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The use of team projects is common in higher education. Teamwork offers an avenue
to help students learn to collaborate and develop the interpersonal skills needed for
career success. However, student teams are not always effective, which may undermine
learning, growth, and development. In the current research, we integrate accountability,
valence, motivation, and social loafing theories to advance an understanding of the role
of peer evaluations conducted at the end of a team project. We use a state-of-the-art
peer feedback system that allows students to assess and evaluate each other on five
competencies critical to teamwork. We also used the system for the assessment of
overall team functioning. Finally, grades on team projects were collected as a measure
of team performance. Over three cohorts and using a total sample size of 162 teams
and 873 students, we found that the use of peer evaluations for grading purposes,
compared to a control group, promoted effective team member behavior, overall team
health, and higher grades on team projects (i.e., team performance). Future research is
needed to further investigate the optimal use of peer evaluations in a variety of contexts
using a variety of methods.

Keywords: team, peer-evaluation, assessment & education, feedback – FB, motivation, motivating and
demotivating factors

INTRODUCTION

The use of teamwork in the classroom has been steadily increasing due to both the potential
educational benefits and the professional skill development required to meet 21st century work
requirements (e.g., Crossman and Kite, 2012). The educational benefits of cooperative learning,
for example, includes higher achievement and learning through mutually shared goals, interaction
and information exchange, and higher levels of effort (Johnson and Johnson, 2009; Hammond
et al., 2010). However, decades of research clearly indicates that effective teamwork is difficult
to achieve (Hackman, 1990, 1998, 2002). For example, Wageman et al. (2008) found that only
one in five teams met standards for excellent performance and that nearly half were functioning
poorly. Moreover, teamwork can be difficult to teach during post-secondary because of large classes,
limited student contact, and lack of evidence-based teaching supports that are readily available
and usable. Therefore, there is a need for assessment and evaluation interventions that are easy to
implement, scale well, and have few transaction costs from the perspective of students, instructors,
and institutions (Riebe et al., 2016). Ultimately, practical and evidence-based solutions are needed
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to equip students with the collaborative problem-solving skills
needed to successfully navigate the complexity of modern
and future work activities (Prichard et al., 2011; Borton and
Anderson, 2018; Fiore et al., 2018).

One of the key challenges in the use of teamwork in
the context of higher education is to create a healthy team
environment that is conducive for learning and that leads to
high performance (Hansen, 2006). A healthy team is one in
which team members communicate well, adapt to each other and
the context, manage relationships, and capitalize on educational
and learning opportunities by working together (O’Neill et al.,
2017). A high performing team delivers high-quality output to
stakeholders (Hackman, 2002). To achieve these, students must
be motivated to work on their team projects with their team
members, and not fall prey to social loafing. Indeed, social
loafing can be a cause of team dysfunction in higher education
(Colbeck et al., 2000; North et al., 2000). Unfortunately, being
part of a dysfunctional team undermines students’ potential to
grow, learn, and benefit from the teamwork course components
and course learning objectives (O’Neill et al., 2018). Moreover,
working in a dysfunctional team can, at times, be worse than
independent study (Oakley et al., 2004).

One avenue for addressing social loafing and promoting
healthy, high-performing teamwork is the introduction of
a structural contingency that increases accountability and
perceptions of the value of effective team member behavior
(i.e., valence). Round-robin peer evaluations of team member
effectiveness may be useful in this respect. Specifically, each team
member provides a rating of each other team member on multiple
dimensions (Loughry et al., 2007). If team members know that
their contributions are being evaluated by their peers, they may
be likely to feel more accountable, perceive a higher valence for
engaging in teamwork behaviors, and perform better.

Importantly, peer evaluations have been used both for
completion (i.e., general feedback purposes) and for grading
absolute levels of contributions (Patchan et al., 2018). Grading
the absolute levels of contributions involves assigning students
a portion of their course grade based on the magnitude
of the ratings provided by peers (e.g., the% of the total
possible peer-rated score). It is noteworthy that peer evaluations
used for general feedback purposes versus for grades based
on peer-rated contribution levels are often confounded in
previous research (e.g., Brutus and Donia, 2010; Donia et al.,
2018). General feedback may be unlikely to influence student
or team outcomes as it is informational only, whereas
there are reasons to believe that grading based on peer-
rated contribution levels could have stronger implications
for individual behaviors and team functioning. We believe
that these two assessment purposes could affect student
mindsets quite differently by creating different perceptions
of accountability, but evidence-informed, empirically-based
recommendations regarding the implications of these two
approaches to conducting peer evaluations appear to be absent.
In our experience, many instructors end up guessing about the
impact of one purpose versus the other on student teamwork
effectiveness and these guesses could be inaccurate. Accordingly,
in the current research we considered general feedback versus

grading based on peer-rated contribution levels on peer ratings
of team members’ behavior, overall team health, and team
project grades.

