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Comparing Peer Ratings of Teamwork Behavior with
Peer-to-Peer Written Comments

Abstract

This paper investigates the relationship between peer to peer comments and behavioral ratings of
teamwork behavior for first year engineering students using the CATME peer evaluation system.
CATME allows team members to rate themselves and each other on five research-based
dimensions essential for good team functioning. The five dimensions are: Contributing to the
Team’s Work (C), Interacting with Teammates (1), Keeping the Team on Track (K), Expecting
Quality (E) and Having Related Knowledge, Skills, and Abilities (H). During the spring semester
of 2016, students rated themselves and their teammates on these five dimensions and were asked
to explain their ratings of themselves and their peers. We find that, in general, the comments
were focused primarily on Contributing and secondarily on Having Related Knowledge, Skills,
and Abilities; not all five CATME dimensions. However, when detailed comments are given,
they often provide additional insights into peer ratings and explanations for the CATME
exception codes. These insights into team functional or dysfunctional behavior provide
information to the instructor that goes well beyond what can be obtained from the peer ratings
alone.

1. Introduction

Working in teams is widely viewed as a key skill for having a successful career. However,
effective team behavior does not necessarily come naturally to many students. In engineering
education, developing teamwork and communication skills, among other things, are student
outcomes necessary for accreditation [1]. Many instructors at four-year colleges use small
groups or teams in their courses as a way to help students develop these skills. The development
of these skills is enhanced through constructive feedback on teamwork behavior from peers so
that students can learn and improve how they perform in teams.

This paper examines the use of written peer-to-peer comments as a tool to enhance the quality of
peer evaluation using the Comprehensive Assessment of Team Member Effectiveness (CATME)
peer evaluation system. CATME (www.catme.org) is currently used by over 16,000 instructors,
across multiple disciplines, in over 2,000 institutions worldwide. CATME is used to develop and
support teamwork in higher education. It focuses on creating diverse teams and allowing self and
peer evaluations [2]. Teamwork skills in our study are defined and measured as the dimensions
of teamwork in the CATME.

CATME includes five common measures of teamwork behavior on which team members are
asked to rate themselves and their teammates using a behaviorally anchored rating scale on each
dimension. These teamwork dimensions fall into 5 categories:



e Contributing (C) to the Team’s Work is being able to add value to a team’s work/project.
Team members are rated on how well they meet their commitments, do their share of the
work, and help their teammates.

e Interacting (1) with Teammates refers to how individuals communicate within their
teams. It includes encouraging teammates, communicating ideas clearly, and listening
respectfully to others’ ideas.

e Keeping the Team on Track (K) is being aware of milestones and deadlines and ensuring
that the team is making appropriate progress.

e Expecting Quality (E) is taking steps to ensure that the team meets or exceeds all
requirements for project outcomes.

e Having (H) Relevant Knowledge, Skills, or Attributes (KSAS) refers to the base
knowledge of individual team members. It means having the required KSAs to solve the
problems at hand or being willing to learn the KSAs an individual lacks. [3]

In this work in progress, we explore how peer-to-peer comments inform the ratings that students
give to each other on these five CATME dimensions and what might be learned by instructors
from the comments. Ideally, when students are asked to explain their ratings, they are better able
justify the ratings they give and distinguish between different levels of teammate performance.
After a brief literature review on the use of peer ratings in business and educational settings and
behaviorally anchored rating scales, we discuss what can be learned from the peer comments that
were given by students in a first year engineering (FYE) class. We compare student ratings with
the comments they provided as well as our ratings of the same student teamming behavior based
on their comments.

2. Literature Review
2.1  Peer evaluation in business settings

Peer evaluations are used in professional work environments, including business and health
settings, and in education [4]. In the workplace, peer reviews have been used to assess job
performance. One example of peer evaluations with written comments in the workplace is 360-
degree feedback which is often used in Fortune 100 companies. With this tool, managers are
rated within the company by peers, subordinates, supervisors, and occasionally also by
customers. The feedback is written, but generally anonymous [5]. Two factors that affect the
quality of 360-degree feedback are relevant content and accountability [6]. Relevant content is
important to align all participants on the values of the company and then use these values to rate
managers. Accountability, the other factor that affects the quality of feedback, can drive
behavioral change [6]. However, accountability alone does not always cause performance
improvement. Further intervention from a superior may be necessary [7].

Viswesvaran and colleagues [8] conducted a meta-analysis of feedback given by both peers and
supervisors on ten dimensions: overall job performance, productivity, effort, interpersonal
competence, administrative competence, quality, job knowledge, leadership, compliance, and
acceptance of authority. They found that there was convergence between supervisor and peer
ratings on constructs that were relatively easy to rate, such as overall performance, productivity,



and job knowledge; but they found more disagreement between supervisors and peers on
constructs that were more difficult to rate such as administrative and interpersonal competence.

