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Effective teamwork is integral to the functioning of many professions. Employers desire
work-ready graduates who have developed the so-called ‘soft skills’ involved in
teamwork. One way for students to practise and gain feedback on their team skills is
through team-based assessment tasks. The TeamUP Rubric was developed to teach and
assess five domains of teamwork skills through peer feedback. Initial evaluation of the
five domains and use of the TeamUP with health and arts students has provided initial
support for its utility as a measure of teamwork. In the current study the scale structure
of each of the five domains was evaluated using Mokken scale analysis (MSA). MSA is a
non-parametric item response theory approach that evaluates the internal structure of an
evaluation tool. One-hundred and seventy-seven primary education students were
recruited for the study. All participants were undertaking a teamwork assignment in a
unit of study in their education degree at an Australian regional university. They
completed the TeamUP Rubric assessment for themselves and for each of the students
in their team. Each TeamUP domain met the requirements for a Mokken scale. The
current study supports the validity of the scores derived from the TeamUP Rubric and
further supports its use as a tool for teaching and assessing teamwork.

Introduction

The literature suggests that a team comprises a group of individuals who are adaptable,
and undertake roles and tasks that are interrelated in order to achieve a common outcome
(Salas & Cannon-Bowers, 2001; Vatrela & Mead, 2018). To achieve this outcome, each
member of the team requires knowledge of specific tasks (both for themselves and other
members of the team), skills to be able to evaluate their own performance and that of
other team members, and their attitude towards engaging in teamwork. Importantly, such
knowledge, skills and attitudes need to be transferable to other contexts and teams (Baker,
Day & Salas, 2000; Sinche et al., 2017).

Teamwork skills are an important workplace competency (Coll & Zegwaard, 2006; Quek,
2005) and the ability to work in a team and work with others, including in virtual team
environments (Horvath & Tobin, 2001), is often considered a fundamental employability
skill for graduates from higher education programs who aspire to professional work
(Betta, 2016). The Australian Qualifications Framework 2nd Edition (2013) stated that at
bachelor degree level graduates will demonstrate ‘well developed ... communication skills’
to address and find solutions to complex problems and to ‘... transmit knowledge, skills
and ideas to others’ (p,47). Furthermore, the Framework states that ‘Graduates of a
Bachelor Degree will demonstrate the application of knowledge and skills ... with
responsibility and accountability for their own learning and professional practice and in



962 Peer assessment of teamwork in group projects: Evaluation of a rubric

collaboration with others within broad parameters’ (p48). Together, these suggest that
university graduates should have the ability and disposition for working in teams (Ruiz
Ulloa & Adams, 2004).

However, according to Leggat (2007), focusing on individual skill development for
members of a team may not fully encompass competencies required for effective
teamwork. Leggat (2007) described competencies for effective teamwork in healthcare
management teams - working collaboratively, quality outcomes and a commitment to the
institution — as distinct from competencies for individual skill development, accountability
and achievement in teams. This notion was supported by Mickan and Rodger (2000) who
summarised 18 characteristics of effective teams in the literature across organisational,
team-based contributions and the influence of the individual. Shared mental models also
appear to underpin effective teams, particularly where there is organisational support
(Druskat & Pescosolido, 2002).

Effective teams provide both team-based outcomes and benefits for individuals
participating in teams. Teamwork training promotes an individual’s increased
understanding of teamwork competencies and improved competence in planning and
coordinatiing, communication skills, and problem[Jsolving in a team environment (Ellis,
Bell, Ployhart, Hollenbeck & Ilgen, 2005). Further, teamwork is also reported to be
positively associated with a range of psychological variables including workplace
satisfaction, autonomy and also identifying oneself as part of a team (Rousseau, Aubé &
Savoie, 20006; Taylor et al., 2019). Conversely, poor teamwork has been associated with
anxiety and absenteeism in workplace settings (Asfaw, Chang & Ray, 2014).