The remainder of this article is organized as follows. First
we introduce our theory of accountability in more depth,
and then offer our research hypotheses. We then report on
the research methods, results, and implications for future
research and practice.

THEORETICAL BACKDROP

We integrate two theoretical perspectives to generate our
hypotheses: accountability theory and the construct of valence
from expectancy theory. Both of these ultimately support Gielen
et al.’s (2011) proposition to use peer ratings as “an external
motivator to work harder and perform better” (p. 722).

Accountability Theory
Accountability is the “perceived expectation that one’s decisions
or actions will be evaluated by a salient audience, and that rewards
or sanctions are believed to be contingent on this expected
evaluation” (Hall and Ferris, 2011, p. 134). Accountability has two
key components (Hall et al., 2017). First, there is an expectation
of an evaluation or at least the possibility of an evaluation
(Erdogan et al., 2004). Second, there are consequences associated
with the evaluation in terms of rewards and punishments,
such that individuals believe they will be answerable for their
decisions and actions (Schlenker et al., 1994). Accountability has
been identified as a fundamental requirement for social order,
because it enables social systems to operate with stability and
predictability (Hall et al., 2004). Given that a team is a social
system with structures that facilitate or inhibit performance,
high accountability would seem to be critical. For example,
high accountability may make individual contributions more
clear, and social loafing more difficult. Moreover, accountability
likely creates role clarity by clearly defining expectations, and
having role clarity ensures that students know where to direct
effort toward the team task (Lacerenza et al., 2018). Thus,
accountability adds a layer of structure to student teams by
making individual contributions visible and team expectations
clear, and ultimately this should lead to stronger contributions
to the team’s task.

Valence
Notwithstanding the above, the rewards or sanctions determined
by the evaluation must be valued by the individual in order
to have motivating potential. The concept of valence, from
Vroom’s (1964) expectancy theory, captures the “degree to
which the outcome is viewed as desirable” (Karau and Williams,
1993, p. 685). In addition, valence involves a consideration
of the costs associated with achieving the outcome, with the
maximum valence occurring for low cost, high reward outcomes
(Sheppard and Taylor, 1999). Thus, all else equal, an individual
will exert effort to achieve desirable outcomes with high utility.
In the current context, we make the assumption that most
students value their grades, and therefore the valence of the
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peer evaluations should be high in a grade-based assessment.
Moreover, students often over-estimate their teamwork skills
(Organization for Economic Cooperation and Development
[Oecd], 2015), suggesting that students would associate a
low cost to engaging in effective teamwork behaviors. Thus,
implementing a grade-based peer evaluation should evoke a
high-valence mindset, greater effort dedicated toward being an
effective team member, and ultimately healthier and higher
performance teamwork.

HYPOTHESIS DEVELOPMENT

Implications of Grade-Based Peer
Evaluations for Team Member
Effectiveness
We propose that grade-based peer evaluations should lead
to higher and more consistent engagement in effective team
member behaviors than general peer feedback that carries
no formal consequences. Consider the psychological mindset
engendered by teamwork when only general feedback is expected
at the conclusion of the project. In this case, team members are
both aware that peer ratings will not be used to determine grades,
and that team members will not be held accountable for acting
on the feedback because the team will have disbanded at the
time of the evaluation. From an accountability perspective, there
would be no expectation of an evaluation with consequences or
that peers could hold each other answerable to the feedback.
Further, without a grade contingency or a strong likelihood
that team members will work together again in the future, the
expected valence placed on the general feedback outcome is
relatively minimal.

The grade-based peer evaluation assessment used in the
current research required team members to rate each other’s
effectiveness at the end of the team project, as was the case
for the general evaluation. The magnitude of the mean peer
rating provided to each member, however, comprised a grade
associated with the quality of the individual’s contribution
to the team project. In this case, the mindset created by
knowledge of the grade-based assessment should consist of high
accountability, along with high valence, for engaging in effective
team member behaviors. Consider theories of social loafing,
which suggest that motivation in groups is decreased when
members perceive low potential for evaluation, low attention
to individual contributions, and low impact of individual
efforts (see Karau and Williams, 1993). By definition, the
grade-based evaluation in the current study involved high
evaluation potential (i.e., the peer evaluation was used for
grades). Given knowledge of the grade-based evaluation, self-
attention and self-regulation should be enhanced because team
members are aware that their individual behavior is being
observed and evaluated by their peers (McLarnon et al.,
2019). This should also increase the perceived impact of
individual efforts, because those contributions have a stronger
potential to be recognized by peers. Taken together, grade-
based peer evaluations, relative to peer evaluations that do

not affect performance outcomes for students, should create
high accountability around a high-valence outcome. This
should enhance motivation to exert effort toward being an
effective team member.

