 

- . 0 5 3 
- . 1 4 7 
- . 1 5 4 

1 . 0 0 0 
- . 1 8 9 
- . 1 7 7 
- . 1 5 0 

1 . 0 0 0 
. 0 0 6 

- . 0 0 6 
1 . 0 0 0 

. 0 0 7 

03 

1.000 

PSI 



C8 09 

.952 .871 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

08 09 

.048 .129 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .114 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

CS 09 

CS .000 .000 
09 .204 .000 

GAMMA 

01 02 03 

08 -.053 -.145 -.153 

09 -.179 -.145 -.119 

COVARIANCE MATRIX OF Y AND X 

08 09 01 02 03 
08 
09 
01 
C2 
03 

1.000 
.253 

-.053 
-.147 
-.154 

1.000 
-.189 
-.177 
-.ISO 

1.000 
.006 

-.006 
1.000 
.007 1.000 

PSI 

CS 09 

.952 .871 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

08 09 

.048 .129 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .114 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = .00 (P = 1.00) 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = .000 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 



UNSPECIFIED T I T L E 

STANDARD ERRORS 

BETA 

C8 
09 

08 

. 0 0 0 

. 0 7 7 

09 

. 0 0 0 

. 0 0 0 

GAMMA 

08 
09 

PSI 

Cl 

. 0 7 8 

. 0 7 5 

08 

108 

C2 

078 
,076 

09 

,099 

CS 

. 078 

. 0 7 6 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

08 

C8 . 0 0 0 
09 2 . 6 5 8 

GAMMA 

PSI 

C l 

08 - . 6 7 4 
09 - 2 . 3 7 8 

08 

8 . 8 0 3 

C9 

.000 

.000 

C2 

- 1 . 8 5 6 
- 1 . 9 1 1 

09 

8 . 8 0 3 

CS 

- 1 . 9 5 4 
- 1 . 5 7 1 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

Cl 02 

08 
C9 

-.053 
-.189 

-.145 
-.175 

CS 

-.153 
-.150 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl C2 03 

08 
09 

.078 

.077 
,078 
,077 

INDIRECT EFFECTS OF X ON Y 

Cl C2 

.078 

.077 

CS 



08 .000 .000 .000 

09 -.011 -.030 -.031 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

Cl 02 CS 
08 .000 .000 .000 

09 .017 .020 .020 

TOTAL EFFECTS OF Y ON Y 

08 09 
C8 .000 .000 
09 .204 .000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS .042 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

08 09 

08 .000 
09 .077 

INDIRECT EFFECTS 

08 

08 .000 

.000 

.000 

OF Y ON Y 

09 

.000 

09 .000 .000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

08 09 

08 .000 .000 
09 .000 .000 

THE PROBLEM USED 4080 BYTES (= .8% OF AVAILABLE WORKSPACE) 

TIME USED : .7 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=12 no=lS9 
-> /se /7 8 9 1 2 3/ 
-> /mo ny=S nx=3 be=sd ps=di fi 
-> /ou se tv ef. 
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THE Foirjjo^^iNV5--iri£>Kriii U U M X K U L LINES 

DA NI=12 NO=159 XM=-0.989898D+09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s 
(5E14.6) 
LA 
Cl C2 CS 
C9 CIO C l l 

SE 
7 8 9 1 2 3 / 
MO NY=3 NX=3 BE=SD PS=DI 
OU SE TV EF 

s b 5 4 . t m p 

04 
012 

F I 

OS C6 07 08 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 12 

NUMBER OF Y - VARIABLES 3 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 3 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 159 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

07 08 C9 01 

07 
C8 
09 
01 
02 
CS 

1 .000 
. 5 7 1 
. 4 0 0 
. 092 

- . 2 3 6 
- . 1 2 2 

1 .000 
. 2 5 3 

- . 0 5 3 
- . 1 4 7 
- . 1 5 4 

1 .000 
- . 1 8 9 
- . 1 7 7 
- . 1 5 0 

1 .000 
. 006 

- . 0 0 6 

02 03 

1.000 
.007 1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

C7 
08 
09 

07 

0 
1 
2 

08 

0 
0 
3 

C9 

0 
0 
0 

GAMMA 

PSI 

01 

C7 

13 

02 

08 

T4" 

03 

07 
08 
09 

4 
7 

10 

5 
8 

11 

6 
9 

12 

09 

Ts 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 



BCTA 

C7 
08 
09 

C7 

.000 

.567 

.396 

C8 

.000 

.000 
-.013 

C9 

GAMMA 

Cl 02 

.000 

.000 

.000 

03 

07 
08 
09 

.093 
-.105 
-.227 

-.235 
-.012 
-.083 

-.120 
-.085 
-.105 

COVARIANCE MATRIX OF Y AND X 

C7 08 09 

PSI 

C7 C8 C9 

01 02 03 

C7 
08 
09 
01 
C2 
03 

1.000 
.571 
;400 
.092 

-.236 
-.122 

1.000 
.253 

-.053 
-.147 
-.154 

1.000 
-.189 
-.177 
-.150 

1.000 
.006 

-.006 
1.000 
.007 1.000 

.921 .656 .771 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

C7 08 09 

.079 .344 .229 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS 176 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

07 08 

GAMMA 

Cl 02 

COVARIANCE MATRIX OF Y AND X 

07 C8 

09 

07 
C8 
09 

.000 

.567 

.396 

.000 

.000 
-.013 

.000 

.000 

.000 

03 

07 
08 
C9 

.093 
-.105 
-.227 

-.235 
-.012 
-.083 

-.120 
-.085 
-.105 

C9 

PSI 

07 08 C9 

01 C2 03 

07 
08 
09 
01 
02 
CS 

1.000 
.571 
.400 
.092 

-.236 
-.122 

1.000 
.253 

-.053 
-.147 
-.154 

1.000 
-.189 
-.177 
-.150 

1.000 
.006 

-.006 
1.000 
.007 1.000 

. 92,1- 656 .771 



SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

07 08 09 

.079 .344 .229 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS 176 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = .000 

00 (p = i.oo; 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED .RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

07 
C8 
09 

07 

. 0 0 0 

. 0 6 8 

. 0 8 9 

C8 

. 0 0 0 

. 0 0 0 

. 0 8 7 

09 

. 0 0 0 

. 0 0 0 

. 0 0 0 

GAMMA 

PSI 

01 

07 

.105 

02 

08 

,075 

03 

07 
C8 
09 

.077 

. 065 

. 0 7 1 

.077 

.067 

. 0 7 3 

.077 

. 0 6 6 

. 0 7 1 

09 

,088 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

07 

GAMMA 

01 

08 

02 

09 

07 
08 
09 

. 0 0 0 
8 . 3 7 0 
4 . 4 7 4 

. 000 

. 000 
- . 1 5 2 

. 000 

. 000 

. 000 

03 



C7 1 . 2 0 3 - 3 . 0 5 3 - 1 . 5 5 5 
08 - 1 . 6 1 4 - . 1 7 9 - 1 . 2 9 9 
09 - 3 . 1 7 3 - 1 . 1 4 5 - 1 . 4 6 9 

PSI 

C7 OS 09 

8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

0 1 02 CS 

07 
08 
C9 

.093 
-.053 
-.189 

-.235 
-.145 
-.175 

-.120 
-.153 
-.150 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl 02 03 

07 
08 
09 

.077 

.078 

.077 

.077 

.078 

.077 

.077 

.078 

.077 

INDIRECT EFFECTS OF X ON Y 

01 02 CS 

07 
08 
09 

.000 

.053 

.037 

.000 
-.134 
-.091 

.000 
-.068 
-.045 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

Cl C2 OS 

07 
08 
09 

.000 

.044 

.032 

.000 

.047 

.035 

.000 

.044 

.032 

TOTAL EFFECTS OF Y ON Y 

07 08 09 

07 
08 
09 

.000 

.567 

.389 

.000 

.000 
-.013 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS .47 9 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

07 08 09 

C7 
08 
09 

.000 

.068 

.073 

.000 

.000 

.087 

.000 

.000 

.000 

INDIRECT EFFECTS OF Y ON Y 

C7 08 09 

C7 
C8 
C9 

.000 

.000 
-.008 

.000 

.000 

.000 

.000 

.000 

.000 



^x.t\nui\tcu £,KKUKS FOR INDIRECT EFFECTS OF Y ON Y 

C7 08 09 

C7 
08 
C9 

. 0 0 0 

. 0 0 0 

. 0 4 9 

. 000 

. 0 0 0 

. 000 

. 0 0 0 

. 0 0 0 

. 000 

THE PROBLEM USED 6152 BYTES (= 1.2% OF AVAILABLE WORKSPACE) 

TIME USED : 1.3 SECONDS 

-> l i s r e l 
-> / m a t r i x = i n ( ' p a t h m a t r i x ' ) 
-> /da ni=12 no=lS9 
-> / s e /4 5 6 7 S 9 1 2 3 / 
-> /mo ny=6 nx=3 be=sd ps=di fi 
-> /fixbe(S,l) be(6,l) be(4,2) be(6,2) be(4,3) be(5,3) 
-> /fix gad,3) ga(2,S) ga(S,3) 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 
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THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=12 NO=159 XM=-0.989898D+09 
KM FI=c:\windows\temp\spssb57.tmp FO 
(5E14.6) 
LA 
Cl 02 03 C4 05 06 C7 08 
C9 010 011 012 
SE 
4 5 6 7 8 9 1 2 3 / 
MO NY=6 NX=3 BE=SD PS=DI F I 
FIX BE (5,1) BE(6,1) BE(4,2) BE(6,2) BE (4, 3) BE(5,3) 
FIX GA(1,3) GA(2,3) GA(S,S) 
OU SE TV EF 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 12 

NUMBER OF Y - VARIABLES 6 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 6 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 159 