2.2 Peer evaluation in classroom settings

From their meta-analysis of feedback literature, Hattie and Timperley [9] suggested a model
where effective feedback answers three principal questions: “1) Where am I going?; 2) How am |
going?; and 3) Where to next?” Within this model, each question was addressed on four different
levels — the task level, process level, self-regulation level, and self level. Effective feedback
requires specific goals to which the feedback pertains. The “how am I going” question is best
answered with feedback about performance as it relates to a specific standard of behavior and
success or failure on a task. Process level feedback gives students cues to let them know if they
have the required competence and helps them move toward self regulation and higher confidence
and competence in accomplishing the task.

The use of written peer and TA feedback has been used in a classroom setting, among other
places, for first year engineering students. Rogers and colleagues [10] investigated how feedback
affected teams and project outcomes. They found that students felt that the feedback was of low
quality when not enough time and thought was put into the peer review. They believe that peer
reviews require focus and time commitment. Additionally, students valued the feedback from
TAs more than that of their peers because they felt it had more of an impact on their grades. The
students did not believe the peer reviews helped to increase their grades or create change within
their teams, but the results of their project indicated otherwise.

2.3 Behaviorally Anchored Rating Scales

Behaviorally Anchored Rating Scales (BARS) are evaluations based on performance, rather than
levels of agreement, such as a Likert scale. BARS utilizes multiple dimensions as a feedback
tool. The ratings between dimensions do not depend on one another. Thus, a person can be rated
very low in one dimension while being rated very highly in another. BARS is most effective
when the rating scale is behavior specific. Each number along the rating scale has a specific
behavior associated with it. This causes BARS to be job oriented instead of trait oriented [11].
BARS is comparable to other forms of performance evaluation [12].

CATME uses a behaviorally anchored rating scale, the rubric for which is shown in the
Appendix. Top performance on the contributing dimension (C5) is described as including “Does
more or higher-quality work than expected” whereas expected performance (C3) includes
“Completes a fair share of work with acceptable quality” and poor performance (C1) includes
“Does not do a fair share of the team’s work.” The other four dimensions provide similar
guidance for behavioral ratings. In the CATME system, raters do not see the numbers to which
the behaviors are converted, only the behaviors, and are asked to rate themselves and their peers
using these behaviors as a guide.

In addition to the ratings of team members on their behavior, CATME also allows for comments
about team members and their peers to support the ratings. This provides both the relevance and
accountability that is called for in best practices in business and educational settings to enhance



team performance and outcomes. This paper discusses the quality of peer feedback and how it
informs peer ratings in an educational setting.

3. Methods

The data for this analysis was taken from students enrolled in the second Introduction to
Engineering (Engineering 2) course that used team-based learning assignments at a large
Midwestern university in the Spring of 2016. This course had 15 sections with a total of 427
teams, each usually having four students. Team members were asked on four occasions to rate
themselves and each other using behavioral ratings on the five CATME dimensions and to write
comments about their teamwork behavior on the third and fourth of these occasions. They were
familiar with CATME, having also been asked to provide ratings, but not peer-to-peer
comments, during the first Introduction to Engineering (Engineering 1) course. We used the third
rating event — the first one with comments — for this preliminary analysis.

The first analytical filter was to choose teams with four members who had written about
themselves and each other in both the third and fourth time periods. Some teams only had three
members and drops, absences, and non-compliance reduced the availability of comments for
many teams. This reduced the number of teams for analysis to 197. The first team in the first
section meeting these criteria was used to calibrate author Brawner’s ratings with author Ohland,
the CATME Principal Investigator who is considered a subject matter expert. Each comment
within a team was coded using the rubric (see Appendix) developed by the CATME project team
and provided to the students along with Frame of Reference Training on how to properly rate
behaviors. Once the comment codes had been calibrated, she continued to code 3 randomly
selected teams per section to yield 46 coded teams, including the calibration team. For this work
in progress, author Murch, who had used CATME during her time as an FYE student, coded one
randomly selected team from among the three coded teams in each section (15 teams).

