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Abstract: The capacity for educators to effectively scaffold lessons to maximise 

student learning in the ‘zone of proximal development’ has for decades been 

acknowledged as a pre-requisite for academic success. However, no research has 

attempted to critically evaluate unit curriculum and quantify its effectiveness in 

guiding students to learn within their individual zone of proximal development. 

This seems even more important in an accelerated program, where the rapid pace 

may exacerbate student feelings of anxiety and/or boredom and negatively 

influence learning outcomes. The proposed research initiative aims to develop a 

novel method of assessing student learning in the zone of proximal development 

and apply it to an accelerated program. This information has many important 

applications including empowering educators to; 1) personalise the learning 

experience, 2) evaluate the effectiveness of teaching methods, 3) evaluate the 

capacity for educators to effectively scaffold lessons, and 4) critically review and 

guide alterations to unit curricula.  

Introduction 

The recent implementation of accelerated learning programs across all tertiary courses at 

Victoria University means that students complete one unit at a time over a four week intensive 

‘block’. This includes all tutorials, practical classes and assessments which have previously 

been completed throughout the traditional twelve-to-sixteen week semester system. Although 

accelerated programs may have some institutional advantages (Tatum, 2010), the shortened 

time frame could make it difficult for students to engage with and critically evaluate content. 

Thus, the fast pace of accelerated programs may induce higher levels of anxiety and/or 

boredom in students compared to longer traditional learning programs, which may have 

negative consequences on the capacity for students to achieve the desired learning outcomes. 

This poses a challenge to educators to motivate their students to participate in self-directed 

learning activities and to adopt effective active-learning strategies, so that lessons can be 

effectively scaffolded and students can reach their ‘zone of proximal development’ (Vygotsky, 

1980). 

Vygotsky’s theory of cognitive development, known as the ‘zone of proximal development’ 

(ZPD) (Vygotsky, 1980), is defined as: 

 “the distance between the actual development level as determined by independent 

problem solving and the level of potential development as determined through 

problem solving under adult guidance or in collaboration with more capable peers” 

(p.86).  

Thus, the focus of teaching within the ZPD, or effectively ‘scaffolding lessons’ is centred on 

allocating tasks that students cannot yet accomplish on their own, but that they can accomplish 
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with a level of guidance that reaches slightly beyond their current capabilities (Shabani, Khatib, 

& Ebadi, 2010). The theory is that tasks that promote cooperative learning, steer the student to 

engage with more capable partners and to actively construct that knowledge into their own way 

of independent thinking - a process referred to by Vygotsky as ‘internalisation’ and similar to 

Blooms higher orders of learning including evaluating and synthesizing knowledge (Bloom, 

Engelhart, Furst, Hill, & Krathwohl, 1956). Tasks which fall below the ZPD exhibit a low level 

of challenge and a high level of competency for the student, and are thus likely to result in the 

student becoming bored and disengaged. At the other end of the spectrum, tasks which fall 

above the ZPD exhibit a high level of challenge and low level of competency, meaning that 

students are likely to become anxious and confused (Figure 1). Thus, it is critical that educators 

effectively scaffold lessons and allocate tasks that fall within the ZPD, to optimize cognitive 

development.  

 
Figure 1. Vygotsky’s ‘zone of proximal development’. 

With increased student demand for flexibility in learning, more universities are adopting 

accelerated learning programs (Daniel, 2000; Christensen & Eyring, 2011). Accelerated 

learning programs are defined as: 

“a specifically designed short-term course in which the same learning outcomes 

can be achieved in the same number of class hours as a traditional course but 

delivered in a shorter course duration” (Serdyukov, 2008). 

Accelerated programs generally last around one-third to one-quarter the length of the 

traditional twelve-to-fifteen week semester format (i.e. 3 – 5 weeks) (Daniel, 2000). Despite 

some academic and student perceptions that learning outcomes may be compromised in an 

accelerated learning environment (Daniel, 2000), accelerated programs have mostly shown 

little or no difference with the traditional format, and in cases where differences have been 

reported, they favour the accelerated teaching method (Tatum, 2010). One potential 

explanation for the success of accelerated learning programs compared to the traditional format 

is that they generally adopt more variable and active teaching strategies and forms of 

assessment, such as those which promote cooperative learning (e.g. experiential learning, 

inquiry-based and problem-based) (Scott, 1996). On the contrary, negative perceptions about 

accelerated programs may evolve from the rapid pace at which complex topics are taught, 

meaning that student learning may be restricted to a lower order of Blooms taxonomy (e.g. 

remembering and understanding knowledge rather than evaluating and creating knowledge) 

(Bloom et al., 1956; Daniel, 2000). In this context, student feelings of anxiety/boredom may 
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be amplified in an accelerated learning environment compared to the traditional format, 

elevating the importance of effectively scaffolding lessons. Apart from active learning 

strategies, Brown (1992) illustrates that another critical ingredient to the success of an 

accelerated program is that students are supplied with a syllabus prior to face-to-face lessons 

and develop a base understanding of the explored content. Subsequently, students are able to 

have a higher level of engagement with the content during face-to-face teaching time, leading 

towards a deeper understanding and a higher order of learning. Thus, student success in an 

accelerated program and the capacity for their learning within the ZPD, is likely dependent on 

their level of engagement with preliminary content which is commonly delivered in an online 

interactive format.   