UNS PECTFTinir^rmit 

COVARIANCE MATRIX TO BE ANALYZED 

C4 05 06 

COVARIANCE MATRIX TO BE ANALYZED 

01 02 C3 

01 
02 
03 

1.000 
.006 

-..006 
1.000 
.007 

07 

04 
C5 
06 
07 
08 
C9 
01 
02 
03 

1.000 
.584 
.350 
.954 
.552 
.352 
.139 

-.203 
.002 

1.000 
.153 
.570 
.825 
.174 

-.013 
-.098 
.038 

1.000 
.371 
.192 
.944 

-.180 
-.148 
-.020 

1.000 
.571 
.400 
.092 

-.236 
-.122 

08 

1.000 
.253 

-.053 
-.147 
-.154 

09 

1.000 
-.189 
-.177 
-.150 

1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

04 

GAMMA 

PSI 

01 

C4 

25 

05 

C2 

05 

06 

03 

04 
05 
06 
07 
08 
09 

10 
12 
14 
16 
19 
22 

11 
13 
15 
17 
20 
23 

0 
0 
0 

18 
21 
24 

06 

"27" 

C7 

07 

28 

08 

08 

29 

09 

04 
05 
06 
07 
C8 
09 

0 
1 
2 
4 
0 
0 

0 
0 
3 
0 
5 
0 

0 
0 
0 
0 
0 
7 

0 
0 
0 
0 
6 
8 

0 
0 
0 
0 
0 
9 

0 
0 
0 
0 
0 
0 

09 

30 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

BETA 

GAMMA 

04 05 C6 07 C8 09 

04 
05 
C6 
07 
08 
09 

.000 

.603 

.434 

.952 

.000 

.000 

.000 

.000 
-.111 
.000 
.765 
.000 

.000 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.000 

.000 

.108 

.015 

.000 

.000 

.000 

.000 

.000 

.043 

.000 

.000 

.000 

.000 

.000 

.000 

Cl 02 C3 



^"t 

05 
06 
07 
08 
C9 

. ±HU 

-.097 
-.241 
-.041 
-.054 
-.024 

- .k:u4 
.024 

-.070 
-.042 
-.045 
-.030 

.000 

.000 

.000 
-.124 
-.170 
-.123 

COVARIANCE MATRIX OF Y AND X 

04 05 C6 07 

COVARIANCE MATRIX OF Y AND X 

01 02 CS 

01 
C2 
03 

1.000 
.006 

-.006 
1.000 
.007 

PSI 

04 05 

1.000 

06 07 

939 ,649 ,811 .071 

08 

08 

.271 

C9 

04 
05 
06 
07 
C8 
09 
01 
02 
03 

1.000 
.584 
.350 
.955 
.552 
.363 
.139 

-.203 
-.002 

1 

-
-
-

.000 

.153 

.561 

.831 

.188 

.013 

.098 

.001 

1.000 
.347 
.171 
.940 

-.180 
-.148 
.000 

1.001 
.564 
.378 
.092 

-.236 
-.126 

1.009 
.237 

-.053 
-.147 
-.184 

.993 
-.189 
-.177 
-.133 

C9 

,087 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

04 05 06 07 08 C9 

.061 .351 .189 .929 ,731 .912 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .455 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

04 05 06 

GAMMA 

Cl 02 C3 

04 
CS 
06 
07 
08 
09 

.140 
-.097 
-.241 
-.041 
-.054 
-.024 

-.204 
.024 

-.070 
-.042 
-.045 
-.030 

.000 

.000 

.000 
-.124 
-.170 
-.123 

COVARIANCE MATRIX OF Y AND X 

C4 OS C6 

C4 .̂  l.ftS#-

07 

07 

08 

C8 

09 

04 
05 
06 
07 
C8 
09 

.000 

.603 

.434 

.952 

.000 

.000 

.000 

.000 
-.111 
.000 
.7 65 
.000 

.000 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.000 

.000 

.108 

.015 

.000 

.000 

.000 

.000 

.000 

.043 

.000 

.000 

.000 

.000 

.000 

.000 

C9 



Cb 

C6 
07 
C8 
09 
Cl 
C2 
03 

.584 

.350 

.955 

.552 

.363 

.139 
-.203 
-.002 

1 

-
-
-

.000 

.153 

.561 

.831 

.188 

.013 

.098 

.001 

1.000 
.347 
.171 
.940 

-.180 
-.148 
.000 

1.001 
.564 
.378 
.092 

-.236 
-.126 

1.009 
.237 

-.053 
-.147 
-.184 

.993 
-.189 
-.177 
-.133 

COVARIANCE MATRIX OF Y AND X 

PSI 

Cl 

04 

939 

02 

01 
02 
03 

1.000 
.006 

-.006 
1.000 
.007 

03 

C5 

1.000 

06 

649 ,811 

07 

,071 

C8 

.271 

09 

,087 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

04 05 06 07 08 09 

.061 .351 .189 .929 .731 .912 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .455 

CHI-SQUARE WITH 9 DEGREES OF FREEDOM = 5.83 

GOODNESS OF FIT INDEX = .992 
ADJUSTED GOODNESS OF FIT INDEX = .960 

ROOT MEAN SQUARE RESIDUAL = .011 

.757) 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.020 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .039 

STEMLEAF PLOT 
- 210 
- 11741 
- 0 I 96110000000000000000000000000 
01444679 
116 
21224 
3109 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = - . 8 5 6 

MEDIAN STANDARDIZED RESIDUAL = . 000 
LARGEST STANDARDIZED RESIDUAL = 1 . 0 7 3 

STEMLEAF PLOT 
- 8 1 6 1 
- 61 
- 41 
- 217452 
- 0 I 551000000000000000000000000 
0156 
.21601 
4I0378S 
6| 



817-
1017 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

04 
0 5 
0 6 
07 
08 
09 

C4 

. 0 0 0 

. 0 6 7 

. 0 9 2 

. 0 2 2 

. 0 0 0 

. 0 0 0 

0 5 

. 0 0 0 

. 0 0 0 

. 0 9 0 

. 0 0 0 

. 0 5 1 

. 0 0 0 

0 6 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 2 6 

0 7 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 5 3 

. 0 3 1 

C8 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 2 9 

0 9 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

GAMMA 

01 02 03 

04 
0 5 
06 
07 
08 
C9 

. 0 7 8 

. 0 6 5 

. 0 7 4 

. 0 2 2 

. 0 4 2 

. 0 2 5 

. 0 7 8 

. 0 6 6 

. 0 7 4 

. 0 2 2 

. 0 4 3 

. 0 2 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 2 1 

. 0 4 2 

. 0 2 4 

PSI 

04 CS 06 07 C8 09 

,107 ,074 092 ,008 . 031 ,010 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

C4 05 C6 07 08 09 

04 
CS 
06 
07 
08 
C9 

. 0 0 0 
9 . 0 2 5 
4 . 7 1 2 

4 3 . 1 6 1 
. 0 0 0 
. 0 0 0 

. 0 0 0 

. 0 0 0 
- 1 . 2 3 6 

. 0 0 0 
1 5 . 0 2 7 

. 0 0 0 3 5 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 1 5 4 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 
2 . 0 5 3 

. 4 8 4 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 
1 . 4 8 3 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

GAMMA 

Cl C2 CS 

04 
CS 
0 6 
07 
08 
09 

1 . 8 0 1 
- 1 . 4 7 7 
- 3 . 2 7 2 
- 1 . 8 8 5 
- 1 . 2 7 6 

- . 9 8 0 

- 2 . 6 1 4 
. 3 6 9 

- . 9 4 1 
- 1 . 9 0 9 
- 1 . 0 3 5 
- 1 . 2 1 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 
- 5 . 8 0 8 
- 4 . 0 0 9 
- 5 . 0 9 4 

PSI 

04 05 06 C7 08 C9 

8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 

UNSPECIFIED TITLE 

ÔTAL AND>«ttinBCJ SFFiVTS 



TOTAL EFFECTS OF X ON Y 

01 02 03 

04 
05 
06 
C7 
08 
C9 

.140 
-.012 
-.179 
.093 

-.053 
-.189 

-.204 
-.098 
-.147 
-.235 
-.145 
-.175 

.000 

.000 

.000 
-.124 
-.183 
-.133 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

01 02 03 

04 
05 
06 
07 
08 
09 

.078 

.080 

.078 

.077 

.078 

.077 

.078 

.080 

.078 

.077 

.078 

.077 

.000 

.000 

.000 

.021 

.042 

.024 

INDIRECT EFFECTS OF X ON Y 

01 02 03 

04 
05 
06 
07 
08 
09 

.000 

.084 

.062 

.133 

.001 
-.165 

.000 
-.123 
-.078 
-.194 
-.101 
-.145 

.000 

.000 

.000 

.000 
-.013 
-.010 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

01 02 03 

04 • 
CS 
06 
07 
08 
09 

.000 

.048 

.032 

.074 

.066 

.073 

.000 

.049 

.033 

.074 

.067 

.073 

.000 

.000 

.000 

.000 

.007 

.005 

TOTAL EFFECTS OF Y ON Y 

04 05 C6 07 

04 000 .000 .000 000 

CS 09 

000 000 

05 
06 
07 
08 
09 

.603 

.368 

.952 

.564 

.376 

.000 
-.111 
.000 
.765 

-.069 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.000 

.108 

.020 

.000 

.000 

.000 

.000 

.043 

.000 

.000 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS 1.4 60 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

04 C5 06 07 

INDIRECT EFFECTS OF Y ON Y 

C4 05 06 C7 

08 

08 

09 

04 
05 
C6 
07 
C8 
09 

.000 

.067 

.075 

.022 

.066 

.073 

.000 

.000 

.090 

.000 

.051 

.085 

.000 

.000 

.000 

.000 

.000 

.026 

.000 

.000 

.000 

.000 

.053 

.030 

.000 

.000 

.000 

.000 

.000 

.029 

.000 

.000 

.000 

.000 

.000 

.000 

C9 

04 
05 

ce.,^— 

.000 

.000 
_ n^7 

.000 

.000 

.a.no 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



t; / 
08 
C9 

. 0 0 0 

. 564 

. 3 7 6 

. 0 0 0 

. 0 0 0 
- . 0 6 9 

. 0 0 0 

. 0 0 0 

. 000 

.000 

.000 

. 005 

.000 

. 000 

.000 

.000 

. 000 

.000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

04 05 06 C7 08 C9 

04 
05 
06 
07 
08 
09 

. 0 0 0 

. 0 0 0 

. 0 5 5 

. 0 0 0 

. 0 6 6 

. 0 7 3 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 0 0 0 

. 000 

. 0 8 5 

.000 

. 000 

. 000 

. 000 

.000 

. 000 

.000 

.000 

.000 

.000 

.000 

.004 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

. 0 0 0 

.000 

. 000 

.000 

.000 

THE PROBLEM USED 16976 BYTES (= 3.3% OF AVAILABLE WORKSPACE) 