Of the 1200 opportunities for agreement, the two coders agreed 77% of the time on both the
dimension to be coded and the level (i.e., Contributing dimension, level 3 or C3), including the
choice of no code. We agreed on the dimension, but not the level an additional 11% of the time,
and of those, 68% were within 1 (e.g., one person gave a level 3 and the other a level 4 on the
same dimension). Thus, the coders were in agreement or within 1on a 5 point scale 85% of the
time which exceeds the 80% threshhold normally considered acceptable for inter-coder
reliability [13, p. 150]. The remaining 12% of the time, one of us, but not the other, assigned a
code in a particular dimension to a comment. The final expert codes were then compared with
the actual ratings that the team members gave each other to determine if the codes and comments
were aligned.

When deciding which comments to present here, we looked not only at the comments
themselves, but also our ratings of the comments and the student ratings of themselves and each
other. We studied the ratings that the students gave each other and looked for patterns such as
two students on a team rating each other low, but other team members high and suggested names
for these patterns (e.g., 1 and 4 don’t seem to like each other). We then overlayed the CATME
exception codes and found both areas of agreement (e.g., “conflict”) and areas where our
intuitive sense did not align with the CATME algorithms. This helped us to identify teams or



students that were worthy of further exploration. We created matrixes of the comments of the
identified teams along the lines advocated by Miles, Huberman, and Saldafia [14] to display the
comments that would prove fruitful for further analysis.

We present the actual comments as written by the students, with edits for grammar and spelling,
using culturally similar pseudonyms for their names.

4. Findings
41 Content of the comments

The Contributing (C) dimension was the easiest for the coders to discern from the comments.
Both coded more than 80% of the 240 opportunities on this dimension. A student’s contribution
can generally be gleaned from even the briefest of comments such as this one:

Steve completed the algorithm that we chose to go with for Milestone 2. He has also updated it slightly and
described what he changed in Milestone 3.

We each gave this comment a C3 (Contributing, level 3) not so much because it specifically
addresses the elements in the rubric, but because we inferred that this work constituted
completing a fair share of the team’s work with acceptable quality. It was clear that the student
did something to contribute to the team, though not anything particularly special nor anything
detrimental. We also knew from the context of the comments as a whole what the assignment
was and how much effort might be required to complete it, and thus what would be a reasonable
contribution.

Having the KSA’s to be an effective team member was the second easiest dimension for us to
glean from the comments (e.g., “’Anthony was the one who came up with the algorithm which we
chose as the final algorithm. He contributed immensely in improving the algorithm and reducing
the run time of the program” yielded an H5), but we could only do so about half as often as we
could discern comments about the contributing dimension. Comments rarely addressed Keeping
the Team on Track or Expecting Quality as we could not code either of those dimensions more
than 39 times out of 240 comments.

4.2 Level of detail in comments

Of the 1200 possible opportunities to provide a code (i.e., 16 comments per team for 15 teams on
five dimensions), the two analysts coded 443 and 407 respectively, indicating that the comments
were sufficiently detailed to make a judgment about student behavior on each dimension only
about a third of the time. Each team offers 16 x 5 or 80 possibilities for a code, but the most that
we could provide based on the comments for any team was 49 while the least was 19. On
average, we were able to apply 28 codes per team. We were both able to apply a code for each
dimension in only two of the 240 comments that we coded. Two other times, there were 9 codes
between us and three other times, there were 8 codes between us.

Our inability to glean ratings from the comments would indicate that students may not have been
given instructions to “explain your ratings.” In fact, the availability of peer-to-peer comments in



CATME was simply announced in a meeting of Engineering 2 course instructors; they chose
how to address it with their students. While the curriculum includes instruction on providing
constructive feedback in teams, the connection between that part of the curriculum may or may
not have been made explicit at the time peer-to-peer comments were introduced.

4.2.1 Lack of detail
Lack of detail in comments reflects a lack of discrimination in students’ ratings of themselves
and each other. One student received 18 3’s of a possible 20 ratings (4 teammates rating 5

dimensions). The comments provided little insight into this unremarkable behavior.

Table 1 — Comments about Gwen Yield Little Information

By Gwen By Teammate #2 By Teammate #3 By Teammate #4

1.1 was responsible for Gwen contributes good Solves a lot of the problem | Gwen usually takes care of

setting up the Google ideas to the group and is a | and participates and the word file. She makes

docs, making a code strong researcher. collaborates with team well | sure that all the required

2. | contributed by adding [3, 3, 3, 3, 3] [3, 3, 3, 3, 3] information is entered

ideas to the overall project comprehensively and

and doing research elaborately. She is also

3.N/A usually the first one to

[3,3 33 3] show up during group
meetings which show that
she is very committed.
[3,3,4.3 2]

Note: numbers in brackets are the students’ ratings on the C, I, K, E, and H dimensions respectively.