Several approaches have been taken to evaluate teamwork skills. For example, a variety of
questionnaires have been developed to measure teamwork competencies and perceptions
using obsetvation or self-report and/or information obtained from learning analytics
systems (e.g. Aguado, Rico, Sanchez-Manzanares & Salas, 2014; Baker, Amodeo, Krokos,
Slonim & Herrera, 2010; Cooke et al., 2003; Fidalgo-Blanco, Sein-Echaluce, Garcia-
Pefialvo & Conde, 2015; Keebler et al., 2014; Valentine, Nembhard, & Edmondson, 2015;
Varela & Mead, 2018). Most of these measures attempt to tap into communication,
coordination, respect and use of members’ expertise in group work. However, the
evaluation of the complex construct of teamwork, or the constructs that together
contribute to teamwork is complex at best. However, many evaluation tools established to
date lack a sound theoretical basis and/or psychometric propetties (Varela & Mead, 2018),
rendering many measures unsuitable for use in teamwork training, feedback, decision-
making and remediation (Rosen et al., 2008). Others are context specific, thereby limiting
generalisability to a wide variety of disciplines or circumstances.

In the teaching and learning context, peer assessment is widely used as a strategy to assist
in the development of reflective and lifelong learners (Dochy, Segers & Sluijsmans, 1999).
There appears to be value in the use of peer assessment for evaluating “...academic
products and processes, rather than professional practice ...” (Falchikov & Goldfinch,
2000, p. 287) and when global assessments are used rather than assessments of
individuals. In these cases peer marks were found to closely align with faculty assessments.
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Peer assessment may also be strengthened by the inclusion of peer feedback, particularly
before a peer assessment mark is provided (Liu & Catless, 2006). For such peer
assessment to be a valid and reliable, peers must be trained for the assessment (Van
Zundert, Sluijsmans & Van Merriénboer, 2010).

In Australia, Hastie et al. (2014) developed the peer assessment rubric “TeamUP’ and
associated educational material to teach and evaluate teamwork skills, initially for
undergraduate midwifery students. The rubric was developed by drawing on the
theoretical teamwork literature, focusing on five domains: project planning skills; fostering
a team climate; facilitating contributions of others; managing conflict; and, contributing to
a team project. In subsequent work, Parratt et al. (2016) used the Delphi method to
explore the validity of the TeamUP Rubric. This work resulted in the maintenance of the
five-domain structure, with some some modifications to the wording of some items.
According to Parratt et al. (2016), the TeamUP Rubric can be used “... to teach and assess
teamwork skills with confidence ...’ and that educators ‘... are using a well-validated tool
to do so’ (p. 84). Additional work by Britton, Simper, Leger and Stephenson (2017)
utilising the TeamUP Rubric with theatre history and literature students in Canada
provided psychometric support for the structure and internal consistency of the rubric.
Although quantitative evidence to support the ‘well validated tool” assertion, beyond the
Britton et al. (2017) study, is limited, there is a sound theoretical framework underpinning
the rubric, addressing the concern of Varela and Mead (2018) described previously. The
aim of the present study was to continue the development of the TeamUP Rubric (Hastie
et al., 2014) by evaluating the internal structure of the measure, using an item response
theory approach, in a pre-service education student cohort.

Method

The study was approved the by the Southern Cross University Human Research Ethics
Committee (ECN 13-037).

Participants

A total of 177 undergraduate students enrolled in a first-year education unit (Curriculum
and Programming) at an Australian regional university and undertaking a group work
project as part of their program, accepted an invitation to participate in the study.
Participants were involved in a compulsory group work project, which was conducted
over a period of 12 weeks and carried 50% of the overall assessment weighting for the
unit of study. Students were randomly allocated to groups by the unit of study
coordinator. Projects were organised to ensure that students had allocated time, both face
to face and online, to work together. Students’ previous experiences of teamwork varied
according to their age and life experience. Each participant completed a hard copy version
of the TeamUP Rubric as a self-assessment, and for each of the students in their team.
Assessments were completed in such a way as to conceal the identity of the individual
assessors from those they were assessing, but not from the academic staff member
managing the unit of study. Overall there were 576 cases and after data cleaning (removal
of cases where data were systematically missing), 527 were available for analysis.
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Assessment tool

The TeamUP Rubric was developed by Hastie et al. (2014) and Parratt et al. (2016) to peer
assess teamwork skills. The latter authors used the Delphi method to reach consensus for
items that assess teamwork skills across five domains: planning, environment, facilitation; conflict
management, and, individual contribution. Content validation index values in the Delphi study
ranged from 77% to 93% for the five domains. In the current study, students were
required to complete the TeamUP Rubric in Qualtriecs (USA) and identify both themselves
and the students they were rating. Responses to each item were recorded on a 7-point
Likert-type scale with an additional ‘not applicable’ option (Appendix 1).