TIME USED 6.2 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=12 no=159 
-> /se /4 5 6 7 8 9 10 11 12 1 2 3/ 
-> /mo ny=9 nx=3 be=sd ps=di fi 
-> /fixbe(5,l) be(6,l) be(4,2) be(6,2) be(4,3) be(S,3) 
-> /fix be(7,l) be(8,l) be(9,l) be(7,2) be(8,2) be(9,2) 
-> /fix be(7,3) be(8,3) be(9,3) be(8,4) be(9,4) 
-> /fix be(7,5) be(9,S) be(7,6) be(8,6) 
-> /fix gad,3) ga(2,S) ga(S,3) ga(7,3) ga(S,3) ga(9,3) 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East SSrd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

C o p y r i g h t by S c i e n t i f i c S o f t w a r e , I n c . (a M i c h i g a n c o r p o r a t i o n ) , 1 9 8 1 - 9 1 , 
P a r t i a l c o p y r i g h t b y M i c r o s o f t C o r p o r a t i o n , 1 9 8 4 - 9 0 . 

A l l r i g h t s r e s e r v e d . 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ 

DA NI=12 NO=159 XM=-0.98989SD+09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s s b 6 0 . t m p FO 
(5E14.6) 
LA 
Cl 02 03 C4 
C9 CIO C l l 012 

SE 
4 5 6 7 8 9 10 11 12 1 2 3 / 
MO NY=9 NX=S BE=SD PS=DI FI 
FIXBE(5 ,1) B E { 6 , 1 ) B E ( 4 , 2 ) B E ( 6 , 2 ) 
F IXBE(7 ,1 ) B E ( 8 , 1 ) B E ( 9 , 1 ) B E ( 7 , 2 ) 
FIX BE(7,S) B E ( 8 , 3 ) B E ( 9 , S ) B E ( 8 , 4 ) 
FIXBE(7 ,5) B E ( 9 , 5 ) B E ( 7 , 6 ) B E ( 8 , 6 ) 
FIXGA(1,S) GA(2 ,S) GA(S,S) GA(7,S) 
OU SE TV EF 

CS 

B E ( 4 , 3 ) 
B E ( 8 , 2 ) 
BE{9 ,4) 

06 

BE 
BE 

: 5 , 3 ; 
; 9 , 2 i 

GA(8,S) GA(9 ,3 ) 

07 08 

UNSPECIFIED TITLE 

-lf»4BER OF INPUT VARIABLES 12 



NUMBER OF Y - VARIABLES 9 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 9 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 159 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

04 05 06 C7 

COVARIANCE MATRIX TO BE ANALYZED 

010 011 012 01 

CIO 
Cll 
012 
01 
02 
03 

1.000 
.506 
.369 
.070 

-.282 
-.172 

1.000 
.291 

-.072 
-.228 
-.325 

1.000 
-.227 
-.205 
-.217 

1.000 
.006 

-.006 

08 

02 

1.000 
.007 

09 

04 
CS 
06 
07 
CS 
09 
010 
Cll 
012 
01 
02 
03 

1.000 
.584 
.350 
.954 
.552 
.352 
.920 
.472 
.318 
.139 

-.203 
.002 

1.000 
.153 
.570 
.825 
.174 
.545 
.619 
.124 

-.013 
-.098 
.038 

1.000 
.371 
.192 
.944 
.342 
.246 
.909 

-.180 
-.148 
-.020 

1.000 
.571 
.400 
.977 
.518 
.378 
.092 

-.236 
-.122 

1.000 
.253 
.561 
.814 
.221 

-.053 
-.147 
-.154 

1.000 
.376 
.310 
.970 

-.189 
-.177 
-.150 

CS 

1 .000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

BETA 

GAMMA 

04 

010 

CS 

011 

06 

C12 

04 
05 
C6 
07 
08 
09 

010 
Cll 
012 

0 
0 
0 
0 
0 
0 
0 

12 
14 

0 
0 
0 
0 
0 
0 
0 
0 
15 

0 
0 
0 
0 
0 
0 
0 
0 
0 

07 08 09 

04 
05 
06 
07 
08 
09 
010 
011 
012 

0 
1 
2 
4 
0 
0 
0 
0 
0 

0 
0 
3 
0 
5 
0 
0 
0 
0 

0 
0 
0 
0 
0 
7 
0 
0 
0 

0 
0 
0 
0 
6 
8 

10 
0 
0 

0 
0 
0 
0 
0 
9 
0 

11 
0 

0 
0 
0 
0 
0 
0 
0 
0 

13 



Cl 02 CS 

04 
C5 
06 
C7 
08 
09 
010 
Cll 
012 

16 
18 
20 
22 
25 
28 
31 
33 
35 

17 
19 
21 
23 
26 
29 
32 
34 
36 

0 
0 
0 

24 
27 
30 
0 
0 
0 

PSI 

PSI 

04 

TT" 

05 

18 

06 

T9 

07 

40 

08 

~4l 

09 

42 

010 

43 

011 

44 

012 

45 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

BETA 

04 

BETA 

GAMMA 

010 

01 

C5 

011 

C2 

C6 07 08 09 

04 
05 
06 
07 
C8 
09 
010 
011 
012 

.000 

.603 

.434 

.952 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.111 
.000 
.765 
.000 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.108 

.015 
1.418 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.043 

.000 

.770 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.956 

012 

04 
CS 
06 
07 
08 
09 
CIO 
011 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.049 

.016 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.025 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

cs 

04 
05 
06 
C7 
08 
C9 
CIO 
Oil 
012 

.140 
-.097 
-.241 
-.041 
-.054 
-.024 
-.061 
-.034 
-.048 

-.204 
.024 

-.070 
-.042 
-.045 
-.030 
.053 

-.101 
-.037 

.000 

.000 

.000 
-.124 
-.170 
-.123 
.000 
.000 
.000 

COVARIANCE MATRIX OF Y AND X 

C4 05 C6 07 08 09 



a 
C5 
06 
07 

1.000 
.584 
.350 
.955 

1.000 
.153 
.561 

1.000 
.347 1.001 

08 
09 
CIO 
011 
012 
01 
02 
03 

.552 

.363 
1.334 
.506 
.356 
.139 

-.203 
-.002 

.831 

.188 

.790 

.688 

.17 9 
-.013 
-.098 
-.001 

.171 

.940 

.495 

.177 

.917 
-.180 
-.148 
.000 

.564 

.378 
1.401 
.523 
.375 
.092 

-.236 
-.126 

1.009 
.237 
.796 
.832 
.226 

-.053 
-.147 
-.184 

.993 

.539 

.233 

.968 
-.189 
-.177 
-.133 

COVARIANCE MATRIX OF Y AND X 

CIO Cll C12 01 C2 CS 

CIO 
011 
012 
01 
02 
CS 

2.200 
.745 
.538 
.070 

-.282 
-.178 

1.026 
.221 

-.072 
-.228 
-.151 

1.003 
-.227 
-.205 
-.126 

1.000 
.006 

-.006 

PSI 

,000 
,007 1.000 

04 05 06 07 08 09 

PSI 

,939 .649 .811 .071 .271 .087 

CIO Cll 012 

.232 .324 .055 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

04 05 06 07 08 09 

Toel TIsI .189 .929 .731 .912 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

CIO 011 012 

.894 .684 .945 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .513 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

BETA 

04 CS 06 07 CS 09 

04 
05 
06 
07 
C8 
09 
010 
Oil 
012 

.000 

.603 

.434 

.952 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.111 
.000 
.765 
.000 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.108 

.015 

.966 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.043 

.000 

.770 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.956 

BETA 

CIO 011 012 

C4 .000 .000 .000 
r";_ __ nnn J)00 .ooo 



Cb 

C7 
08 
09 
010 
Cll 
012 

.000 

.000 

.000 

.000 

.000 

.049 

.016 

.000 

.000 

.000 

.000 

.000 

.000 
-.025 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

GAMMA 

01 02 CS 

04 
05 
06 
07 
08 
09 

ClO 
Oil 
012 

.140 
-.097 
-.241 
-.041 
-.054 
-.024 
-.019 
-.034 
-.048 

-.204 
.024 

-.070 
-.042 
-.045 
-.030 
-.054 
-.101 
-.037 

.000 

.000 

.000 
-.124 
-.170 
-.123 
.000 
.000 
.000 

COVARIANCE MATRIX OF Y AND X 

C4 05 06 

04 
05 
06 
07 

1.000 
.584 
.350 
.955 

1.000 
.153 
.561 

1.000 
.347 

07 

1.001 

08 09 

08 
09 
010 
011 
012 
01 
02 
CS 

.552 

.363 

.931 

.486 

.350 

.139 
-.203 
-.002 

.831 

.188 

.547 

.676 

.175 
-.013 
-.098 
-.001 

.171 

.940 

.346 

.169 

.914 
-.180 
-.148 
.000 

.564 

.378 

.978 

.503 

.369 

.092 
-.236 
-.126 

1 

-
-
-

.009 

.237 

.554 

.820 

.223 

.053 

.147 

.184 

.993 

.379 

.225 

.966 
-.189 
-.177 
-.133 

COVARIANCE MATRIX OF Y AND X 

010 Cll 012 01 

CIO 
011 
012 
01 
02 
03 

1.001 
.501 
.372 
.070 

-.282 
-.122 

1.005 
.210 

-.072 
-.228 
-.148 

.998 
-.227 
-.205 
-.125 

1.000 
.006 

-.006 

PSI 

04 05 06 07 

PSI 

,939 

010 

649 

011 

.811 

C12 

071 

02 

1.000 
.007 

08 

.271 

.042 .324 .055 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

04 05 06 07 CS 

.061 .351 .189 r m .731 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

CIO 011 C12 

C3 

1.000 

09 

,087 

C9 

912 

.958 .678 .945 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .532 



CHI-SQUARE WITH 27 DEGREES OF FREEDOM = 

GOODNESS OF FIT INDEX = .924 
ADJUSTED GOODNESS OF FIT INDEX = .77 9 

ROOT MEAN SQUARE RESIDUAL = 

31.12 (P = .000) 