Gwen’s gave herself 3’s on each dimension. We gave her a C3 for contributing and a “content”
rating for stating what she did. This particular comment also represented a pattern that we saw
among the comments, specifically that the students stated what they or their teammates
completed, what they or their teammates contributed to, and occasionally what they or their
teammates may have been assigned but did not do (“3. N/A”). This style would generally be used
by only one member of a team, but it was present on five different teams. These comments are
activity driven rather than behavioral and are of the form that some Engineering 1 instructors
required the semester before. Before peer-to-peer comments were an option in CATME,
“confidential comments to instructor” were the only way to provide any comments on team or
individual performance. Based on the comments that we read, some students (or perhaps some
faculty members) may not have understood the shift in expectations for the content of these
comments. What this also shows is that the quality of the comments and the ability to derive
information about team behavior from the written comments, depends in some part on the
instructions given to the students by instructors when requiring the comments.

Teammates #2 and #3 likewise gave her 3’s on each dimension. Based on Teammate #2’s
comments, we both gave Gwen an H3 for having the required KSA’s (due to being a strong
researcher); One of us gave her a C3 (because the author so stated) and one gave her an I3 for
communicating her ideas. Based on Teammate #3’s comments, one of us gave her a C3 (because
problem solving and participation are expected) and one gave her an 13 (because she collaborates
well).




Teammate #4 was the only one to provide much constructive feedback and to offer any
discrimination of the ratings. We were able to code the C and E dimensions from this comment,
although we disagreed on the level, with one providing a 4 on both dimensions (due to the
adverbs “comprehensively” and “elaborately” and being “very committed”) and one a 3 on both
dimensions, considering those behaviors to be the expected standard.

4.2.2 Sufficient Detail

When team members are expected to and actually do explain their ratings on each dimension, a
much clearer picture of team and team member behavior becomes apparent. In one team, we
were able to provide ratings for 48 or 49 dimensions from the comments. It was for this team that
we had six of the seven comments that we were able to code 8 or more between us. Arjun
contributed four of these six. His comments were both constructive and instructive, although we
rated the team members lower than he did based on the comments.

Table 2. Arjun’s Detailed Comments about Himself and his Teammates

About Taylor

About Himself

About Ragaav

About Fran

Taylor puts in a lot of effort
and gains required skills by
searching for the required
techniques all over the
internet. Expects the team
to complete task with
acceptable quality.
Constructive task-related
interaction with teammates
can be improved. Has skills
but cannot replace other
team members. Is not able
to help other team
members. Is able to finish
assigned task with
sufficient quality.
[4,3,3,4,4]

| always contribute as
much as | can to the
project. | believe that the
team can do excellent work
and | motivate all of us to
give the task our best shot.
| provide constructive
feedback to the team and
help them when they have
problems in their assigned
task. | care that the team
does well and | notice
things that can potentially
derail us. | have extensive
knowledge or | gain
required skills. I value all
the team members and
their ideas. | try to make
sure we stay focused on
the task. [4, 3, 5, 5, 5]

Has required skills and
knowledge. Cares that the
team completes task with
acceptable quality. Able to
contribute to task
completion. Does not care
about doing top-notch
quality work. Encourages
the team and makes sure
everyone knows what to
do. Interacts well with
teammates. Sometimes
chips in with other work.
Cannot entirely replace
other members.

[3.5 4, 3, 5]

Fran puts in a lot of effort
and gains required skills by
searching for the required
techniques all over the
internet. Expects the team
to complete task with
acceptable quality.
Interacts well with the
team and values
everyone's opinions. Is able
to finish assigned task with
sufficient quality. Has skills
but cannot replace other
team members. Is not able
to help other team
members.

[4,4, 4,3, 4]

Note: numbers in brackets are the students’ ratings on the C, I, K, E, and H dimensions respectively.

In general, we gave Arjun’s teammates lower ratings than he did based solely on the information
provided in the comments. We rated Taylor at least a point lower on each dimension. Both of us
gave her a C3 and an E3 since the comments indicate that she seemed to do fine, but nothing
special. We each gave her an 12 due to the need for improvement in this area. One of us gave her
an H3 and one a H2. The lower rating was due to not being able to replace other team members
but the 3 was warranted for her willingness to acquire the skills she needed. We gave Ragaav
nine 3’s and one 2 for Expecting Quality, since he did not care about “doing top-notch quality
work.” All of the other behaviors, as described, meet expectations, but we did not consider them
to be special. Likewise, we both gave Fran 3’s for all dimensions except Keeping the Team on
Track, which we were unable to code.