Data analysis

Data were extracted from Qualtrics and then exported to SPSS for cleaning. Next, data
were exported to R (R Core Team, 2016) for analysis. Missing data (data points missing at
random) were imputed using the two-way imputation in the TestDatalmputation package.
This methodology has been advocated for use with Mokken scaling (Sijtsma & Van der
Ark, 2003; Van Ginkel, Van der Ark, & Sijtsma, 2007). Each of the five TeamUP Rubric
domains were evaluated separately. Descriptive statistics (median, range) were generated
using the psych package (Revelle, 2016) and a Mokken scale analysis (MSA) using the
Mokken package (Van der Ark, 2012).

Mokken scale analysis (MSA)

MSA is a non-parametric item response theory technique used to evaluate the
dimensionality and structure of a scale. A Mokken scale for dichotomous responses is
formed when the data meet the three assumptions underlying this approach (Stochl,
Jones, & Croudace, 2012): unidimensionality (all items measure the same underlying
construct); local item independence (response to one item should not systematically
influence responses to another item); and, monotonicity (probability of selecting a
particular response should occur in a non-decreasing manner). As the TeamUP Rubric
items are polytomous, an additional assumption of non-intersection (invariant item
ordering) was included. This assumption is met when the item response curves do not
overlap.

For the Mokken scale analysis, the steps described by both Wind (2017) and Siijtsma and
van der Ark (2017) were followed:

1. Identify missing data and outliers.

2. Evaluate the scalability of the measure (does the measure evaluate a single construct?)

3. Local independence (is an item systematically influenced by responses to another
item?)

4. Monotonicity (as the level of the construct goes up, does the responses to an
individual item follow this pattern?)

5. Invariant item ordering (can the items be ordered to represent the construct being
measured?)

6. Scale reliability (after addressing issues identified in steps 2-5 above).
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Mokken coefficients are described in the Results: H/ refers to the individual item
coefficient, Hz refers to the item pair coefficient, and HT is the coefficient demonstrating
the strength of the item ordering, that is, high levels of the construct are represented by
one item over another.

Reliability estimation

Internal structure was evaluated using McDonald’s omega total (wt) and omega
hierarchical (wh) (Revelle & Zinbarg, 2009; Zinbarg, Revelle, Yovel & Li, 2005; Zinbarg,
Yovel, Revelle & McDonald, 2006). wh values greater than 0.50 (Revelle, 1979) support

the calculation of a total score and wt values greater than 0.70 provide support for the
internal structure of the questionnaire.

Results

One hundred and seventy-seven (177) students were enrolled in a first-year education unit
(Curriculum and Programming). As part of their group project they were required to use
the TeamUp Rubric to rate their own performance and that of peer team members.
Overall 574 entries were collected, and after data cleaning 527 entries were available for
analysis. Descriptive statistics and Mokken item coefficients (H7) for each TeamUP item
are presented in Table 1 as evidence of the internal structure and dimensionality of the
TeamUP Rubric using Mokken scale analysis. Results for each domain are described
below from the perspective of local dependence (i.e. a response to one item in the scale is
significantly influenced by a response on another) and invariant item ordering (I1O) (i.e.
when the item order varies regardless of the level of the underlying construct).

Table 1: Descriptive statistics and scale coefficients for
the TeamUP Rubric on initial analysis

Hi coefficient

Domain Median Range & il o)
Domain 1 — Planning 0.867 (0.014)
a. Electing and supporting a project manager 2 1-7 0.845 (0.018)
b. Defining and agreeing on team goals and objectives 1 1-7 0.870 (0.0106)
c. Defining and agreeing on quality standards for each part of the 1 1-7 0.872 (0.014)
lan
d. PC)ontributing to the development of the plan 1 1-7 0.877 (0.015)
e. Setting and agreeing realistic timeframes for each part of the 1 1-7 0.852 (0.019)
lan
f. Igarticipating in role allocations based on individual skills and 1 1-7 0.877 (0.015)
learning needs
g. Willingly taking on a team role that can be completed on time 1 1-7 0.881 (0.010)
to a quality standard
Domain 2 - Environment 0.824 (0.021)
a. Exhibiting an open, gentle, polite and friendly manner 1 0.807 (0.023)