Hypothesis 1: Peer evaluations of team member effectiveness will
be higher when they are used for grades compared to general
feedback purposes.

Implications of Grade-Based Evaluations
for Team Health
A healthy team can be operationalized as one that scores
high on communication, adaptability, relationships, and
education/learning (i.e., CARE). This framework was developed
by O’Neill et al. (2017), which was based on an extensive review
of the teamwork literature. According to our reasoning above,
grade-based peer evaluations should create stronger perceptions
of individual team member accountability as well as introduce
a meaningful outcome associated with the peer evaluations (i.e.,
high valence). This should discourage social loafing because the
presence of evaluations will draw attention to personal behaviors
and the higher perceived impact of these behaviors on the team.
When team members perform well by displaying behaviors
that indicate they are committed, communicative, focused,
high-standards oriented, and utilizing relevant knowledge,
skills, and abilities (i.e., all features of individual effectiveness
in teams; Ohland et al., 2012), the team as a whole will be
healthier. With high individual member involvement, the team
will establish better strategies, plans, and roles (communicate),
monitor and back each other up (adapt), resolve conflicts and
trust each other (relationships), and learn from each other
by sharing existing and new knowledge needed for the team
task (education).

Hypothesis 2: Team health scores will be higher when
peer evaluations are used for grades compared to general
feedback purposes.

Implications of Grade-Based Evaluations
for Team Performance
High performance occurs when team members deliver high-
quality output to their stakeholders (Hackman, 2002). In the
current context, teams were responsible for a team project
and they were graded on the quality of that work. A strong
test, therefore, of whether grade-based peer evaluations produce
better teamwork is to consider the effects on team project
grades. Above we argued that grade-based peer evaluations
should produce more effective team member behavior as well
as healthier teamwork in general (i.e., the CARE model). This
is because grade-based peer evaluations may create a climate
of accountability, minimize social loafing, and create stronger
individual contributions to the team effort. The literature is
clear that, all else equal, stronger team motivation, effort, and
persistence leads to higher team performance (Kanfer and Chen,
2016). However, grades offer a challenging test of the effect
of grade-based peer evaluations because they are affected by a
multitude of factors, and therefore the effect of grade-based peer
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evaluations on teamwork must be strong to produce a measurable
effect on grades.

Hypothesis 3: Team performance will be higher when
peer evaluations are used for grades compared to general
feedback purposes.

METHOD

Study Overview
In the current research we examined team member behaviors,
overall team health, and team project grades under conditions of
general feedback versus grading based on peer-rated contribution
levels. Specifically, in our grade-based peer evaluation condition,
peer evaluations had a direct impact on each student’s grade.
In the general peer feedback assessment condition, however,
peer evaluations did not affect grades and were used at each
student’s discretion for personal development. Theoretically,
knowledge that the grade-based evaluations would occur at
the end of the term could lead students to engage in more
effective team member behaviors, healthier teamwork overall,
and achieve higher project grades (i.e., team performance). Note
that, across all three cohorts involved in the current research,
students were aware that the assessment of team health had
no bearing whatsoever on their peer ratings or any other
course grading component (i.e., had no grading implications),
and students were invited to be as honest as possible in
their responses.

In order to test our hypotheses we report on a cohort-based
“ABA” intervention study. In Cohort 1 we introduced a teamwork
project into an introductory psychology course along with a
general peer assessment of team member effectiveness that was
graded only on completion (described further below; i.e., “A1,”
baseline condition). In Cohort 2, the course was delivered in
an identical way except that the peer assessment was grade-
based, with peer-rated contribution levels having implications
for grades (i.e., “B,” intervention). Because this is a pseudo-
experimental design, even with the large sample sizes it is not
possible to rule out changes in the dependent variables from
Cohort 1 to Cohort 2 that may be extraneous, such as chance
differences in students’ interest in psychology. Accordingly, in
Cohort 3 we removed the grading component of the peer
evaluation intervention in order to investigate whether the
dependent variables would return to baseline levels (i.e., “A2,”
return to baseline). Hence the ABA design – if the dependent
variable scores in Cohort 2 are superior to Cohorts 1 and
3, we can be more confident that implementing a framework
for high accountability through the use of peer evaluations
intervention was successful at improving team health and quality
of team’s project.