Arjun’s comment about himself indicates that he used the rubric (see Appendix) as a guideline
for writing them. He addressed each of the five dimensions and used terminology found in the
rubric For example, “motivating us to give the task our best shot” and “caring that the team
does well” (E5). Our ratings of him were closer to his ratings of himself than we were to his
ratings of his teammates. One of us gave him 5’s on each dimension the other gave him a C5, an
ES5 and an HS, but only 3’s for Interacting and Keeping the Team on Track. The lower ratings
were due to discerning that “valuing” teammates’ ideas is not the same as soliciting them and
“noticing” problems is not the same as “making sure” that teammates stay on task, which are
required for 5’s.

When asked to explain his ratings, Arjun appears to be frank about the skills he and his
teammates bring to the task at hand, but his ratings for everyone except himself seem to be
higher than his comments would warrant. Perhaps he is more comfortable explaining his own
behavior. There could also be a social compact among team members to rate each other highly
(all ratings were 3 or higher) and his ratings were not distinguishably different from the other
students about each other. Another possibility was that Arjun misunderstood how the behaviors
should be reflected in the ratings.

In contrast, when Fran rated Arjun, her ratings of his behavior were on par with or a little lower
than the comments would indicate.

Arjun also has a lot of knowledge concerning concepts relevant to the milestones. He shows up to every meeting on
time and ready to expect quality work. Since the last CATME, he has completed the executive function. He has also
contributed to making our code more efficient. Arjun has been a huge help in keeping the team on track and laying
out our meeting goals before the start of every meeting. [4, 5, 4, 5, 5]

We agreed on ratings of C5, K5, and H5. One of us gave him a 5 and the other a 3 for Expecting
quality and one of us gave him a 3 for Interacting for participating fully in team activities.

This team clearly had norms for detailed comments about themselves and each other. Fran’s
comments about the other teammates were sufficiently detailed for us to code at least 6 items for
each team member and Taylor’s comments were sufficiently detailed for us to code at least 4
items for each team member. While Ragaav made relatively detailed comments about himself,
his comments about the others lacked detail. We infer that this is due to instructor guidance
along these lines, although we have no direct evidence to support this assertion. Another
explanation would be that Arjun had work or other experience in which he learned how to give
constructive feedback which he shared with his team. However, we were able to provide an
average of 39 ratings to a team in another section taught by this instructor, second most of the 15
teams, providing further evidence that instructor expectations for student comments matter.

4.3  Explanation of CATME Exception Codes
One feature of CATME is to flag student ratings that are out of line with those of other team

members or that indicate a problem with the team. Students are notified if they meet the criteria
for the exception codes. The seven exception codes are:



1. Manipulator — tries to skew the curve by rating themselves highly and other team
members poorly.

2. Underconfident — rates oneself at least a point lower than teammates rate them.

3. Overconfident — rates oneself at least a point higher than teammates rate them.

4. High Performer — all team members rate the person very highly and higher than other
team members

5. Low Performer — all team members rate the person very low and lower than they rate
other team members.

6. Cliques — members of a team appear to divide into groups based on how they rated the
team members.

7. Conflict — one team member does not appear to get along with the others and has
uniformly low ratings relative to the others.

By looking at the student ratings of each other and the student comments as we rated them, we
were occasionally able to infer the appropriate CATME exception code without knowing them in
advance. In particular, we were able to discern conflict, cliques and overconfidence as it related
to low performance. However, because CATME only returns one exception code per student
using a heirarchy, we could also infer other types of behavior beyond what CATME flagged
based on looking at the ratings together with the comments the students made about each other.

4.3.1 Team Dynamics

The comments for the team shown in Table 3 offer tremendous insight into that team’s
dynamics, including interpersonal conflict, cliques, and possible sexism or cultural clashes. On
this team, CATME flagged conflict between Evan and Habiba as each gave the other low ratings
(1’s and 2’s) on every dimension. Habiba defended her low ratings of Evan by specifically
mentioning the behaviors (being bossy, mocking others’ ideas, not showing enthusiasm, etc.).
Evan, on the other hand, gave Habiba similarly low ratings, but only mentioned the activities that
she participated in. We felt that his comment about her warranted a C3 and one of us also
thought it deserved an H3. Not only the comment itself, but also his lack of detail, failed to
justify his low ratings.