b. Demonstrating self-awareness and emotional regulation 1 1-7 0.821 (0.020)
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c. Demonstrating sensitive awareness of the feelings of others 1 1-7 0.830 (0.021)
(including interpreting body language)
d. Actively contributing to team discussions 1 1-7 0.777 (0.026)
e. Cooperating with others to achieve project goals 1 1-7 0.839 (0.022)
f. Following up with others when there is concern about their 1 1-7 0.823 (0.024)
feelings or contribution
g. Showing respect for the contributions of others (even if in 1 1-7 0.833 (0.020)
disagreement)
h. Expressing genuine gratitude and praise generously 1 1-7 0.830 (0.021)
Domain 3 - Facilitating the contributions of others 0.774 (0.023)
a. Taking turns at leading/coordinating a team meeting 2 1-7 0.771 (0.026)
(including agenda preparation)
b. Taking turns at keeping and distributing brief meeting minutes 2 1-7 0.747 (0.034)
(with action items and deadlines)
c. Leading and/or patticipating in teambuilding processes 2 1-7 0.801 (0.022)
d. Establishing and honouring team ground rules 1 1-7 0.787 (0.023)
e. Ensuring that decisions are made in a timely manner 1 1-7 0.781 (0.023)
f. Listening attentively without interrupting and raising hand to 1 1-7 0.743 (0.026)
speak
g. Participating in consensus-building decision-making 1 1-7 0.781 (0.0206)
h. Inviting other team members to contribute 1 1-6 0.776 (0.023)
Domain 4 — Managing conflict 0.841 (0.019)
a. Being appropriately assertive: neither dominating, submissive, 1 1-7 0.787 (0.026)
nor passive aggressive
b. Expressing concerns with team/team members in a 1 1-6 0.849 (0.019)
constructive manner
c. Minimising unnecessary conflict by project planning and 1 1-7 0.868 (0.010)
management
d. Completing assigned responsibilities on time 1 1-7 0.800 (0.030)
e. Participating in the team conflict transformation processes 1 1-6 0.874 (0.0106)
f. Assisting the team to stay focused on the overall team goal 1 1-7 0.828 (0.025)
g. Approaching conflict with the aim to de-escalate 1 1-7 0.867 (0.018)
h. Being open to receiving and reflecting upon criticism of self 1 1-7 0.837 (0.020)
i. Challenging team processes that are not conducive to the 1 1-6 0.866 (0.017)
achievement of team goals
Domain 5 — Contributing to Team Project 0.828 (0.019)
a. Demonstrating sufficient technological skills 1 1-6 0.733 (0.041)
b. Demonstrating relevant content knowledge 1 1-6 0.830 (0.021)
c. Adhering to academic standards for writing 1 1-7 0.839 (0.023)
d. Submitting assigned work at the agreed quality standard 1 1-7 0.856 (0.020)
e. Submitting assigned work within the agreed timeframe 1 1-7 0.815 (0.025)
f. Appropriately critiquing the work of others 1 1-7 0.832 (0.023)
g. Working to integrate the output of team members into the 1 1-7 0.875 (0.015)
project
h. Evaluating the quality of the whole project and making needed 1 1-7 0.833 (0.019)

changes
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Domain 1 (Planning)

Domain 1 (Planning) demonstrated high H; coefficients (>0.83) and positive Hj
coefficients. One locally dependent item pair was flagged (Items 1 and 2). Item 1 ‘Electing
and supporting a project manager’ was removed due to its lower H7 value and the domain
no longer displayed any locally dependent items. After removal of Item 1, the domain
items did not display any violation of monotonicity nor invariant item ordering. A HT
value of 0.14 was demonstrated suggesting weak ordering of the items measuring the
Planning construct.

Domain 2 (Environment)

Domain 2 (Environment) demonstrated high H; coefficients (>0.76), positive Hj
coefficients, no local item dependence and no monotonicity violations. Issues with
invariant item ordering (IIO) were identified for Item 3 ‘Demonstrating sensitive
awareness of the feelings of others (including interpreting body language)’, Item 4
‘Actively contributing to team discussions’ and Item 5 ‘Cooperating with others to achieve
project goals’. None of these violations was statistically significant, therefore the items
were retained. The HT value of 0.12 suggested the item ordering was weak.

Domain 3 (Facilitating the contribution of others)

Domain 3 ‘Facilitating the contribution of others’ demonstrated high H; coefficients
(>0.77) and positive H; coefficients. Item 6 ‘[Listening attentively without interrupting
and raising hand to speak’ demonstrated local dependence with Items 1-3 and was
removed. Following removal of Item 6, Item 1 was also removed due to local dependence
with Items 5 and 7. Item 2 then demonstrated local dependence with Item 5 and was
removed. Finally, Item pair 5 and 8 demonstrated local independence and Item 8 was
removed. With these items removed, coefficient H was 0.812 (0.023) with no violation of
monotonicity, no invariant item ordering and a H value of 0.03.