Participants
Participants comprised a total of 162 teams and 873 students
taking an introductory psychology course for non-majors offered
across three consecutive Fall terms. The average team size
was 5.39. In Cohort 1 there were 284 students and 51 teams

(A1 condition). In Cohort 2 there were 297 students and 57
teams (B condition). In Cohort 3 there were 291 students
and 54 teams (A2 condition). Across the three cohorts, a
small number of students declined to participate in this study
in Cohorts 1 (n = 7), 2 (n = 3), and 3 (n = 9). Aside
from Cohort 3, the majority of students in each cohort
were in their first year of university (70.1, 60.7, and 48.3%,
respectively) and came from a wide range of Faculties across
the university, including Arts, Science, Business, Nursing,
Kinesiology, and Engineering.

Procedure
Students self-selected into teams to complete a team project
over the course of the semester that required each team to use
the empirical literature to develop an action plan to achieve a
personal goal of their choice, and to then record and reflect
on their progress. After project completion, each student was
emailed a link to complete peer evaluation and team health
measures (see below) on the ITPmetrics.com platform. Students
received 2% toward their final grade in the course for completing
the peer ratings and team health measures regardless of whether
they consented to participate in this study. At the end of
the course, students were given access to personalized reports
through ITPmetrics based on the average peer evaluation scores
awarded to them by their team members. With respect to
self-selection of the teams, given that the majority of students
were non-psychology majors representing a cross-section of
programs who were largely in their first term of their first
year at university, very few students likely knew each other.
This minimizes concerns due to self-selection affecting the
study’s findings.

In Cohorts 1 and 3 (the Baseline conditions, A1 and A2,
respectively), peer assessment was used for general feedback only;
that is, all members within a team received the same grade (worth
2% of their final grades) on the team project regardless of the
quality of their contributions as viewed by their team members
provided they simply completed the peer evaluation. In Cohort
2 (Intervention, B), students were informed at the beginning of
the term that although all team members would receive the same
grade on the written portion of their projects (worth 6% of their
final grades), an additional 4% of their course grade would be
awarded individually based on the average peer evaluation scores
assigned to each student by that student’s team members. That is,
the peer evaluation scores would be used as a graded (summative)
assessment in the course. Students were also provided with the
peer evaluation survey questions at the beginning of the course
to ensure they were knowledgeable of the components of the
peer assessment.

To ensure that valence was sufficiently high to expect students
to be invested in the team projects, we viewed the allocation of
grades to teamwork to be sufficient to gain the attention of the
students. First, the 4% for the peer evaluations approximates a
grade level (e.g., B+ versus A–) and a .3 difference in GPA, which
is a meaningful change in student achievement that can mean
the difference between meeting or failing a program admission
requirement. Second, the peer evaluations (2% to complete it;
4% for the feedback received) constitutes half of the project

Frontiers in Education | www.frontiersin.org 4 May 2020 | Volume 5 | Article 49

http://ITPmetrics.com
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-05-00049 May 13, 2020 Time: 17:31 # 5

ONeill et al. Peer Assessment in Teamwork

grade (the overall teamwork component of the course was worth
10%), which is proportionally salient and difficult to ignore.
Therefore, we anticipated that the grades assigned to the peer
evaluations were meaningful enough to create sufficiently high
levels of valence.

For Cohort 1 (i.e., A1), the course was taught twice a week
at 5 pm, whereas for Cohorts 2 (i.e., B) and 3 (i.e., A2), the
course was taught on the same days at 11 am. Thus, comparisons
of B to A2 eliminate time of day as an explanatory variable
for any differences in the dependent variables between baseline
and intervention conditions. As with many course projects, the
instructor made some refinements to the project after Cohort 1
to clarify expectations for students in Cohorts 2 and 3. Specific
refinements included the provision of an example paper, feedback
for teams on their goal statements prior to their implementation
of their action plans, and revisions to the instructions provided by
the instructor when she introduced the project in class to prevent
the reoccurrence of areas of confusion experienced by A1. As a
result of this, we note that the comparison of A1 to B is weaker
test of the hypotheses than is A2 to B. Specifically, A1 versus B
compares the addition of grade-based peer evaluations and these
project clarifications, whereas A2 versus B compares only peer
evaluations for grades versus only for general feedback purposes
(i.e., holding constant the project clarifications in both cohorts).