Looking more deeply at the comments and ratings, there appears to be animus between Evan and
both women. He gave both of them low ratings while at the same time rating himself and
Matthew much more highly. In spite of this, his comments about all of his teammates were
essentially the same and we gave each of them a C3. In addition to Habiba’s negative comments
and ratings, Farah offered negative comments about Evan’s communication skills and his
disregard for her input. When combined with Habiba’s comments, we can infer that the women
believed that Evan did not treat them or their ideas with respect. We surmise that there was no
conflict flag between Farah and Evan because she gave him mostly 3’s with a 2 for interacting.
She also gave Matthew all 3’s, which would be unremarkable in itself, but she gave herself and
Habiba all 4’s in her ratings. Similarly, Habiba gave Matthew and Evan all 1’s and 2’s, but gave
herself and Farah 3’s or higher. There is little additional insight to be gained from Matthew’s
ratings, since they were mostly 3’s for everyone with some 4’s for Evan, however, we agreed
that his comment about Farah yielded a C2 and one of us thought that his comment about Habiba
warranted a C2 as well as an 12; the other gave it a C3. His comments about Evan were much



more positive than they were about Habiba and Farah — we gave them 3’s and 4’s for
Contributing and Keeping the Team on Track. Taken together, these comments and ratings lead
us to speculate that there was a men versus women dynamic on the team or possibly an ethnic
clash to the extent that their names are indicative of different cultures. Perhaps it was both.

Table 3: Comment Matrix for a Team with Conflict

About— | Matthew Evan Habiba Farah
By |
Matthew | I believe that this pro- Evan is a very good Habiba is often very Farah responds to al-
ject overall has helped leader for our group. hard to communicate most all messages we
me learn more about He is always on top of with when we are trying | have about meeting
MATLAB and coding things and finishes his to organize meetings. however she was a little
than anything else pre- | work whenever we have | She has attended al- late to tell she couldn't
viously did this semes- any. (3,4, 4,4, 3] most all of them how- come to some meet-
ter [3, 3, 3,3, 3] ever and has done al- ings. She completed
most all the parts of the | her parts of the project
assignments assigned we have had due up
to her. [3, 3, 3, 3, 3] until now. [3, 3, 3, 3, 3]
Evan Matthew completed | wrote several parts of | Habiba help to write Farah help to created
the regression code our code, including the | the executive function. | the graphs that we
and the SSE code for algorithm, the refined She also contributed to | used in our evaluation
M3 as well as revised algorithm, and the code | some of the graphs of our code as part of
the codes for M4. He to evaluate arbitrary that we used to analyze | M3. She also helped to
contributed to the ex- numbers in the algo- our solution in M3. [2, write the executive
ecutive function and rithm. Furthermore, | 2, 1, 2, 2] [conflict] function for M3. [2, 2,
several other parts of wrote a majority of the 1,2, 2]
M3. Matthew com- improvement infor-
pleted all work as- mation for M3. | con-
signed to him on time. | tributed to the regres-
[4, 3, 3, 3, 5] sion code and the ex-
ecutive function. |
completed all tasks that
were assigned to me on
time [5, 3,4, 4, 5]
Habiba Completes his work but | Does not communicate | Does fair share of the Willing to work with

does not contribute to
team discussions not
willing to work with all
members of the team
and does not care if the
team meets its goal or
not does not show
interest in the work but
finishes the work
assigned to him [2, 2, 1,
1, 2]

well with other team
members. Bosses and
does not want to dis-
cuss ideas with other
team members. Does
not show respect to
others ideas and mocks
them. Not willing to
share ideas with other
team mates or help
them. Didn't show any
enthusiasm and didn't
care about the quality
of the work in M4. Not
excited about meeting
with the team and do-
ing work does not ac-

work and finish the
work assigned to me.
Communicates with
others and accepts
other ideas. Trying to
resolve team issues.
Respects others ideas
and willing to work with
any team member.
Completed my work in
milestone 3 and 4 was
responsible for the
technical report in
milestone 4. [3, 5, 4, 3,
3]

other team members.
Cares about meeting
with other people to
finish the work. No
problems arise when
working with her.
Finishes the work
assigned to her before
deadlines cares about
completing
assignments and
getting all the points
possible willing to
discuss ideas and
respects other team
members working with
her is productive and




cept comments from
other team members
does not accept feed-
back not willing to
change his work even
of there are mistakes [2,
1, 1, 1, 2] [conflict]

there is no tension
unlike working worh
other members [3, 3, 3,
3, 3]

Farah

Matthew is probably
the only person in the
team that | have a very
little communication
with. | believe that he
is good at completing
the tasks and giving his
knowledge. However, |
rated him a little low on
the areas about
communication
because | almost have
no communication with
him. Other than that he
finishes the tasks on
time and he usually
attends to most of the
meetings [3, 3, 3, 3, 3]