031 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = - . 1 7 7 

MEDIAN FITTED RESIDUAL = . 000 
LARGEST FITTED RESIDUAL = .084 

STEMLEAF PLOT 
- 118 
- II 
- 019655 
- 0 1322111111110000000000000000000000000000000000000000000000 

0 d l l l l l 2 2 2 2 2 S 4 
01888 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -2.490 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = 1.631 

STEMLEAF PLOT 
- 2|S 
- 21421 
- II 
- 112 
- 0)99866 
- 0144333322111110000000000000000000000000000000000 

0I111222S33444 
0IS5579 
111 
1IS66 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

04 OS 06 07 08 09 

C4 
05 
C6 
07 
08 
09 
010 
011 
012 

.000 

.067 

.092 

.022 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.090 

.000 

.051 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.026 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.053 

.031 

.017 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.029 

.000 

.055 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.021 

BETA 

CIO C l l 012 

C4 
C5 
06 
C7 
08 
C9 
CIO 
cn 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.n';7 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

pnn 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



CIZ .024 ,022 000 

GAMMA 

01 02 03 

C4 
05 
06 
C7 
08 
09 
010 
011 
012 

.078 

.065 

.074 

.022 

.042 

.025 

.016 

.046 

.020 

.078 

.066 

.074 

.022 

.043 

.025 

.017 

.048 

.020 

.000 

.000 

.000 

.021 

.042 

.024 

.000 

.000 

.000 

PSI 

C4 05 06 07 C8 09 

,107 ,074 ,092 .008 .031 .010 

PSI 

CIO 011 012 

.005 037 ,006 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

04 cs 06 07 08 09 

04 
C5 
06 
07 
08 
09 
010 
Cll 
012 

,000 
9.025 
4.712 

43.161 
.000 
.000 
.000 
.000 
.000 

.000 

.000 
-1.236 

.000 
15.027 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
35.154 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
2.053 
.484 

57.045 
.000 
.000 

1 

14 

.000 

.000 

.000 

.000 

.000 

.483 

.000 

.021 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
45.282 

BETA 

CIO 011 012 

04 
05 
06 
07 
08 
09 
CIO 
Oil 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.856 

.662 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-1.152 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

GAMMA 

01 02 03 

C4 
05 
C6 
C7 
C8 
09 

CIO 
Cll 
ri 7 

JT 

1.801 
-1.477 
-3.272 
-1.885 
-1.276 
-.980 

-1.123 
-.747 

_9 / m 

-2.614 
.369 

-.941 
-1.909 
-1.035 
-1.210 
-3.187 
-2.128 
-1 858 

\ 

.000 

.000 

.000 
-5.808 
-4.009 
-5.094 

.000 

.000 

.000 



PSI 

C4 

8 . 8 0 3 

C5 

8 . 8 0 3 

C6 

8 . 8 0 3 

07 

8 . 8 0 3 

08 

8 . 8 0 3 

09 

8 . 8 0 3 

PSI 

CIO 

8 . 8 0 3 

C l l 

8 . 8 0 3 

012 

8 . 8 0 3 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

0 1 02 03 

C4 
05 
06 
C7 
08 
09 
CIO 
011 
C12 

.140 
-.012 
-.179 
.093 

-.053 
-.189 
.071 

-.072 
-.226 

-.204 
-.098 
-.147 
-.235 
-.145 
-.175 
-.281 
-.227 
-.203 

.000 

.000 

.000 
-.124 
-.183 
-.133 
-.120 
-.147 
-.125 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

Cl C2 03 

04 
05 
06 
07 
08 
C9 
010 
011 
C12 

.078 

.080 

.078 

.077 

.078 

.077 

.076 

.077 

.076 

.078 
,080 
.078 
.077 
.078 
.077 
.076 
.077 
.076 

.000 

.000 

.000 

.021 

.042 

.024 

.021 

.033 

.023 

INDIRECT EFFECTS OF X ON Y 

01 02 CS 

04 
05 
06 
07 
C8 
09 
CIO 
Cll 
012 

.000 

.084 

.062 

.133 

.001 
-.165 
.090 

-.037 
-.178 

.000 
-.123 
-.078 
-.194 
-.101 
-.145 
-.227 
-.125 
-.166 

.000 

.000 

.000 

.000 
-.013 
-.010 
-.120 
-.147 
-.125 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

01 02 CS 

04 
05 
06 

.000 

.048 

.032 

.000 

.049 

.033 

.000 

.000 

.000 

07 
C8 
C9 
CIO 

07 4 
,066 
,073 
JiI5_ 

.000 

.007 

.005 

.021 



012 
.063 
,074 

.064 

.074 

TOTAL EFFECTS OF Y ON Y 

04 05 

033 
023 

C6 07 C8 

TOTAL EFFECTS OF Y ON Y 

CIO 011 012 

04 
05 
06 
07 
08 
09 
010 
011 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.049 

.014 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.025 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS 1.4 60 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

04 CS 06 07 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

08 

09 

04 
05 
C6 
07 
CS 
C9 
CIO 
011 
012 

.000 

.603 

.368 

.952 

.564 

.376 

.920 

.479 

.362 

.000 

.000 
- . 1 1 1 
.000 
.765 

-.069 
.000 
.589 

-.081 

.000 

.000 

.000 

.000 

.000 

.919 

.000 

.000 

.879 

.000 

.000 

.000 

.000 

.108 

.020 

.966 

.130 

.031 

.000 

.000 

.000 

.000 

.000 

.043 

.000 

.770 

.022 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.956 

09 

04 
05 
06 
07 
08 
C9 
CIO 
011 
012 

.000 

.067 

.075 

.022 

.066 

.073 

.027 

.067 

.072 

.000 

.000 

.090 

.000 

.051 

.085 

.000 

.057 

.083 

.000 

.000 

.000 

.000 

.000 

.026 

.000 

.000 

.032 

.000 

.000 

.000 

.000 

.053 

.030 

.017 

.066 

.036 

.000 

.000 

.000 

.000 

.000 

.029 

.000 

.055 

.033 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.021 

CIO 011 

INDIRECT EFFECTS OF Y ON Y 

04 05 

012 

04 
05 
06 
07 
08 
09 
010 
Oil 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.057 

.023 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.022 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

06 07 08 09 

C4 
05 
C6 
07 
08 
C9 
010 
Cll 
012 

TNTT 

.000 

.000 
-.067 
.000 
.564 
.376 
.920 
.479 
.362 

.000 

.000 

.000 

.000 

.000 
-.069 
.000 
.589 

-.081 

Q£ y ON Y 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.879 

.000 

.000 

.000 

.000 

.000 

.005 

.000 

.130 

.031 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.022 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



CIO Cll 012 

04 
05 
C6 
07 
C8 
09 
010 
011 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
-.001 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

04 05 C6 C7 

012 .072 083 032 ,036 

STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

CIO 011 C12 

04 
05 
06 
07 
08 
09 

OlO 
Cll 
012 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.002 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

08 

.033 

09 

04 
05 
06 
07 
08 
09 
010 
011 

.000 

.000 

.055 

.000 

.066 

.073 

.027 

.067 

.000 

.000 

.000 

.000 

.000 

.085 

.000 

.057 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.004 

.000 

.066 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

,000 

THE PROBLEM USED 396S2 BYTES (= 7.8% OF AVAILABLE WORKSPACE) 

TIME USED : 34.1 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=12 no=lS9 
-> /se /lO 11 12 1 2 3/ 
-> /mo ny=3 nx=3 be=sd ps=di fi 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East SSrd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, inc. (a Michigan corporation), 1981-91, 
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All rights reserved. 



THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ 

DA NI=12 NO=159 XM=-0.989898D+09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s s b 6 3 . t m p FO 
(5E14.6) 
LA 
Cl C2 CS 04 OS 
C9 CIO Cll 012 
SE 
10 11 12 1 2 3/ 
MO NY=3 NX=S BE=SD PS=DI FI 
OU SE TV EF 

06 07 CB 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 12 

NUMBER OF Y - VARIABLES 3 

NUMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 3 

NUMBER OF KSI - VARIABLES 3 

NUMBER OF OBSERVATIONS 15 9 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

CIO 011 C12 01 

010 
Cll 
012 
01 
02 
C3 

1.000 
.506 
.369 
.070 

-.282 
-.172 

1.000 
.291 

-.072 
-.228 
-.325 

1.000 
-.227 
-.205 
-.217 

1.000 
.006 

-.006 

02 C3 

,000 
,007 1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

BETA 

010 
Cll 
012 

OlO 

0 
1 
2 

011 

CO
 

o
 

o
 

012 

o
o

o
 

GAMMA 

01 C2 03 

010 
oil 
012 

4 
7 
10 

5 
8 
11 

6 
9 

12 

PSI 

010 

13 

011 

14 

012 

15 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 



BETA 

CIO 011 C12 

010 
011 
C12 

.000 

.442 

.309 

.000 

.000 

.044 

.000 

.000 

.000 

GAMMA 

Cl 02 03 

CIO 
Cll 
012 

.071 
-.104 
-.246 

-.281 
-.101 
-.105 

-.170 
-.249 
-.150 

COVARIANCE MATRIX OF Y AND X 

010 011 C12 

PSI 

CIO 011 012 

,887 .665 ,763 

01 02 03 

010 
011 
012 
01 
02 
03 

1.000 
.506 
.369 
.070 

-.282 
-.172 

1.000 
.291 

-.072 
-.228 
-.325 

1.000 
-.227 
-.205 
-.217 

1.000 
.006 

-.006 
1.000 
.007 1.000 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

010 011 012 

.113 .335 .237 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS ,288 

UNSPECIFIED TITLE 

LISREL ESTIMATES (M70CIMUM LIKELIHOOD) 