Measures
Peer Evaluations
Peer evaluations were conducted by inviting students to the
ITPmetrics.com assessment platform. This website uses an
adapted version of Ohland et al.’s (2012) five dimensions of team
member effectiveness. Specifically, peers provided round-robin
ratings on commitment, communication, focus, emphasizing
high standards, and having relevant knowledge, skills, and
abilities. The average of each of these five dimensions was used
in our analyses. Supporting reliability evidence was provided in
previous research using ratings from 30,486 raters, which mainly
consisted of student teams in higher education settings, but also
some industry teams (see O’Neill et al., 2019). The reliability of
the peer ratings of each individual team member in the current
study, as estimated by the intra-class correlation coefficient [i.e.,
ICC(2)], was 0.81. The reliability of the overall team means
(aggregated to the team level) was 0.77, according to the ICC(2).
Peer ratings were provided based on behaviors describing each
of the five dimensions using a frequency based scale. The Likert-
type five-point response scale ranged from “to no extent” (1) to
“a great extent” (5) with the possibility to select “not familiar with
team member’s behavior” instead of making a rating 1.

1We only usereport ICC(2) values because they reflect the reliability of, in the first
estimate provided, (a) the totality of an individual’s ratings of others. T and then
the second estimate we provide is (b) the reliability of the aggregate of the team
member’s’ ratings of each other. The latter estimate is the coefficient associated
with the team-level peer ratings as operationalized in our hypotheses testing, and
is the appropriate reliability coefficient. An ICC(1)’s in this context would not be
meaningful because it would reflect the variance explained in individual ratings by
either (a) the individual or (b) the team, respectively. ICC(1) is commonly used
in teamwork reseach to aggregate shared-unit constructs but this is an additive
construct based on round-robin ratings and as a result ICC(1) is not a meaningful
coefficient to report or interpret in this context.

Team Health
Team health ratings were also collected using ITPmetrics.com.
The website calculates scores based on the mean of several
variables for each of the four CARE dimensions. Evidence
for reliability and validity was provided by O’Neill et al.
(2017). Each dimension is measured using multiple well-
validated scales (see O’Neill et al., 2017, 2020 for further details
and relevant references). Specifically, communicate involves
cooperative conflict management, role clarity, and strategy
formulation and planning. Adapt involves team monitoring and
back up, goal progression, and coordination. Relate involves
contribution equity, healthy fact-driven conflict, lack of personal
conflict, and trust. Education involves constructive controversy,
exploitative learning, and exploratory learning. Items used a
five-point Likert-type scale with response options ranging from
“strongly disagree” (1) to “strongly agree” (5). Prior to aggregating
scores to the team-level, using the within-team mean, ICC(2)
inter-rater reliabilities were calculated: communicate (0.69),
adapt (0.73), relate (0.73), and educate (0.60). These dimensions
of team health were averaged to create an overall team health
score for each team.

Team Performance Scores
The team projects for each year were graded by a unique pair
of teaching assistants who were blind to the study hypotheses.
To facilitate objective grading standards, all teaching assistants
were provided with identical grading instructions and rubrics,
in addition to graded exemplars that were assessed using the
rubric and had received scores of 70, 80, and 90%. The completed
rubrics were provided with each of these exemplars.

Analytical Approach
Recalling that this study used an ABA design [A1 = baseline
(Cohort 1), B = intervention (Cohort 2), and A2 = return to
baseline (Cohort 3)], to model the effect of the intervention,
two dummy-coded variables were created (Dummy 1: A1-
condition = 0, B-condition = 1, A2-condition = 1; Dummy 2:
A1-condition = 1, B-condition = 1, A2-condition = 0). These
dummy codes were chosen to represent the hypothesized positive
mean differences in the peer ratings, team health, and team
performance variables in the B-condition versus either of the
A-conditions. Typical p-values were used to estimate statistical
significance of our hypotheses. However, Hypothesis 1, which
reflects a student-level effect, invoked an individual-level model
in conjunction with a complex sampling adjustment (Muthén
and Satorra, 1995) for the standard errors to adjust for the
nesting of individuals in teams. Hypotheses 2 and 3, which
reflect team-level effects, used team-level data only given that the
ICC(2) estimates presented above provide sufficient support for
aggregation to the team level (Allen and O’Neill, 2015). All focal
analyses used Mplus 8.4 (Muthén and Muthén, 2019).

RESULTS

Table 1 presents the team-level correlations and descriptive
statistics across the three conditions of this study. The strong
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TABLE 1 | Correlations and descriptive statistics (team level of analysis).

Mean SD 1. 2. 3. 4. 5.