Evan is unfortunately
the only person in the
team that | have nega-
tive communication
with. We don't get
along very well and that
is affecting our com-
munication a lot. | feel
like he doesn't pay at-
tention to my contribu-
tions, my ideas or my
questions. That is why |
rated him low in some
of the categories. Other
than that, he is good at
finishing the tasks on
time and being to the
meetings on time. [3, 2,
3,3 3]

| also feel like Habiba
has improved a lot. She
is focused during the
class and finishes the
tasks on time. She is
very helpful about
explaining the
milestones of the
project if | miss
something or if | don't
understand. She pays
attention to my ideas
and questions and
respects them which is
the biggest reason |
gave her good ratings.
[4,4, 4,4, 4

| think I've improved
myself since the last
evaluation. | was on
time for the meetings
and did all of the parts
of the tasks that were
assigned to me. | be-
lieve | am trying my
best to be beneficial for
my team. | am still
having conflicts with
some of the team
members which will
probably affect the
ratings given to me.
Unfortunately, | think
some of the team
members won't realize
the improvements
about me. [4, 4, 4, 4, 4]

Notes: pairs of comments share the same color (e.g., #2 and #3’s comments about each other are in red).
Self comments are in gray. Numbers in brackets are the students’ ratings on the C, I, K, E, and H

dimensions respectively. CATME exception codes, if indicated, follow the ratings.

4.3.2 Overconfidence

One exception code that the comments inform well is “overconfident.” Colin’s teammates gave
him generally low ratings (1s and 2s) and their comments supported their ratings as shown in

Table 4.

Table 4: Comments about Colin Reveal His Overconfidence

Teammate #1

Teammate #2

Teammate #3

Colin

Colin is my paired pro-
gramming partner. He
usually attempts to help
me program, however he
usually does not take an
initiative to take a role in
the team. | feel like if he
took more of an initiative
when paired programming
or working on a milestone,
we would be a more effi-
cient team. Otherwise he is
a good teammate. He

Colin doesn't do anything

ever. He's either on his
phone or just blankly
staring at us. [1,2,1,1,2]

Colin is apathetic and
unproductive. He will
occasionally contribute to
a google doc but often
contributions are minimal
or must be supplemented
by [Teammate 2] or me.
[1,2,1,2,2]

This class was very hard for
me because of my heavy
workload and because |
struggled in picking up on
MATLAB. | would go to
office hours and try but |
just wasn't good at using
the program. [3,4,3,3,3]
[over]




always tries to research
solutions to issues we
encounter. [2,2,2,3,2]

Note: numbers in brackets are the students’ ratings on the C, I, K, E, and H dimensions respectively.
CATME exception codes, if indicated, follow the ratings.

Interestingly, even Colin, through his comments, indicated that he was struggling with the
material. Yet, he gave himself at 3 for Having the KSA’s required to be a good team member.
One of us gave him a 2 for trying to gain the skills by going to office hours and the other gave
him a 1 for his lack of success. Clearly, this would be a case where an intervention on the part of
a faculty member might be required, both to help Colin with his skills and to help him gain a
realistic perspective on his performance as a teammate.

5. Discussion and Conclusions

Peer feedback through ratings and comments can be a very powerful tool for both assessing and
improving teamwork behavior. When done constructively, team members have the opportunity
to learn where they are doing well and where they can improve. Yet as we saw in this study, high
quality peer comments are a rare thing among first year engineering students. Fewer than half of
the 427 teams that semester met the criteria simply to qualify for further analysis, that is, they did
not have all four team members provide written feedback about each other on both occasions. To
be sure, there were undoubtedly acceptable reasons in a number of these cases, including odd
numbers of students in a section leading to 3 person teams, excused absences, and the inevitable
drops by the later part of the semester. Even taking these reasons into account, however, there
were likely many more cases of simple non-compliance as no grade was associated specifically
with completing comments in this Engineering 2 course.

We can infer from the lack of detail in many comments as well as comments that centered only
on the Contributing dimension, that students simply lack an understanding of how to provide
constructive comments related to all five of the CATME dimensions. We know that students
were provided with Frame of Reference Training early in the semester to calibrate their actual
ratings to expected behaviors as represented by the rubric. However, no such training was
provided at the time peer to peer comments were added to the CATME system and expected of
students. An announcement was made to Engineering 2 instructors about the availability of peer
to peer comments and they could then introduce it as they wished. It seems likely that at least
one instructor set clear standards for high quality comments that were followed by Arjun’s team.
Having reviewed hundreds of comments, we know that this level of quality was out of the
ordinary throughout the different sections and must have been taught. We suggest that
instructors learn from this one how to effectively introduce peer to peer feedback, although
knowing exactly what she did is out of the scope of this paper.