Domain 4 (Managing conflict)

Domain 4 ‘Managing conflict’ demonstrated high H; coefficients (>0.77) and positive H
coefficients. Items 1 and 3 demonstrated local dependence and Item 1 was removed. Item
4 then demonstrated local independence with Items 2 and 7, in addition to Item pair 6
and 8. Item 4 was removed and this resolved the local independence for item pair 6 and 8.
Following removal of Items 1 and 4, coefficient H for the domain was 0.874 (0.016),
however significant violations of 11O were identified. Analysis suggested the removal of
Items 2 and 8 and once removed the coefficient H value was 0.888 (0.016), no violation of
monotonicity or invariant item ordering was identified and the HT value was 0.007.

Domain 5 (Contributing to team project)

Domain 5 ‘Contributing to team project’ demonstrated high H; coefficients (>0.73) and
positive Hj; coefficients. Local dependence was identified between Item pairs 6 and 7, and
7 and 8; Item 7 was subsequently removed. Following removal, the coefficient H value
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was 0.812(0.021), no violation of monotonicity or invariant item ordering were identified
and the HT value was 0.31.

Reliability estimates

The final TeamUp Rubric with five domains is found at Table 2. Reliability estimations
(McDonald’s omega (w)) were calculated for each of the TeamUP Rubric domains and

coefficients are presented in Table 3. The wh values suggest that the underlying latent
construct for each domain is accounted for in the total domain score. The reliability
estimations provide evidence to support the calculation of a total score for each domain.

Table 2: Final TeamUP Rubric consisting of five domains

Domain 1:
Planning

Defining and agreeing on team goals and objectives

Defining and agreeing on quality standards for each part of the plan
Contributing to the development of the plan

Setting and agreeing realistic timeframes for each part of the plan
Participating in role allocations based on individual skills and learning needs
Willingly taking on a team role that can be completed on time to a quality
standard

U B~ DN

Domain 2: 1 Exhibiting an open, gentle, polite and friendly manner
Environment 2 Demonstrating self-awareness and emotional regulation
3 Demonstrating sensitive awareness of the feelings of others (including
interpreting body language)
4 Actively contributing to team discussions

5 Cooperating with others to achieve project goals
6 Following up with others when there is concern about their feelings or
contribution
7 Showing respect for the contributions of others (even if in disagreement)
8 Expressing genuine gratitude and praise generously
Domain 3: 1 Leading and/or participating in team building processes
Facilitating 2 Establishing and honouring team ground rules
contributions 3 Ensuring that decisions are made in a timely manner
of others 4 Participating in consensus-building decision-making
Domain 4: 1 Expressing concerns with team/team members in a constructive mannet
Managing 2 Minimising unnecessary conflict by project planning and management
conflict 3 Participating in the team conflict transformation processes
4 Assisting the team to stay focused on the overall team goal
5 Approaching conflict with the aim to de-escalate
6 Being open to receiving and reflecting upon criticism of self
7 Challenging team processes not conducive to the achievement of team goals
Domain 5: 1 Demonstrating sufficient technological skills
Contributing 2 Demonstrating relevant content knowledge
to team 3 Adhering to academic standards for writing
project 4 Submitting assigned work at the agreed quality standard
5 Submitting assigned work within the agreed timeframe
6 Appropriately critiquing the work of others
7 Evaluating the quality of the whole project and making needed changes
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Table 3: Reliability estimates for the five TeamUP domains
subscales using McDonald’s omega (w) and Mokken’s rho

Omega Omega

Scale total (@t) _hietarchal (wh) 0
Domain 1 — Project planning skills 0.97 0.92 0.97
Domain 2 — Fostering a team climate 0.98 0.89 0.96
Domain 3 — Facilitating the contribution of others 0.95 0.89 0.93
Domain 4 — Managing conflict 0.98 0.92 0.97
Domain 5 — Contributing to team project 0.97 0.92 0.96

The Unit Assessor of the education unit reported a number of negative comments about
the use of the TeamUP Rubric by students. Comments were mostly linked to students’
dislike of team assignments and this was a high value task. They found the document
tedious and felt that the measure did not allow for identification of team members who
did their job well.