1. Dummy 1 0.69 0.46 −

2. Dummy 2 0.67 0.47 −0.48** −

3. Peer Evaluation 4.40 0.49 0.45** 0.03 −

4. Team Health 4.23 0.41 0.39** 0.07 0.87** –

5. Team Performance 81.40 10.05 0.28** 0.07 0.17* 0.11 –

n = 162 teams (based on n = 873 individuals). Dummy 1 coded as: A1-
condition = 0, B-condition = 1, A2-condition = 1; Dummy 2 coded as: A1-
condition = 1, B-condition = 1, A2-condition = 0. *p < 0.05; **p < 0.01.

correlations involving peer evaluations, team health, and
team performance supports the expected positive relations
and suggests that teams with members receiving high
peer evaluations tend to be the healthiest and perform the
strongest2.

Supplementary results can be obtained from the first author.
Hypothesis 1 proposed that peer ratings would be higher
when graded evaluations were used (i.e., the B condition).
The regression coefficients accompanying both of the dummy-
coded variables were significant and positive, bDummy 1 = 0.69,
p < 0.01, bDummy 2 = 0.35, p < 0.01. This indicates that peer
evaluations were significantly higher in the graded evaluation
condition (M = 4.70, SD = 0.48) compared to the general
feedback conditions at A1 (M = 4.01, SD = 0.80) and at A2
(M = 4.36, SD = 0.64). Thus, Hypothesis 1 was supported
(see Figure 1).

Hypothesis 2 posited that team health, operationalized
as the average level across the four team CARE variable
scores, would be highest for graded evaluations. The results
indicated positive, significant relations between the intervention
conditions and the overall CARE variable: bDummy 1 = 0.48,
p < 0.01, bDummy 2 = 0.28, p < 0.01. Accordingly, team health
was significantly stronger in the graded evaluation condition
(M = 4.47, SD = 0.28) compared to the general feedback
conditions at A1 (M = 3.96, SD = 0.44) and at A2 (M = 4.18,
SD = 0.32). These results lend support to Hypothesis 2 (see
Figure 2).

Hypothesis 3 posited that team performance, operationalized
as team-level grades achieved on the final course project,
would be highest for teams in the grade-based peer evaluation
condition. The results indicated positive, significant relations
between the intervention conditions and teams’ grades: bDummy

1 = 8.87, p < 0.01, bDummy 2 = 5.53, p < 0.01. Thus, team
performance was significantly stronger in the graded evaluation
condition (M = 86.01, SD = 7.04) compared to the general
feedback conditions at A1 (M = 77.14, SD = 11.90) and at A2
(M = 80.48, SD = 8.19). These findings support Hypothesis 3
(see Figure 3).

2For completeness, we conducted three one-way Analysis of Variance (ANOVA)
tests for peer ratings, team health, and team performance (team project grades).
Results indicated that there were significant F tests of all three omnimbus effects,
and all pairwise comparisons of cell differences were significant except for team
performance for A1 versus A2. Figures 1–3 indicate the direction of the effects
and the 95% confidence intervals. As these were not the focal analyses needed for
testing the hypotheses, detailed.

FIGURE 1 | Peer evaluation scores across conditions. Error bars represent
95% confidence intervals.

FIGURE 2 | Team health scores across conditions. Error bars represent 95%
confidence intervals.

FIGURE 3 | Team project grades across conditions. Error bars represent 95%
confidence intervals.

DISCUSSION

It is clear that teamwork is an important skill set that is valued by
employers, and that developing teamwork in higher education is
an ongoing priority (Bravo et al., 2019). Accordingly, researchers
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need to develop evidence-based interventions that scale well for
instructors of many disciplines, are easy to implement without
extensive teamwork-specific theoretical knowledge, and that
students can intuitively engage and interact with (Riebe et al.,
2016). Indeed, in previous research, peer evaluations were viewed
as accurate and useful by students using the ITPmetrics.com
feedback platform used in the current research (O’Neill et al.,
2019). Not examined in that research was whether the use of peer
evaluations would improve teamwork behavior and functioning,
leaving open an important empirical question about the role of
peer feedback in student teams in higher education.