Where good quality written comments are provided, they generally are congruent with peer
ratings and also very informative about individual dysfunctionality (e.g., overconfidence) or
dysfunctional team behaviors (e.g., cliques). High quality comments can shed light on
dysfunctional team behavior that might not be evident from the ratings alone as evidenced by the
team in Table 3. The men’s comments did not generally justify their ratings, but the women’s
comments were clear and to the point about the behaviors exhibited by the men toward them in




that team. By looking at the comments and the ratings together in matrix form, the patterns
became clearer and showed not only the conflict between Habiba and Evan flagged by CATME,
but also the antipathy between the men and women on that team. A team that exhibited these
behaviors should warrant intervention on the part of the instructor.

The value of written peer to peer feedback to students and instructors is only as good as the
constructiveness of the comments themselves. Students, particularly those in their first year in
college, cannot be expected to know how to provide constructive comments. They must be
taught. We suggest that instructors consider the model presented by Hattie and Timperley [9] as
they instruct their students on how to provide feedback that is effective in helping team members
know “how they are going.” We recommend, therefore, that when using peer to peer comments
in CATME, instructors teach constructive feedback skills and expect students to exhibit them in
the comments that they provide. If such training is provided to the students, further research
should be done to determine if the training was effective for eliciting constructive feedback from
students.

Limitations

Even with a rubric, getting exact agreement on short snippets of comments is difficult. While the
absence of a code is relatively easy to discern (we did so nearly 700 times), coding dimensions
and levels from short statements sometimes requires inference. For instance, if a person lists a lot
of activities that they completed, they haven’t mentioned behaviors, per se (what the ratings are
based on); however, they have given evidence of making a contribution to the team. That is why
the Contributing dimension was the most often coded, but also why we sometimes disagreed on
the level of contribution. We also recognize that the absence of so many student comments
suggests a bias in our data that is hard to resolve or avoid.
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Appendix

CATME Teamwork Rating Scale

Contributing to Team’s

Having Related Knowledge,

Score Work Interacting with Teammates | Keeping the Team on Track Expecting Quality skills, and Abilities

o Does more or higher-quality | e Asks for and shows an o Watches conditions affecting | ® Motivates the team to do e Demonstrates the
work than expected. interest in teammates' ideas the team and monitors the excellent work. knowledge, skills, and

o Makes important and contributions. team's progress. e Cares that the team does abilities to do excellent
contributions that improve o Makes sure teammates stay o Makes sure that teammates outstanding work, even if work.
the team's work. informed and understand are making appropriate there is no additional e Acquires new knowledge or

5 o Helps teammates who are each other. progress. reward. skills to improve the team's
having difficulty completing | e Provides encouragement or o Gives teammates specific, o Believes that the team can performance.
their work. enthusiasm to the team. timely, and constructive do excellent work. e Able to perform the role of
e Asks teammates for feedback. any team member if
feedback and uses their necessary.
suggestions to improve.
4 Demonstrates behaviors described immediately above and below.

e Completes a fair share of the | e Listens to teammates and o Notices changes that e Encourages the team to do e Demonstrates sufficient
team's work with acceptable respects their contributions. influence the team's success. good work that meets all knowledge, skills, and
quality. e Communicates clearly. e Knows what everyone on the requirements. abilities to contribute to the

o Keeps commitments and Shares information with team should be doing and e Wants the team to perform team's work.

3 completes assignments on teammates. notices problems. well enough to earn all e Acquires knowledge or
time. e Participates fully in team o Alerts teammates or available rewards. skills as needed to meet

o Helps teammates who are activities. suggests solutions when the | e Believes that the team can requirements.
having difficulty when it is e Respects and responds to team's success is threatened. fully meet its o Able to perform some of the
easy or important. feedback from teammates. responsibilities. tasks normally done by other

team members.
2 Demonstrates behaviors described immediately above and below.

e Does not do a fair share of e Interrupts, ignores, bosses, e |s unaware of whether the e Satisfied even if the team e Missing basic qualifications
the team's work. Delivers or makes fun of teammates. team is meeting its goals. does not meet assigned needed to be a member of
sloppy or incomplete work. | e Takes actions that affect e Does not pay attention to standards. the team.

o Misses deadlines. Is late, teammates without their teammates' progress. e \Wants the team to avoid e Unable or unwilling to
unprepared, or absent for input. Does not share e Avoids discussing team work, even if it hurts the develop knowledge or skills

1 team meetings. information. problems, even when they team. to contribute to the team.

® Does not assist teammates.
Quits if the work becomes
difficult.

e Complains, makes excuses,
or does not interact with
teammates.

e Is defensive. Will not accept
help or advice from
teammates.

are obvious.

e Doubts that the team can
meet its requirements.

e Unable to perform any of the
duties of other team
members.