Discussion

Developing teamwork skills must be an integral part of university learning and assessment
if new graduates are to meet industry expectations (Hastie, 2018; Leggat, 2007; Mickan &
Rodger, 2000; Ruiz Ulloa & Adams, 2004) and group assignments are commonly used for
this purpose. However, students dislike the allocation of the same grade to all members of
the team, regardless of individual contribution. In fact, LaBeouf, Griffith, and Roberts
(2016) reported grading as the most important issue for students undertaking group
assignments. This was reflected in the Unit Assessor’s feedback from students in our
study. Most commonly, teamwork skills are assessed using survey instruments (Valentine
et al,, 2015), however, many such instruments have inadequate psychometric properties or
are context dependent, and therefore not generalisable to other contexts and disciplines
(Varela and Mead 2018). Peer-assessment rubrics, like the TeamUP Rubrtic, focus on self-
evaluation and evaluation of the performance of others in the team (Baker et al., 2000).
The ongoing development and validation of the TeamUP Rubric as a learning tool for
students and their teams accords with the requirement of universities to develop
teamwork skills in their students (Australian Qualifications Framework Council, 2013) and
also provides a tool to assist with the assessment of teamwork learning outcomes within a
curriculum (Britton et al., 2017).

The present study evaluated the internal structure and dimensionality of the TeamUP
Rubric using Mokken scale analysis. Each TeamUP domains was analysed independently
to evaluate whether the requirements of a Mokken scale were met. Local dependence was
the major measurement issue identified in the TeamUp Rubric. That is, a response to one
item in the scale was significantly influenced by the response on another. For Domain 1
(Planning), Items 1 and 2 were locally dependent. Responses to Item 2 ‘Defining and
agreeing on team goals and objectives’ likely subsumed those of Item 1 ‘Electing and
supporting a project manager’ whereby a project manager was to be identified as part of
setting the team goals and objectives. Domain 3 required the greatest number of items to
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be removed due to local dependence. Item 6 ‘Listening attentively without interrupting
and raising hand to speak’ was removed as it was dependent with other items related to
the process aspects of teamwork ‘Leading a meeting, Minute taking, Team building’ all of
which require active listening. Item 1 ‘Leading a meeting” was subsequently removed due
to dependence with Items 5 “Timely decision making” and 7 ‘Consensus decision-making’
suggesting leadership was influenced by both timely and consensus decisions. Item 8
‘Inviting contributions’ and Item 5 ‘Timely decisions’ were also locally dependent
suggesting that timely decision-making required contributions from other team members.
In Domain 4 Items 1 ‘Appropriately assertive’ and 8 ‘Minimising conflict’ were locally
dependent and the more ‘positive’ of the two items (Item 8) was retained. Unsurprisingly,
Item 4 ‘Completing assigned responsibilities on time’ was locally dependent with multiple
items given that conflict can arise when team members do not complete their assigned
tasks in a timely manner. For Domain 5 Item 7 ‘Integration of outputs’ was locally
dependent with both Item 6 ‘Critique of work’ and Item 8 ‘Quality of project output’.
This result suggests that integration was a requirement of both critique (bringing the work
together in order to critique it as a team) and project quality (bringing the work together in
order to evaluate its quality). By addressing the issue of local dependence, the validity of
the information derived from each TeamUP Rubric domain was strengthened — items
were removed that were systematically influenced by other responses or influencing
responses to other items, providing a more accurate representation of the construct
(teamwork) being measured.

Invariant item ordering (IIO) was identified in Domain 4 for both Item 2 ‘Expressing
concerns with team/team members in a constructive manner’ and Item 8 ‘Being open to
receiving and reflecting upon criticism of self’. IIO occurs when the item characteristic
cutrves cross over with other items on the same scale. How these two items are scored by
an individual is not consistent with the underlying construct. For example, Item pair 2 and
6 demonstrates that participants with a lower total score for Domain 4 (Managing
conflict) were more likely to select higher responses to Item 2 than for Item 6, and this
was corrected with higher Domain 4 total scores. Essentially, Item 2 did not elicit a
response in the same way as the other items in the Domain, suggesting it was measuring
something other than the underlying construct.

Results of the study suggest that each of the domains are scalable but no conclusion can
be drawn regarding the ordering of the items within each domain due to the low H”
values. It has been suggested that values less than 0.3 are uninterpretable with regard to
item ordering within each domain (Sijtsma & van der Ark, 2017). This result suggests that
one item in a domain is not more likely to be selected than another, given increasing
values of the underlying construct. This is unlikely to be problematic for the TeamUP
Rubric because it would not be expected that one item represents more of the latent
construct than another.