BETA 

CIO C l l 012 

010 
011 
012 

.000 

.442 

.309 

.000 

.000 

.044 

.000 

.000 

.000 

GAMMA 

0 1 02 OS 

010 
011 
012 

.071 
-.104 
-.246 

-.281 
-.101 
-.105 

-.170 
-.249 
-.150 

COVARIANCE MATRIX OF Y AND X 

010 011 012 

PSI 

CIO 011 012 

a87 ...^65 . 7 6 3 

01 02 03 

CIO 
011 
012 
01 
02 
03 

1.000 
.506 
.369 
.070 

-.282 
-.172 

1.000 
.291 

-.072 
-.228 
-.325 

1.000 
-.227 
-.205 
-.217 

1.000 
.006 

-.006 
1 .000 

.007 1 .000 



SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

010 Cll 012 

.113 .335 .237 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .288 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = 

.00 (P = i.oo; 

.000 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED'RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 

UNSPECIFIED TITLE 

STANDARD ERRORS 

BETA 

GAMMA 

PSI 

ClO 

01 

010 

101 

Cll 

02 

Cll 

,075 

012 

CIO 
Cll 
C12 

.000 

.070 

.084 

.000 

.000 

.086 

.000 

.000 

.000 

C3 

CIO 
011 
C12 

.076 

.066 

.071 

.076 

.068 

.07 4 

.076 

.067 

.074 

012 

,087 

UNSPECIFIED TITLE 

T-VALUES 

BETA 

CIO 

GAMMA 

-C4-

011 

• ^ 2 

C12 

CIO 
Cll 
012 

.000 
6.361 
3.689 

.000 

.000 

.509 

.000 

.000 

.000 

CS 



CIO .936 -3.714 -2.247 
Cll -1.587 -1.485 -3.737 
012 -3.463 -1.428 -2.016 

PSI 

CIO Cll 012 

8 . 8 0 3 8 . 8 0 3 8 . 8 0 3 

UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

TOTAL EFFECTS OF X ON Y 

0 1 02 03 

010 
011 
012 

.071 
-.073 
-.227 

-.281 
-.226 
-.202 

-.170 
-.324 
-.217 

STANDARD ERRORS FOR TOTAL EFFECTS OF X ON Y 

01 02 OS 

CIO 
011 
012 

.076 

.074 

.074 

.076 

.074 

.074 

.076 

.074 

.074 

INDIRECT EFFECTS OF X ON Y 

01 02 03 

CIO" 
Cll 
012 

.000 

.031 

.019 

.000 
-.124 
-.097 

.000 
-.075 
-.067 

STANDARD ERRORS FOR INDIRECT EFFECTS OF X ON Y 

Cl C2 03 

CIO 
011 
012 

.000 

.034 

.027 

.000 

.039 

.034 

.000 

.035 

.035 

TOTAL EFFECTS OF Y ON Y 

CIO 011 012 

CIO 
011 
012 

.000 

.442 

.328 

.000 

.000 

.044 

.000 

.000 

.000 

LARGEST EIGENVALUE OF B*B' (STABILITY INDEX) IS .292 

STANDARD ERRORS FOR TOTAL EFFECTS OF Y ON Y 

010 Cll 012 

010 
011 
C12 

.000 

.070 

.075 

.000 

.000 

.086 

.000 

.000 

.000 

INDIRECT EFFECTS OF Y ON Y 

010 Cll C12 

CIO 
Cll 
012 

.000 

.000 

.019 

.000 

.000 

.000 

.000 

.000 

.000 



STANDARD ERRORS FOR INDIRECT EFFECTS OF Y ON Y 

CIO Cll 012 

CIO 
C l l 
012 

. 0 0 0 

. 0 0 0 

. 0 3 8 

. 000 

. 0 0 0 

. 000 

.000 

.000 

. 000 

THE PROBLEM USED 6152 BYTES (= 1.2% OF AVAILABLE WORKSPACE) 

TIME USED : 1.3 SECONDS 



Explanation for path coefficient value differences in main study 2 

Figure A 

Relationship between IMZ and Feedback 
CN 

Positive F/back Grp Neutral F/back Grp 



Figure B 
Relationship between M2 and IM1 

IM1 



Relationship between Residuals and Feedback 
CD 
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Figure D 

Relationship between IM2 and IM1 by Group 
CN 
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Figure E 

Relationship between adj IM2 and adj IM1 
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Figure E 

Relationship between adj IM2 and adj IM1 
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/\ppenaix Z4 Design of confinnatory factor analysis 

Appendi.x 10.1 

McAuley, Duncan and Tammen (1989) supported the use of the iMl by using a confirmatory factor 

analysis. In fact, their results (as noted by Markland 1993) gave significant X' values, which 

generally indicate that the fit is not good, although it is well known that these values are only one way 

of looking at the fit of the model and should be used in a relative, rather than an absolute, way. A 

table similai to that presented by McAuley et al (1989) is shown for the current analysis in Table 10.1. 

A/4 3 first order latent variables, 1 2nd order 

M3 3 first order latent variables, no 2nd order 

Ml 1 first order latent variable 

Mo Null Model 

McAuley et al (1989) compared the second order model to the first order model. However Table 10.1 

shows that aU the statistics for the two models are the same in the present study. This is because 

removal of the Pressure /Tension subscale leaves only three subscales and the mathematics below 

demonstrates that when there are only three first order latent variables the two models generate the 

same covariance matrix and hence caimot be separated on the basis of the data. 

The second order model can be written as (in standard LISREL notation) 

with variance covariance matrix 

2;̂  =A_,(ror'+T,)A; + ,̂ 

The first order model can be written as 

with variance matrix 

2 , = A / ^ , ) A ; + ̂ . 

If ^ , = r O f + 4 ,̂ then y = y and hence the two models are equivalent. Note that 

4̂ 1 and ^ , can be written as 



a ; Px2^xO 2 A 3 0-lO"3 

^ PT3^I^^ 

Y^ ] and 0 = [oi] 

and 

•) 

0 

O's 

0 

0 

o^ 

ror'+^, = 

Therefore generating the equations: 

0^ = 0^7^ + 0^ 

A3^iC^3 = r2C^ 

/^23^iC7'3 = r i r 2 c ^ 

If 0-4, C7j, Og, cr,, 7I,;K2 can be expressed in terms of o'^,o-^,o-^,Pu,Pn,Pi3 ^ ^ result is 
proved, in fact, manipulating the above equations, the forming is obtained: 

y P-n J P12 

^6=(A 

a^T = o\ 

P\i-PnP7i 

V 

PM 

-A: 
A l 

V 

^ Pn-p\^Pn^ 

PM^X 

J 
ri = 

Px2^x 

Hence the two models are equivalent. With only tiiree subscales it would be impossible 

to separate the first order and second order models on the basis of the data. 

Table 10.2 shows the estimates of the parameters for both the first and second order models. For the 

first-order model A ij gave the loadings of the items on their respective subscales. Since the scale of 

latent variable was arbitrary, one of the it was set to 1 for each subscale. All the loadings were 

statistically significant since all items' values of t were greater than 2. For the second-order model, in 

addition, the LISREL package provided estimates of the loadings X ij of the first order factors on 



intrinsic motivation. As before, the scale for intrinsic motivation was arbitrary and hence one of the 

item loading was X set to 1, All the loadings were statistically significant indicating that the first 

order factor, loaded on the intrinsic motivation factor. 

Table 10.2. Parameter for First and Second Order Models (N=80). 

Factor 1 

Factor 2 

Factor 3 

IM 

\ 

K 
K 
K 

K 
K 
K 
X.. 

First Order 
Model 

Loading 

1 

0.617 

0.691 

0.798 

1 

1.04 

0.985 

0.798 

1 

1.055 

0.959 

t-value 

2.90 

3.20 

3.59 

11.43 

10.48 

7.32 

6.51 

6.23 

Second Order 
Model 

Loading 

'21 

s. 

1 

0.617 

0.691 

0.798 

1 

1.04 

0.985 

0.798 

1 

1.055 

0.959 

1 

1.161 

0.674 

t-value 

2.90 

3.20 

3.59 

11.43 

10.48 

7.32 

6.51 

6.23 

3.48 

3.21 
31 



:sults of confirmatory factor analysis 
-> prelis 
-> /variables cl c2 c3 c4 c5 c6 c7 c8 c9 clO cll (co) 
-> /matrix=out ('cfa matrix'). 

P R E L I S 1.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

C o p y r i g h t b y S c i e n t i f i c S o f t w a r e , I n c . (a M i c h i g a n c o r p o r a t i o n ) , 1 9 8 1 - 9 1 . 
P a r t i a l c o p y r i g h t by M i c r o s o f t C o r p o r a t i o n , 1 9 8 4 - 1 9 9 0 . 

A l l r i g h t s r e s e r v e d . 

THE FOLLOWING PRELIS CONTROL LINES HAVE BEEN READ : 

o r MS WINDOWS R e l e a s e 6 . 0 ; 
11 NO=0 MI= - 0 . 9 8 9 8 9 8 D + 3 7 MC=1 TR=LI 

C2 C3 04 
= c : \ w i n d o w s \ t e m p \ s p s s b 3 7 . t m p 

SPSS f 
DA NI= 
LA 

01 
RA FI= 
CO 01 
CO 02 
CO 03 
CO 04 
CO 05 
CO 06 
CO 07 
CO 08 
CO 09 
CO CIO 
CO C l l 
ou MA=KM S M = c : \ w i n d o w s \ t e m p \ s p s s b 3 8 . tmp 

C5 C6 07 08 0 9 

TOTAL SAMPLE SIZE = 80 

UNIVARIATE SUMMARY STATISTICS FOR CONTINUOUS VARIABLES 

VARIABLE 

01 
02 
03 
04 
05 
06 
07 
C8 
09 

CIO 
Cll 

MEAN 

5.613 
4.663 
5.425 
4.913 
5.000 
5.313 
5.000 
5.350 
4.875 
5.375 
5.063 

ST. DEV. 