Theoretical Implications
The present research offers new theoretical propositions through
which grade-based versus generic peer evaluations may influence
teamwork behavior, team health, and team project performance
as measured through grades. Much of the existing research
considers the role of peer feedback as a learning mechanism
(Brutus and Donia, 2010; Brutus et al., 2013). Specifically, much
of the past research suggests that by providing and receiving
peer feedback, team members learn effective behaviors and
receive correction to previous actions. Indeed, peer ratings of
team member behavior show consistent gains across repeated
feedback episodes, although the gain from any given individual
feedback episode is small (Donia et al., 2018). We adopted a
different approach, arguing that grade-based peer evaluation
motivates effective team member behavior (cf. Mory, 2003). This
is based on previous research indicating that social loafing is more
likely to occur under certain conditions: (a) when there is no
evaluation of individuals, (b) when there is an emphasis on the
team rather than on the individuals, and (c) when individuals
perceive that their personal efforts are dispensable (cf. Karau and
Williams, 1993). Thus, by integrating these previously disparate
lines of theoretical rationale, we contribute an understanding
of how grade-based peer evaluations address issues associated
with social loafing by directly evaluating individual contributions
and rewarding students for individual efforts that support the
team’s objectives.

We proposed that evaluations without high accountability
and valence, however, would not function well as motivational
incentives. Accordingly, we invoked two key components of
accountability theory (Schlenker et al., 1994; Hall and Ferris,
2011), namely, that there must be an expectation of evaluation
and that the evaluation results in consequences (i.e., rewards
or punishments). Moreover, that the evaluation and rewards
were reflected in the peer ratings received links the outcome
(grades) to high valence perceptions. Valence is a component of
Vroom’s (1964) motivation model and central to many behavior
modification theories (Michaels, 1977). If individuals do not see
the contingency as appealing, they will not be motivated to work
for it. By creating a direct, unambiguous correspondence between
peer evaluations and course grades, students who value grades
will understand that it is necessary to be an effective team member
and that they could be held accountable if they are perceived as
engaging in social loafing.

Our findings offer support for the proposition that grade-
based peer evaluations result in more effective team member

behaviors and healthier teams. We used a quasi-experimental
design, which is rare in peer feedback research but should be
considered a strength (Gielen et al., 2010; though see McLarnon
et al., 2019 for an exception). The advantage of our quasi-
experimental design was the ability to establish a baseline for
the dependent variables involving teamwork, add the grade-based
evaluation as an intervention to investigate changes in outcomes,
and then remove the grade-based evaluation to determine
whether teamwork effectiveness would again decrease without
the intervention. Although randomized experiments are ideal for
identifying cause and effect, on ethical grounds it is difficult to
design a defensible study for the classroom. The current quasi-
experimental ABA design strongly suggests that the grade-based
application of peer evaluations at the end of the semester results
in better teamwork behavior and greater team health.

It should be noted that the current research does not indicate
that grade-based evaluations are always superior to all other
forms of feedback. Formative evaluations (i.e., peer feedback
used for learning and development reasons only) offer peers the
opportunity for honest and accurate feedback that will not affect
their teammates’ grades (Gielen et al., 2010). Moreover, formative
evaluations provide an avenue to address aspects of learning
that are separate from accountability and valence mechanisms.
Specifically, formative feedback can provide opportunities to
take corrective actions, learn from previous experiences, and
enhance self-awareness (Mory, 2003). Even the act of simply
giving peer feedback (and not receiving it) has been related
to more effective team member behavior (Dominick et al.,
1997). Effective delivery of formative feedback, especially at
the midpoint of the semester when team members have time
to use the feedback to adjust their behavior, may in fact be
quite advantageous (but through separate mechanisms than
grade-based feedback obtained after project completion). On the
other hand, effect sizes for formative feedback on teamwork,
leadership, and other soft-skills have generally been quite low
(Smither et al., 2005; Donia et al., 2018), suggesting that formative
feedback on its own may be insufficient. Thus, we believe
that an optimized peer evaluation program should be designed
to incorporate both formative and grade-based evaluations, as
we describe below.

We also found in supplementary analyses (For completeness,
we conducted three one-way Analysis of Variance (ANOVA)
tests for peer ratings, team health, and team performance (team
project grades). Results indicated that there were significant F
tests of all three omnimbus effects, and all pairwise comparisons
of cell differences were significant except for team performance
for A1 versus A2. Figures 1–3 indicate the direction of the
effects and the 95% confidence intervals (As these were not
the focal analyses needed for testing the hypotheses, detailed
supplementary results can be obtained from the first author).
As both of these conditions involved general peer feedback only
rather than peer evaluatons for grades, this difference would
appear to reflect the effect of adding project clarifications and
guidelines that students requested after the first year of the course
(i.e., A1). This is not particularly surprising, but was not the
focus of the study given that previous research and meta-analyses
find support for the benefits of increasing instructional clarity
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(Titsworth et al., 2015; Blaich et al., 2016). However, the finding
does generalize the evidence to projects involving student teams.