The calculation of a total score for each of the five domains is possible and likely
represents the construct of each domain. The reliability estimations support these
calculations with values for both McDonald’s omega and Mokken’s 7o over 0.90. Although
there is literature that suggest mid-points on Likert-type scales may be problematic,
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participants in this study used the full Likert scale range for each TeamUp item, suggesting
utility of the mid-point.

This study has provided further evidence of validity of the TeamUP Rubric (Parratt et al.,
2016). Data presented here suggest that teamwork skills may be generalisable across
professions and work environments and that the TeamUP Rubric may be a useful tool to
assess these skills, given its exploration now with both midwifery and education students.
This is consistent with the results of a survey of 8099 PhD science students conducted by
Sinche et al. (2017), wherein the authors identified 15 transferrable skills, including
teamwork. The initial validation of the TeamUP Rubric was in a health profession student
population and the subsequent investigation here with education students, alongside the
work by Britton et al. (2017), provides further evidence of construct validity and utility in
other student populations.

Limitations

There are a number of limitations in the current work. The results of the study may not be
generalisable beyond the single unit of study, or single institution in the current work.
Whether the TeamUP is context-specific will require further investigation. Students may
have rated themselves and their peers high (or potentially low), given the summative
nature of the task, and this could bias the outcome of the study. It is also possible that
students reflected their experience of the unit of study as a whole through the TeamUP
Rubric, although this appears to be less likely, given that the statistical outcomes support
the measurement of a single construct, consistent with Britton et al. (2017). Nadler,
Weston and Voyles (2015) suggested that the mid-point of a Likert-type scale be defined if
it is to be used; however this was not done in the current work. As such, the use of this
midpoint for a TeamUP Rubric item is possibly influenced by the anchoring comments
cither side of it; the Likert-type scale is not being used as intended. However, a strength of
including a midpoint is that the student may have truly been ‘indifferent’ to the
performance of a peer with respect to a particular item (Chyung, Roberts, Swanson &
Hankinson, 2017).

Future research

Further work is required to evaluate the TeamUP Rubric in other student populations, to
explore divergent and convergent validity with other assessments of teamwork, and to
potentially evaluate the utility of the short-form rubric developed by Britton et al. (2017)
in other populations. Such a version could prove useful as a formative assessment tool.
Qualitative investigations could also explore the students’ conceptions of each of the
TeamUP items and the Likert-type scale used. There is also a need to explore predictive
validity of the measure and in particular to explore whether TeamUP Rubric results
reliably predict teamwork performance in other contexts, including in their professional
life. Until such evidence is produced, students, lecturers and future employers may remain
skeptical of the usefulness of peer assessment and group projects in developing teamwork
skills in students.
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Conclusion

Evaluation of teamwork skills may help to facilitate the development of peer assessment
capacity and teamwork skills themselves. The TeamUP Rubric may provide a framework
for the development, evaluation and assessment of teamwork skills. The present study
provides support for the internal structure of the TeamUP Rubric through the lens of a
modern evidence-informed test theory. The scores detived from each of the five TeamUP
domains can be said to reflect the latent construct that is the domain. This study supports
the wvalidity argument for the TeamUP Rubric for use in different populations and
supports the use of total score for each domain, thereby providing further evidence for its
usefulness in teaching and assessing teamwork skills.
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Appendix 1

Providing peer feedback

You are required to complete one TeamUP rubric (survey) for yourself and one for each
of your teammates. Please follow the instructions on Blackboard about submission of
these documents.

There are 5 domains in total, each with key skills that are important for effective group
work. For each skill, there are 7 options to rate yourself and each team member.

You are also invited to add a thoughtful and constructive comment aimed to help your
teammate develop their teamwork skills.

For each team member, consider the following question using the scale below:
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How well did the individual student demonstrate each particular skill?

