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Abstract— This work-in-progress research paper focuses on 

the first-year engineering teams' peer evaluation processes. 

Teamwork has been identified as a necessary skill for professional 

engineers and thus an ABET learning outcome. Reliable 

systematic processes to assess teamwork effectiveness are crucial 

for improving team outcomes and identifying dysfunctional teams 

in a classroom setting. Evaluating team effectiveness and 

identifying dysfunctional teams has been traditionally done 

through peer evaluations. However, there is a lack of evidence on 

what/how students’ perceptions of effective teammates and 

functional teams impact peer evaluations. Identifying common 

indicators and behaviors that students consider when evaluating 

their peers is a first step to exploring the reliability of peers as 

evaluators, understanding potential biases, and using peer 

feedback to investigate dysfunctional teams. This paper aims to 

take this first step and will explore the following question: “What 

evidence do students provide to describe poor team behaviors?” 

The study was conducted at a large, public, urban, Midwestern 

R1 institution. For the first two semesters of the engineering 

curriculum, students are required to participate actively in team-

based projects as part of engineering design thinking courses. The 

following procedure was used to answer our research question. 

Students were first asked to respond to a peer evaluation 

instrument based on a four-factor (Interdependency, Goal setting, 

Potency, and Trust) team effectiveness model. Then, students were 

asked to grade their teammates on a cumulative score of 100 for 

the team and support their distribution choices with open-ended 

comments on team behaviors. We started with an analysis of 

students' comments regarding negative behaviors to support their 

low rating for each teammate. We selected comments that had a 

high misalignment between the model-based peer evaluation and 

corresponding distributed ratings, resulting in a sample of 93 

students. Next, we conducted inductive coding on the comments to 

identify frequently mentioned negative behaviors and see if these 

behaviors were addressed in the model-based peer evaluation. 

Eight major themes emerged from students' comments.  
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I. INTRODUCTION  

In today's complex and highly dynamic world, effective 
teamwork is one of the most important skills for professional 
success [1]. Teamwork in academic settings can improve 
creativity in addition to enhancing students' understanding of 
complex concepts [2], [3], [4]. It also may improve students' 
engagement, leadership and problem-solving skills, critical 
thinking, and motivation [5], [6], [7], [8], [9], [10]. As the ability 
to function on a multidisciplinary team is a critical component 
of success in different areas, it is also one of ABET's critical 
outcomes [11]. Developing teamwork skills for engineering 
students is crucial because it can directly influence their future 
careers, where employers highly value teamwork skills and 
working in teams [12], [13].  

The effectiveness of a team is defined as its ability to achieve 
its goals. For this definition, the quality of the output, the level 
of satisfaction of the team, and how well the members work 
together to complete tasks are also considered [14]. 
Communication, collaboration, and coordination are all 
characteristics of effective teams [1]. Team effectiveness 
measurement is not easy and depends on several factors. Self-
assessments, peer assessments, and objective measurements can 
all be used to measure team effectiveness [1]. 

ABET suggests assessing teamwork skills through group 
projects that evaluate deliverables and teamwork processes, peer 
assessments of contributions, and communication within the 
team [11]. Therefore, reliable systematic processes to assess 
teamwork effectiveness are crucial for improving team 
outcomes and identifying dysfunctional teams in a classroom 
setting. One of the methods for evaluating team effectiveness 
and identifying dysfunctional teams has traditionally been 
through self and peer evaluations [15], [16], [17]. In addition to 
assessing team effectiveness, peer evaluation can develop 
teamwork skills [13]. By evaluating each other, teammates are 
motivated to demonstrate good teamwork skills and contribute 



to the success of the team [18]. Peer evaluation can also make 
instructors aware of potential team problems and enable them to 
address the problem appropriately [19], [20].  

Considering the importance of peer evaluation in assessing 
team effectiveness and the dimensions mentioned above, it is 
important to identify potential biases in student evaluations [21]. 
Several studies have been done on students' perceptions when 
evaluating their peers [22], [23], [24]. We know that students' 
biases when evaluating their peers can reduce the validity of peer 
evaluation instruments [23], [25]. However, there is scarce 
evidence on how students’ predispositions of team effectiveness 
and their understanding of peer evaluation criteria impact peer 
evaluations. A first step to address this gap is to understand the 
common indicators and behaviors that students give importance 
to when they are asked to evaluate their teammates. In this study, 
we explore the following question: What evidence (or 
indicators) do students use to describe poor team behaviors? 
Identifying common indicators that students give emphasis to 
can help identify dysfunctional teams and also identify potential 
biases in students’ evaluations in future studies.  