.665 
1.232 
.823 

1.203 
.914 

1.038 
.871 
.618 

1.195 
.862 

1.011 

SKEWNESS 

.103 

.510 
-.242 
-.230 
.612 

-.595 
.000 
.597 

-.256 
.156 
.099 

KURTOSIS 

-.232 
-.937 
-.565 
.256 

-.399 
-.031 
.010 
.366 

-.348-
-.543 
-.363 

MINIMUM 

4.000 
3.000 
4.000 
2.000 
4.000 
2.000 
3.000 
4.000 
2.000 
4.000 
3.000 

FREQ. 

2 
11 
12 
4 

27 
1 
3 
3 
2 

12 
4 

MAXIMUM 

7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 

FREQ. 

6 
7 
5 
9 
6 
6 
3 
3 
6 
8 
7 

SPSS for MS WINDOWS Release 6.0; 

ESTIMATED CORRELATION MATRIX 

Cl 02 03 04 05 06 



-> GET TRANSLATE 

-> FILE='C:\WINWORD\STATCONS\CHOI\CFA DAT' 
-> /TYPE=TAB /MAP . 

Data written to the working file. 
1 variables and 80 cases written. 
Variable: VARl Type: String Format: A40 
-> EXECUTE . 

-> data list file='c:\winword\statcons\choi\cfa.dat' free records=l/ 
-> cl c2 c3 c4 c5 c6 c7 c8 c9 clO cll. 
-> prelis 

-> /varibales cl c2 c3 c4 c5 c6 c7 c8 c9 clO cll (co) 
-> /type=corr 
-> /matrix=out ('path matrix'). 

P R E L I S 1.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91. 
Partial copyright by Microsoft Corporation, 1984-1990. 

All rights reserved. 

THE FOLLOWING PRELIS CONTROL LINES HAVE BEEN READ : 

SPSS for MS WINDOWS Release 6.0; 
DA NI=11 NO=0 MI= -0.989898D+37 MC=1 TR=LI 
LA 

01 C2 03 04 05 06 07 08 09 
RA FI=c:\windows\temp\spssb4.tmp 
CO 01 
CO 02 
CO 03 
CO 04 
CO 05 
CO 06 
CO 07 
CO C8 
CO 09 
CO 010 
CO Cll 
OU MA=KM SM=c: \windows\temp\spssb5 . t:mp 

TOTAL SAMPLE SIZE = 80 

UNIVARIATE StJMMARY STATISTICS FOR CONTINUOUS VARIABLES 

VARIABLE 

01 
02 
03 
04 
C5 
06 
C7 
CB 
C9 

MEAN 

5.613 
4.663 
5.425 
4.913 
5.000 
5.313 
5.000 
5.350 
4.875 

ST. DEV. 

.665 
1.232 
.823 

1.203 
.914 

1.038 
.871 
.618 

1.195 

SKEWNESS 

.103 

.510 
-.242 
-.230 
.612 

-.595 
.000 
.597 

-.256 

KURTOSIS 

-.232 
-.937 
-.565 
.256 

-.399 
-.031 
.010 
.3<̂ 6 

-.348 

MINIMUM 

4.000 
3.000 
4.000 
2.000 
4.000 
2.000 
3.000 
4.000 
2.000 

FREQ. 

2 
11 
12 
4 

27 
1 
3 
3 
2 

MAXIMUM 

7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 
7.000 

FREQ. 

6 
7 
5 
9 
6 
6 
3 
3 
6 

file://c:/winword/statcons/choi/cfa.dat'
file:///spssb4
file:///windows/temp/spssb5


Cll 5.063 1.011 
156 
099 

-.543 
-.363 

4.000 
3.000 

12 
4 

7.000 
7.000 

8 
7 

SPSS for MS WINDOWS Release 6.0; 

ESTIMATED CORRELATION MATRIX 

01 C2 03 04 05 C6 

01 
02 
C3 
C4 
05 
06 
C7 
08 
C9 
CIO 
Cll 

1.000 
.564 
.489 
.416 
.333 
.141 
.262 
.241 
.400 
.256 
.526 

1.000 
.355 
.817 
.540 
.351 
.483 
.373 
.728 
.383 
.526 

1.000 
.076 
.505 
.006 
.159 
.152 
.145 
.290 
.226 

1.000 
.276 
.326 
.278 
.399 
.794 
.239 
.671 

1.000 
.200 
,620 
.202 
.359 
.578 
.164 

1.000 
.350 
.439 
.430 
.108 
.090 

ESTIMATED CORRELATION MATRIX 

C7 C8 09 CIO 011 

07 
C8 
09 
CIO 
011 

T 

1.000 
.070 
.389 
.640 
.000 

HE PROBLEM 

1.000 
.488 

-.107 
.349 

USED 

1.000 
.169 
.667 

48016 BYTES ( = 

1.000 
-.114 1.000 

= 9.3% OF AVAILABLE WORKSPACE) 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=ll no=80 
-> /se /I 3 6 8/ 
-> /mo nx=4 nk=l lx=fr ph=st 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=11 N0=80 XM=-0.9B9898D+09 
KM F I = c : \ w i n d o w s \ t e m p \ s p s s b 8 . t i n p FO 
(5E14.6) 
LA 

Cl C2 C3 04 C5 
09 CIO C l l 

SE 
1 3 6 8 / 
MO NX=4 NK=1 LX=FR PH=ST 
OU SE TV EF 

06 C7 08 



UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 11 

NUMBER OF Y - VARIABLES 0 

NUMBER OF X - VARIABLES 4 

NUMBER OF ETA - VARIABLES 0 

NUMBER OF KSI - VARIABLES 1 

NtJMBER OF OBSERVATIONS 80 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

01 03 06 08 

01 
03 
06 

1.000 
.489 
.141 

1.000 
.006 

c; 
03 
06 
08 

1 
2 
3 
4 

PHI 

KSI 1 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

LAMBDA X 

KSI 1 

01 
03 
C6 
C8 

.826 

.469 

.239 

.430 

PHI 

KSI 1 

1.000 
08 .241 .152 .439 1.000 

UNSPECIFIED TITLE 

PARAMETER SPECIFICATIONS 

LAMBDA X 

KSI 1 

KSI 1 0 

THETA DELTA 

Cl 03 C6 08 

KSI 1 1.000 

THETA DELTA 

Cl C3 06 C8 



.318 .780 7941 Tsls" 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

Cl C3 06 08 

•682 .220 .057 Us 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .731 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMLFM LIKELIHOOD) 

LAMBDA X 

KSI 1 

01 
03 
06 
C8 

.831 

.575 

.189 

.313 

PHI 

KSI 1 

KSI 1 1.000 

THETA DELTA 

01 C3 06 08 

.309 .669 .964 .902 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

01 03 C6 08 

.691 .331 .036 .098 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .742 

CHI-SQUARE WITH 2 DEGREES OF FREEDOM = 15.80 (P = .000) 

GOODNESS OF FIT INDEX = .915 
ADJUSTED GOODNESS OF FIT INDEX = .57 4 

ROOT MEAN SQUARE RESIDUAL = .125 

UNSPECIFIED TITLE 

SUMMT^Y STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.103 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .380 

STEMLEAF PLOT 

- no 
'- 013220000 
Oil 
II 
21 
3|8 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -1.431 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = 3.767 



STEMLEAF PLOT 
- 0 1 4 4 7 7 0 0 0 0 

01 
2188 

LARGEST POSITIVE STANDARDIZED RESIDUALS 

RESIDUAL FOR C3 AND Cl = 3 . 7 67 

RESIDUAL FOR C8 AND 06 = 3 . 7 67 

UNSPECIFIED TITLE 

STANDARD ERRORS 

LAMBDA X 

KSI 1 

01 .215 
03 .170 
06 .132 
08 .136 

THETA DELTA 

Cl C3 06 08 

.328 .189 .156 .152 

UNSPECIFIED TITLE 

T-VALUES 

LAMBDA X 

KSI 1 

01 
03 
06 
08 

THETA 

3.864 
3.383 
1.428 
2.307 

DELTA 

Cl 03 06 08 

.944 3.546 6.191 5.936 

THE PROBLEM USED 2264 BYTES (= .4% OF AVAILABLE WORKSPACE) 

TIME USED : 3.2 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=ll no=80 
-> /se /2 4 9 11/ 
-> /mo nx=4 nk=l lx=fr ph=st 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 



This program is published exclusively by . 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91. 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=11 NO=80 XM=-0.989898D+09 
KM FI=c:\windows\temp\spssbll.tmp FO 
(5E14.6) 
LA 
Cl 02 03 04 
09 010 Cll 
SE 
2 4 9 11/ 
MO NX=4 NK=1 LX=FR PH=ST 
OU SE TV EF 

C5 06 C7 08 

UNSPECIFIED TITLE 

NtMBER OF INPUT VARIABLES 11 

NUMBER OF Y - VARIABLES 0 

NtJMBER OF X - VARIABLES 4 

NUMBER OF ETA - VARIABLES 0 

NUMBER OF KSI - VARIABLES 1 

NtJMBER OF OBSERVATIONS 80 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

02 04 09 

02 
04 
09 
011 

1.000 
.817 
.728 
.526 

1.000 
.794 
.671 

1.000 
.667 

Cll 

1.000 

UNSPECIFIED 

PARAMETER 

TITLE 

SPECIFICATIONS 

LAMBDA X 

02 
04 
C9 
011 

KSI 1 

1 
2 
3 
4 

PHI 

KSI 1 

KSI 1 0 

THETA DELTA 



C9 o i l 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

LAMBDA X 

KSI 1 

02 
04 
C9 

011 

.858 

.947 

.826 

.723 

PHI 

KSI 1 

KSI 1 1.000 

THETA DELTA 

02 04 09 011 

.264 .104 .318 .477 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

C2 04 C9 011 

.736 .896 .682 .523 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .936 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