< n
< >

1 2 3 4 5 6 7
Unacceptable behaviour | |To a limited extent, a | |To a moderate Mastery, well
or demonstrated minimal | |below average team | |extent, an above average
or no demonstration of member, moderate average team team member,
skills, major improve- improvements needed| |member, some no improve-
ments are needed minor improve- ment needed

ments needed

Your name:

Name of team
member being

assessed:
The actions indicate the team
Domain 1 - Planning member has worked in synergy with
others to plan a high quality project
a. Electing and supporting a project manager 1 2 3 4 5 6 7 NA
b. Defining and agreeing on team goals and 1 2 3 4 5 6 7 NA
objectives

c. Defining and agreeing on quality standardsfor 1 2 3 4 5 6 7 NA
each part of the plan
d. Contributing to the development of the plan 1 2 3 4 5 6 7 NA

e. Setting and agreeing realistic timeframes for 1 2 3 4 5 6 7 NA
each part of the plan

f. Participating in role allocations based on 1 2 3 4 5 6 7 NA
individual skills and learning needs

g. Willingly taking on a team role that can be 1 2 3 4 5 6 7 NA

completed on time to a quality standard

These actions fostering a sense of

Domain 2 - Environment trust and inclusiveness for each team
member

a. Exhibiting an open, gentle, polite and friendly 1 2 3 4 5 6 7 NA
manner

b. Demonstrating self-awareness and emotional 1 2 3 4 5 6 7 NA
regulation

c. Demonstrating sensitive awareness of the 1 2 3 4 5 6 7 NA
feelings of others (including interpreting body
language)

d. Actively contributing to team discussions 1 2 3 4 5 6 7 NA

e. Cooperating with others to achieve project 1 2 3 4 5 6 7 NA

goals
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f. Following up with others when there is 1 2 3 4 5 6 7 NA
concern about their feelings or contribution

g. Showing respect for the contributions of 1 2 3 4 5 6 7 NA
others (even if in disagreement)

h. Expressing genuine gratitude and praise 1 2 3 4 5 6 7 NA
generously

These actions preventing,
recognising and/or addressing
conflict in ways that strengthen
overall team cohesiveness and
effectiveness

Domain 3 - Facilitating the contributions of
others

a. Taking turns at leading/coordinating a team 1 2 3 4 5 6 7 NA
meeting (including agenda preparation)

b. Taking turns at keeping and distributing brief 1 2 3 4 5 6 7 NA
meeting minutes (with action items and

deadlines)

c. Leading and/or participating in teambuilding 1 2 3 4 5 6 7 NA
processes

d. Establishing and honouring team groundrules 1 2 3 4 5 6 7 NA
e. Ensuring that decisions are made in a timely 1 2 3 4 5 6 7 NA
manner

f. Listening attentively without interruptingand 1 2 3 4 5 6 7 NA
raising hand to speak

g. Participating in consensus-building decision- 1 2 3 4 5 6 7 NA
making

h. Inviting other team members to contribute 1 2 3 4 5 6 7 NA

These actions demonstrating that the
team member has made a high-
quality, individual contribution to
the team project

Domain 4 - Managing conflict

a. Being appropriately assertive: neither 1 2 3 4 5 6 7 NA
dominating, submissive, nor passive aggressive

b. Expressing concerns with team/team 1 2 3 4 5 6 7 NA
members in a constructive manner

c. Minimising unnecessary conflict by project 1 2 3 4 5 6 7 NA

planning and management
d. Completing assigned responsibilities on time 1 2 3 4 5 6 7 NA

e. Participating in the team conflict 1 2 3 4 5 6 7 NA
transformation processes

f. Assisting the team to stay focused on the 1 2 3 4 5 6 7 NA
overall team goal

g. Approaching conflict with the aim to de- 1 2 3 4 5 6 7 NA
escalate

h. Being open to receiving and reflecting upon 1 2 3 4 5 6 7 NA
criticism of self
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i.  Challenging team processes that are not 1 2 3 4 5 6 7 NA
conducive to the achievement of team goals

These actions ensuring the process
Domain 5 - Contributing to team project of team interactions are effective in
progressing the project plan

a. Demonstrating sufficient technological skills 1 2 3 4 5 6 7 NA

b. Demonstrating relevant content knowledge 1 2 3 4 5 6 7 NA

c. Adhering to academic standards for writing 1 2 3 4 5 6 7 NA

d. Submitting assigned work at the agreed quality 1 2 3 4 5 6 7 NA
standard

e. Submitting assigned work within the agreed 1 2 3 4 5 6 7 NA
timeframe

f. Appropriately critiquing the work of others 1 2 3 4 5 6 7 NA

g. Working to integrate the output of team 1 2 3 4 5 6 7 NA
members into the project

h. Evaluating the quality of the whole project 1 2 3 4 5 6 7 NA

and making needed changes
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