Aims and Importance of the Research 

The aim of this research initiative is to develop a method to quantify the effectiveness of a 

tertiary unit taught in an accelerated four week program in guiding students to learn within 

their individual zone of proximal development. Such information would empower educators 

to; 1) personalise the learning experience, 2) evaluate the effectiveness of teaching methods, 

3) evaluate the capacity of educators to effectively scaffold lessons, and 4) critically review 

and guide alterations to unit curricula. 

Proposed Method 

Participants 

The proposed research will be cross-sectional and quantitative in nature. Students enrolled in 

the first year unit Exercise Physiology at Victoria University in semester two 2019 will be 

invited to participate in the research initiative. It is estimated that the total sample size will be 

approximately 100 - 150 based off an acceptance rate of ~30% (semester two 2018 enrolments 

~350). Descriptive data that may elucidate co-variables (e.g. highest level of previous 

education, gap in learning, related work experience, grade in pre-requisite units) will be 

collected via questionnaires. 

Brief Unit Description 

The Exercise Physiology unit is taught in a blended learning format over a four week ‘block’. 

Week one to three consists of 3 x 3 hour face-to-face sessions, 3 x 1.5 hour online ‘pre-class’ 

sessions, and 3 x 1.5 hour online ‘post-class’ sessions, with a new major topic explored each 

week. Week four consists of 2 x 3 hour face-to-face sessions, 2 x 1.5 hour online ‘pre-class’ 

sessions, and 2 x 1.5 hour online ‘post-class’ sessions, which are primarily dedicated to 

assessments. Overall, the unit consist of 11 face-to-face sessions and 22 online sessions, 

equalling a total of a 66 learning hours per block.  

Face-to-face sessions of week 1-3 are divided into three complimentary formats. The first 

session is defined as a ‘workshop’, where following a brief presentation of important concepts 

students work collaboratively to answer problem-based and application-based questions, and 

analyse and interpret scientific graphs and data. The second session of the week is a laboratory 

practicum, where students participate in and conduct exercise tests and collect physiological 

data. The third session of the week requires students to work collaboratively to complete a 

basic form of quantitative research, which includes a review of a peer-reviewed journal article, 

analysis and interpretation of physiological data collected during the practicum, and an original 
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research project proposal. Overall, each week/topic is scaffolded to progress students from the 

base of blooms taxonomy (i.e. remember, understand and explain) to the peak (i.e. analyse, 

evaluate and create) (Bloom et al., 1956).   

Procedure 

At the conclusion of each week/topic, students will be asked to rate their perceived levels of 

competency and challenge for the various learning objectives on a 7 point Likert scale. Students 

will also be asked to rate their level of engagement with the self-directed learning activities 

(e.g. pre-class and post-class activities) and their overall level of anxiety/confidence and 

boredom/engagement. 

Data Analysis and Statistics 

The individual zone of proximal development will be quantified and defined from the Likert 

scale as a score of ± 1 between the level of challenge and the corresponding level of 

competency for each learning objective, the week/topic overall, and for the entire unit at the 

end of the block. As such, students with a ZPD score of 0 ± 1 will be defined as learning within 

their ZPD, students with a score of > +1 will be defined as learning above their ZPD (i.e. 

anxious) and students with a score of < -1 will be defined as learning below their ZPD (i.e. 

bored). A frequency distribution analysis will then be performed. A hypothetical example of 

this is illustrated in Figure 2. One-way repeated measures ANOVA will analyse overall 

differences in competency, challenge, and the ZPD score, between learning objectives and 

weeks/topics. A multiple regression analysis will also determine the relationship between 

various dependant variables (level of engagement with self-directed online activities, grade on 

pre-requisite unit, level of relevant work experience, gap in learning) and the primary 

independent variable (learning in the ZPD). 

Figure 2. Illustrative example of the proposed method to quantify student learning in 

the zone of proximal development (ZPD). 

Questions for Audience Discussion 

 Is the definition of the ZPD score valid? Is there a better way in which this can be 

defined or investigated? 
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 Does making the data identifiable influence the validity of student responses to the 

questionnaire?  

 Should academic grades be a primary focus and measure of student ‘success’, or is our 

role as educators to create an environment where all students learn within their own 

ZPD? 

 Does student perception of competency/challenge accurately reflect their level of 

competency/challenge? Is there a more robust way to investigate whether a student is 

learning in the ZPD? 
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