LAMBDA X 

KSI 1 

02 
04 
09 

011 

PHI 

I 1 

THETA 

.852 

.947 

.850 

.705 

KSI 1 

1.000 

DELTA 

02 C4 09 011 

T2T5 .103 .277 .503 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

02 04 C9 Cll 

.725 .897 .723 .497 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .937 

CHI-SQUARE WITH 2 DEGREES OF FREEDOM = 6.92 (P = .031) 

GOODNESS OF FIT INDEX = .961 



DF FIT INDEX = .803 
ROOT MEAN SQUARE RESIDUAL = ,032 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.07 5 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .067 

STEMLEAF PLOT 
-018 
- 011000000 
Oil 
017 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -2.229 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = 1.987 

STEMLEAF 
- 2122 
- 11 
- 010000 
0122 
11 
2 100 

PLOT 

UNSPECIFIED TITLE 

STANDARD ERRORS 

LAMBDA X 

02 
04 
09 
011 

THETA 

KSI 1 

.092 

.086 

.092 

.100 

DELTA 

02 

.056 

04 09 011 

.043 .056 086 

UNSPECIFIED TITLE 

T-VALUES 

LAMBDA X 

KSI 1 

02 
C4 
09 
Cll 

9 
10 
9 
7 

248 
987 
.225 
.045 

THETA DELTA 

C2 

4.931 

04 

2.382 

09 

4.950 

011 

5.838 



THE PROBLEM USED 2264 BYTES (= .4% OF AVAILABLE WORKSPACE) 

TIME USED : 6 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=ll no=80 
-> /se /5 7 10/ 
-> /mo nx=3 nk=l lx=fr ph=st 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91. 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=11 NO=80 XM=-0.989898D+09 
KM FI=c:\windows\temp\spssbl4.tmp FO 
(5E14.6) 
LA 
01 02 03 04 
C9 CIO 011 
SE 
5 7 10/ 
MO NX=3 NK=1 LX=FR PH=ST 
OU SE TV EF 

05 06 C7 08 

UNSPECIFIED TITLE 

NtJMBER OF INPUT VARIABLES 11 

NtJMBER OF Y - VARIABLES 0 

NUMBER OF X - VARIABLES 3 

NtJMBER OF ETA - VARIABLES 0 

NUMBER OF KSI - VARIABLES 1 

NUMBER OF OBSERVATIONS 80 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

C5 07 CIO 

05 
C7 

CIO 

1 . 0 0 0 
. 6 2 0 
. 5 7 8 

1 .000 
. 640 1.000 

file:///windows/temp/spssbl4


PARAMETER SPECIFICATIONS 

LAMBDA X 

C5 
C7 
CIO 

KSI 1 

1 
2 
3 

PHI 

KSI 1 

KSI 1 0 

THETA DELTA 

05 07 010 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS] 

LAMBDA X 

KSI 1 

05 
07 
010 

.PHI 

KSI 1 

THETA 

.748 

.828 

.773 

KSI 1 

1.000 

DELTA 

05 C7 CIO 

.440 .314 .403 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

05 07 CIO 

.560 .686 .597 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .832 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

LAMBDA X 

KSI 1 

05 
07 
010 

PHI 

KSI 1 

.748 

.828 

.773 

KSI 1 

1.000 

THETA DELTA 



05 C7 010 

.440 .314 nol 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

05 07 CIO 

.560 .686 .597 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .832 

CHI-SQUARE WITH 0 DEGREES OF FREEDOM = .00 (P = 1.00) 

GOODNESS OF FIT INDEX =1.000 
ROOT MEAN SQUARE RESIDUAL = .000 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = .000 
MEDIAN FITTED RESIDUAL = .000 
LARGEST FITTED RESIDUAL = .000 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = .000 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = .000 

UNSPECIFIED TITLE 

STANDARD ERRORS 

LAMBDA X 

KSI 1 

05 
07 
CIO 

THETA 

.106 

.104 

.106 

DELTA 

05 07 CIO 

098 .098 .098 

UNSPECIFIED TITLE 

T--VALUES 

LAMBDA X 

05 
C7 
CIO 

THETA 

KSI 1 

7.057 
7.927 
7.319 

DELTA 

C5 07 CIO 

4.478 3.197 4.129 



584 BYTES (= .3% OF AVAILABLE WORKSPACE) 

TIME USED : 4 SECONDS 

-> lisrel 
-> /matrix=in ('path matrix') 
-> /da ni=ll no=80 
-> /se /5 7 10/ 
-> /mo nx=3 nk=l lx=fr ph=st 
-> /eqlx(l,l) lx(l,2) lx(l,31 
-> /ou se tv ef. 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91, 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=11 
KM FI=c: 
(5E14.6) 
LA 
Cl 
09 
SE 
5 7 10/ 
MO NX=3 
EQ LX(1, 
OU SE TV 

NO=80 XM= -0.989898D+09 
\windows\temp\spssbl7.tmp 

02 
CIO 

NK=1 LX 
1) LX(1 
EF 

=FR 
,2) 

03 04 
011 

PH=ST 
LX(1,3 ) 

FO 

C5 06 07 08 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 11 

NtJMBER OF Y - VARIABLES 0 

NtJMBER OF X - VARIABLES 3 

NUMBER OF ETA - VARIABLES 0 

NUMBER OF KSI - VARIABLES 1 

NUMBER OF OBSERVATIONS 80 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 

05 C7 CIO 

C5 
07 
010 

1.000 
.620 
.578 

1.000 
.640 1.000 

file:///windows/temp/spssbl7


UNSPECIFIED 

PARAMETER 

TITLE 

SPECIFICATIONS 

LAMBDA X 

05 
C7 

010 

KSI 1 

1 
1 
1 

PHI 

KSI 1 

KSI 1 0 

THETA DELTA 

05- 07 CIO 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

LAMBDA X 

KSI 1 

05 
07 
CIO . 

PHI 

KSI 1 

THETA 

.783 

.783 

.783 

KSI 1 

1.000 

DELTA 

C5 07 010 

.440 .314 .403 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

05 07 CIO 

.582 .661 .603 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .830 

UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

LAMBDA X 

KSI 1 

05 
07 

CIO 

.785 

.785 

.785 

PHI 

KSI 1 

KSI 1 1.000 



05 C7 CIO 

TUT .346 n?i 

SQUARED MULTIPLE CORRELATIONS FOR X - VARIABLES 

05 C7 CIO 

.594 .641 .610 

TOTAL COEFFICIENT OF DETERMINATION FOR X - VARIABLES IS .82! 

CHI-SQUARE WITH 2 DEGREES OF FREEDOM = .42 (P = .812) 

GOODNESS OF FIT INDEX = .997 
ADJUSTED GOODNESS OF FIT INDEX = .990 

ROOT MEAN SQUARE RESIDUAL = .029 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.038 
MEDIAN FITTED RESIDUAL = -.003 
LARGEST FITTED RESIDUAL = .038 

STEMLEAF PLOT 
-2187 
- 0|9 
0|4 
2148 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -.613 
MEDIAN STANDARDIZED RESIDUAL = -.014 
LARGEST STANDARDIZED RESIDUAL = .44 9 

STEMLEAF PLOT 
- 0|6 
- 0|31 
01144 

UNSPECIFIED TITLE 

STANDARD ERRORS 

LAMBDA X 

KSI 1 

05 .076 
C7 .076 
CIO .076 

THETA DELTA 

05 07 CIO 

.091 .081 .087 

UNSPECIFIED TITLE 

T-VALUES 



KSI 1 

C5 10.329 
C7 10.329 
CIO 10.329 

THETA DELTA 

C5 07 010 

4.618 4.251 4.499 

THE PROBLEM USED 1448 BYTES (= .3% OF AVAILABLE WORKSPACE) 

TIME USED : .7 SECONDS 



-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 

lisrel 
/matrix=in ('path matrix') 
/da ni=ll no=80 

/I 2 3 4 5 6 7 8 9 10 11/ /se 
/mo 
/Ie 
/Ik 
/fi 
/fr 

ny=ll ne=3 nk=0 
/one two three 
/intmot 

ly=fu,fi ps=sy,fr te=di,fr be=ze,fi 

ly(l,l) 
iy(3,i) 

/fr ly(6,l) 
/fr ly(9,2) 
/va 1 ly(l,l) 
/ou se tv ef. 

ly(2,2) ly(5,3) 
ly(4,2) 
ly(7,3) ly(8,l) 
ly(10,3) ly(ll,2) 
ly(2,2) ly(5,3) 

L I S R E L 7.20 

BY 

KARL G JORESKOG AND DAG SORBOM 

This program is published exclusively by 

SCIENTIFIC SOFTWARE, Inc. 
1525 East 53rd Street, Suite 906 
Chicago, Illinois 60615, U.S.A. 
(800)247-6113 or (312)684-4979 

Copyright by Scientific Software, Inc. (a Michigan corporation), 1981-91, 
Partial copyright by Microsoft Corporation, 1984-90. 

All rights reserved. 