Practical Implications
Our results suggest that instructors should consider utilizing
grade-based peer evaluations of team member effectiveness at the
end of the semester, after team projects are completed. However,
we also recommend incorporating a formative evaluation given
the advantages of obtaining rich feedback that may provide
students suggestions for improvement and foster self-reflection
(Dochy et al., 1999). We suggest that an ideal time to administer
formative peer evaluations may be at approximately the mid-
point of the team activities. Specifically, seminal research has
shown that the mid-point is a time of transition when team
members begin to pay more attention to the team’s progress
and the remaining time before the deadline (Gersick, 1989).
This period is often recommended for teamwork interventions,
such as engaging in reflection related to current progress and
needed adjustments (Hackman et al., 2009). Administering peer
feedback at this juncture would offer students an opportunity to
improve their teamwork behavior prior to the grade-based peer
evaluations (O’Neill et al., 2019). Taken together, we recommend
a multi-pronged approach that leverages the advantages of both
formative and grade-based peer evaluations.

We also wish to point out that peer evaluations represent one
of the least costly teamwork interventions in terms of instructor
and student training, time to implement, and administration
(e.g., accessibility to automated software platforms; Ohland et al.,
2012; O’Neill et al., 2019). As well, access to automated platforms
that are intuitive eases the burden of adoption on instructors and
students. With respect to ITPmetrics.com (O’Neill et al., 2020),
an interesting side benefit involves the user dashboards. These
dashboards allow students to centralize their feedback reports
and later integrate them into a skills portfolio that might be useful
during employment seeking upon graduation. For instructors,
the dashboards provide access to the raw data from their classes,
which facilitates research ranging from local experimentation
with new instructional designs to data collection for peer-
reviewed knowledge dissemination (provided applicable ethical
guidelines are adhered to). For institutions, the dashboards
allow for a repository of data that can be helpful in various
activities, such as accreditation. Finally, peer evaluation is highly
scalable, given that it can be implemented effectively even in large
classroom environments (such as the current research) without
requiring instructors to have extensive knowledge of teamwork
or access to their own software and assessments. Overall, these
benefits address potential “transaction costs,” that can often be
a barrier to implementing new assessments, techniques, and
materials into the classroom (see Riebe et al., 2016). In sum, the
current research adds to a growing evidential basis supporting
the use of peer evaluations as a practical tool to enhance the
teamwork experience in higher education (e.g., Erez et al., 2002).

Limitations and Future Research
A potential limitation of the current research is that the peer
evaluations were not used for a large portion of the students’
final grades. Given that in our theorizing we expect that students
value grades and therefore deliverables associated with grades will

be emphasized and attended to, we wonder if it might actually
be possible to obtain even greater benefits of peer evaluations
if they are worth a greater proportion of course grades. On the
other hand, too much emphasis on peer evaluations would likely
be inappropriate and place too much responsibility on students
for grading others’ work. Overall, we believe that the proportion
of the teamwork grade assigned to peer evaluations created
adequate valence in the current study to engender motivation, but
this was not directly tested.

Our theorizing invoked elements of accountability theory,
valence from expectancy theory, social loafing, and motivation.
However, within the current research design, we were not able to
directly measure constructs associated with this theorizing. We
recommend that future research adopt longitudinal designs in
which perceptions of accountability and valence are measured
early in the team project, social loafing and motivation are
measured later in the team project, and peer evaluations (general
feedback versus grade-based), and team health are measured
at the end of the project. With such a design, it would be
possible to test whether links between accountability, valence,
social loafing, and motivation differ across formative versus
grade-based peer evaluation conditions. It would also be possible
to estimate the relation between team member behaviors and
team health from the earlier social loafing and motivation
scores, which themselves could be predicted by accountability
and valence perceptions. Furthermore, including individual
difference variables (e.g., achievement-striving) would allow for
an investigation of whether some individuals are more strongly
influenced by grade-based evaluations versus general feedback
(cf. Schippers, 2014). It is possible that grade-based evaluations
are more motivational for some students, whereas this could be a
turn-off for other students who prefer general feedback without
a grading component. It is also possible that some students
do/do not feel accountable regardless of whether the grade-based
evaluation is used (see Mero et al., 2006). Clearly, much future
research could be done on peer evaluations and feedback.

The current study suggests that the peer evaluations were
highest in the grade-based evaluation condition, a finding
which follows the theoretical reasons advanced in this research.
Specifically, grade-based evaluations may enhance perceptions
of accountability, thereby engendering deeper commitment and
motivation to contribute to teamwork. Incorporating the role of
formative feedback will be particularly valuable in future research
to produce an integrated, comprehensive peer feedback system in
student learning teams.
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