THE FOLLOWING LISREL CONTROL LINES HAVE BEEN READ : 

DA NI=11 NO=80 XM=-0.989898D+09 
KM FI=c:\windows\temp\spssb26.tmp FO 
(5E14.6) 
LA 

02 C3 C4 05 
CIO Cll 

Cl 
09 
SE 
12 3 4 5 6 7 8 9 10 11/ 
MO NY=11 NE=3 NK=0 LY=FU,FI PS=SY,FR 
LE 
ONE TWO THREE 
LK 
INTMOT 
FI LY(1,1) L Y ( 2 , 2 ) L Y ( 5 , 3 ) 
FR LY(3,1) L Y ( 4 , 2 ) 
FR LY(6,1) L Y ( 7 , 3 ) L Y ( 8 , 1 ) 
FR LY(9,2) L Y ( 1 0 , 3 ) L Y ( 1 1 , 2 ) 
VA 1 LY(1 ,1 ) L Y ( 2 , 2 ) L Y ( 5 , 3 ) 
OU SE TV EF 

06 07 08 

TE=DI,FR BE=ZE,FI 

UNSPECIFIED TITLE 

NUMBER OF INPUT VARIABLES 11 

NtJMBER OF Y - VARIABLES 11 

NUMBER OF X - VARIABLES 0 

NtJMBER OF ETA - VARIABLES 3 

NtJMBER OF KSI - VARIABLES 0 

NUMBER OF OBSERVATIONS 80 

UNSPECIFIED TITLE 

COVARIANCE MATRIX TO BE ANALYZED 



01 02 03 04 05 06 

Cl 
C2 
C3 
C4 
05 
06 
07 
08 
09 

010 
Cll 

1.000 
.564 
.489 
.416 
.333 
.141 
.262 
.241 
.400 
.256 
.526 

1.000 
.355 
.817 
.540 
.351 
.483 
.373 
.728 
.383 
.526 

1.000 
.076 
.505 
.006 
.159 
.152 
.145 
.290 
.226 

1.000 
.276 
.326 
.278 
.399 
.794 
.239 
.671 

1.000 
.200 
.620 
.202 
.359 
.578 
.164 

1.000 
.350 
.439 
.430 
.108 
.090 

COVARIANCE MATRIX TO BE ANALYZED 

C7 C8 C9 CIO 

07 
08 
09 

CIO 
011 

1.000 
.070 
.389 
.640 
.000 

1.000 
.488 

-.107 
.349 

1.000 
.169 
.667 

1.000 
-.114 

011 

1.000 

UNSPECIFIED 

PARAMETER 

TITLE 

SPECIFICATIONS 

LAMBDA 

01 
02 
03 
C5 
05 
C6 
07 
C8 
09 

010 
011 

Y 

ONE 

0 
0 
1 
0 
0 
3 
0 
5 
0 
0 
0 

TWO 

0 
0 
0 
2 
0 
0 
0 
0 
6 
0 
8 

THREE 

0 
0 
0 
0 
0 
0 
4 
0 
0 
7 
0 

PSI 

ONE TWO THREE 

ONE 9 
TWO 10 

THREE 12 

THETA EPS 

01 

15 

THETA EPS 

07 

21 

11 
13 

C2 

16 

08 

22 

14 

C3 

17 

C9 

23 

04 

18 

CIO 

24 

C5 

19 

Cll 

25 

06 

20 

UNSPECIFIED TITLE 

INITIAL ESTIMATES (TSLS) 

LAMBDA Y 

ONE TWO 

Cl 
C2 

1.000 
.000 

.000 
1.000 

THREE 

,000 
,000 



04 
C5 
06 
C7 
C8 
C9 

CIO 
Cll 

.000 

.000 

.217 

.000 

.438 

.000 

.000 

.000 

, 
.933 
.000 
.000 
.000 
.000 
.879 
.000 
.690 

.000 

.000 
1.000 
.000 
.837 
.000 
.000 
.822 
.000 

COVARIANCE MATRIX OF ETA 

ONE TWO 

ONE 
TWO 

THREE 

.723 

.585 

.391 
.910 
.363 

PSI 

ONE TWO 

ONE .723 
TWO .58 5 

THREE .3 91 

THETA EPS 

Cl 

.277 

THETA EPS 

07 

.910 

.363 

02 

.090 

08 

.457 ,861 

THREE 

.776 

THREE 

776 

C3 

.722 

09 

.297 

04 

.209 

CIO 

SQUARED MULTIPLE CORRELATIONS FOR Y 

Cl 02 C3 

.476 

VARIABLES 

04 

,723 910 .278 .791 

05 

,224 

011 

566 

C5 

,776 

06 

966 

C6 

,034 

SQUARED MULTIPLE CORRELATIONS FOR Y - VARIABLES 

C7 08 C9 010 Cll 

.543 .139 .703 .524 .434 

TOTAL COEFFICIENT OF DETERMINATION FOR Y - VARIABLES IS .996 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

ONE TWO THREE 

.000 .000 .000 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .000 



UNSPECIFIED TITLE 

LISREL ESTIMATES (MAXIMUM LIKELIHOOD) 

LAMBDA Y 

ONE TWO THREE 

Cl 
02 
03 
C4 
05 
06 
07 
C8 
09 

010 
Cll 

1.000 
.000 
.617 
.000 
.000 
.691 
.000 
.798 
.000 
.000 
.000 

.000 
1.000 
.000 

1.040 
.000 
.000 
.000 
.000 
.985 
.000 
.798 

.000 

.000 

.000 

.000 
1.000 
.000 

1.055 
.000 
.000 
.959 
.000 

COVARIANCE MATRIX OF ETA 

ONE TWO THREE 

ONE 
TWO 

THREE 

.406 

.461 

.268 
.771 
.311 

PSI 

ONE TWO 

.607 

THREE 

ONE .406 
TWO .4 61 

THREE .2 68 

THETA EPS 

Cl 

.594 

THETA EPS 

07 

.325 

SQUARED MULTIPLE 

01 

.771 

.311 

02 

.229 

08 

.742 

CORRELATIONS 

02 

.607 

C3 

.846 

09 

.252 

FOR Y -

C3 

04 

.166 

CIO 

.442 

- VARIABLES 

04 

05 

.393 

011 

.509 

C5 

06 

.807 

06 

.406 .771 .154 .834 607 ,193 

SQUARED MULTIPLE CORRELATIONS FOR Y - VARIABLES 

C7 08 09 010 011 

.675 .258 .748 .558 .491 

TOTAL COEFFICIENT OF DETERMINATION FOR Y - VARIABLES IS .990 

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS 

ONE TWO THREE 

.000 .000 .000 

TOTAL COEFFICIENT OF DETERMINATION FOR STRUCTURAL EQUATIONS IS .000 

CHI-SQUARE WITH 41 DEGREES OF FREEDOM = 184.99 (P = .000! 



JF FIT INDEX = .716 
ADJUSTED GOODNESS OF FIT INDEX = .543 

ROOT MEAN SQUARE RESIDUAL = .120 

UNSPECIFIED TITLE 

SUMMARY STATISTICS FOR FITTED RESIDUALS 
SMALLEST FITTED RESIDUAL = -.352 
MEDIAN FITTED RESIDUAL = .000 
lARGEST FITTED RESIDUAL = .339 

STEMLEAF PLOT 
- 3|51 
-2162 
- 11765442 
- 0198877 66555322211000000000000000 
0111223335667778 
110233566 
21234 
314 

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS 
SMALLEST STANDARDIZED RESIDUAL = -4.456 
MEDIAN STANDARDIZED RESIDUAL = .000 
LARGEST STANDARDIZED RESIDUAL = 3.844 

STEMLEAF PLOT 
- 4153 
- 31840 
- 21332200 
- 1198853210 
- 01886322110000000000000 
011234688 
11013345699 
210144488 
31778 

LARGEST NEGATIVE STANDARDIZED RESIDUALS 

RESIDUAL FOR 04 AND 03 = -4.456 

RESIDUAL FOR CIO AND 08 = -3.7 52 

RESIDUAL FOR 011 AND 02 = -3.021 

RESIDUAL FOR Cll AND 07 = -3.409 

RESIDUAL FOR Cll AND CIO = -4.27 6 

LARGEST POSITIVE STANDARDIZED RESIDUALS 

RESIDUAL FOR C3 AND Cl = 3.710 

RESIDUAL FOR 05 AND 02 = 3.713 

RESIDUAL FOR 05 AND 03 = 3.844 

RESIDUAL FOR C7 AND 02 = 2.7 91 

RESIDUAL FOR C8 AND 06 = 2.807 

UNSPECIFIED TITLE 

STANDARD ERRORS 



ONE TWO THREE 

Cl 
C2 
03 
04 
C5 
06 
07 
08 
09 
010 
Cll 

.000 

.000 

.213 

.000 

.000 

.216 

.000 

.222 

.000 

.000 

.000 

.000 

.000 

.000 

.091 

.000 

.000 

.000 

.000 

.094 

.000 

.109 

.000 

.000 

.000 

.000 

.000 

.000 

.162 

.000 

.000 

.154 

.000 

PSI 

ONE TWO THREE 

ONE .152 
TWO .117 

THREE .094 

THETA EPS 

Cl 

.125 

THETA EPS 

07 

.159 

.100 

02 

.050 

08 

,162 

03 

143 

C9 

,092 ,133 ,053 

04 

,044 

010 

,096 

05 

093 

011 

.088 

06 

,139 

UNSPECIFIED TITLE 

T-VALUES 

LAMBDA Y 

01 
02 
03 
C4 
05 
06 
07 
08 
C9 

CIO 
011 

ONE 

.000 

.000 
2.893 
.000 
.000 

3.192 
.000 

3.599 
.000 
.000 
.000 

11 

10 

7 

TWO 

.000 

.000 

.000 

.484 

.000 

.000 

.000 

.000 

.431 

.000 

.328 

THREE 

.000 

.000 

.000 

.000 

.000 

.000 
6.527 
.000 
.000 

6.211 
.000 

PSI 

ONE TWO THREE 

ONE 2.665 
TWO 3.958 

THREE 2.844 

THETA EPS 

Cl 

4.738 

THETA EPS 

07 

4.859 
3.096 

02 

4.549 

C8 

3.543 5.580 

3.749 

03 

5.933 

09 

4.768 

04 

3.727 

CIO 

4.625 

05 

4.212 

Cll 

5.814 

06 

5.815 



UNSPECIFIED TITLE 

TOTAL AND INDIRECT EFFECTS 

THE PROBLEM USED 12224 BYTES (= 2.4% OF AVAILABLE WORKSPACE) 

TIME USED : 6.2 SECONDS 