II. METHODS 

A. Educational setting 

The study was conducted at a large, public, urban, 
Midwestern R1 institution. For the first two semesters of the 
engineering program, students take two 3-credit hour courses. A 
significant part of the course sequence each semester is the 
opportunity for students to gain design experience while 
working as a member of a technical team. Besides participating 
in team-based projects, students are also required to engage in 
different fundamental content areas such as design process, 
ethics, algorithmic thinking, modeling, statistics, statics, and 
electricity in a flipped-classroom setting. Student teams of three 
or four members are formed by the teaching team at the start of 
each semester to attain uniform heterogeneity [26] in factors 
such as prior experiences, knowledge, and demographics.  

B. Theoretical model and measures 

For this study, we base our data on a survey administered at 
the end of the Fall semester in 2023. In the survey, students are 
asked to respond to a peer evaluation instrument for each team 
member. This instrument is based on a four-factor 
(Interdependency, Goal setting, Potency, and Trust) team 
effectiveness model [22] ( see Table I). There are three items in 
each factor. Students are asked to respond to those 12 items on 
a Likert scale: Strongly agree = 5, agree = 4, Neither agree nor 
disagree = 3, disagree = 2, and strongly disagree = 1. Henceforth, 
we refer to this instrument as the model-based scale. In this 
study, a second section for peer evaluation was added, where 
students were asked to grade their teammates on a cumulative 
score of 100% for the team. The responses to this question will 
be referred to as the distributive grades in the rest of this paper. 
Lastly, students were asked to support their distributive grades 
with open-ended comments on positive and negative team 
behaviors, as noted below. To avoid influencing students’ 
responses and to capture unbiased comments, students were not 
informed that we would explore possible associations between 
the two sections. 

Open-ended questions:  

1- In a couple of sentences, briefly describe the positive 
teamwork behaviors of each team member that supports the 
rating you provided (if you didn't observe any positive 
behaviors, write "exhibited no positive behaviors"). 

2- In a couple of sentences, briefly describe the negative 
teamwork behaviors of each team member that supports the 
rating you provided (if you didn't observe any negative 
behaviors, write "exhibited no negative behaviors"). 

 

Table I Model-based Peer Evaluation Instrument [22] 

Construct Items  Description of each item 

Interdependency IN1 Is collaborating well with the team 

on all in-class and out of the class 

assignments 

IN2 Is contributing to the team's success 

by having a clearly assigned roles 

IN3 Is a reliable team member 

Goal Setting GS1 Is often helping the team develop 

effective strategies 

GS2 Is articulating individual goals that 

can be achieved with the help of the 

team. 

GS3 Is actively helping the team 

establish goals 

Potency PT1 Is helping the team to build a shared 

confidence in its ability to 

successfully work together on 

course assignments. 

PT2 Is often encouraging each team 

member to believe in the team's 

ability to succeed no matter what 

the task 

PT3 Often making the team feel 

confident in its ability to resolve 

disagreements. 

Trust TS1 Is always seen as one who is willing 

to share important information with 

teammates. 

TS2 Always appears to be willing to 

have teammates critically review 

work performed 

TS3 Is rarely seen checking the work of 

teammates because of confidence in 

their approach to solving problems. 

 

C. Data Collection and Data Analysis 

 For the purpose of this study, data from the cohort of 1120 
engineering students from the fall semester of 2023 were 
analyzed. The study included a sample size of 1109 students 
who completed the peer evaluation survey. Each student was 
asked to evaluate all of their team members, including 
themselves. This gave us 4036 peer evaluation responses. These 
responses were all treated as independent for the purpose of this 
analysis as each collective evaluation was for and by a different 
individual. 



 We started with an analysis of students' comments regarding 
negative behaviors to support their low rating for each 
teammate. In this work-in-progress, we focus on identifying 
large discrepancies between the two peer evaluation measures 
(model-based scale and distributive grades) and examine the 
open-ended comments to understand the behaviors associated 
with these discrepancies. 

 We first standardized the average of the responses on the 
model-based scale. Then, we identified students whose model-
based rating was over 50% but were given extremely low scores 
(lower than 10 out of the cumulative score of 100) by the same 
peer. In this way, we screened students with a considerable 
misalignment between the average model-based score and the 
distributive grade given by a team member. Using this 
procedure, we filtered 93 students that fit our criteria.  

 We performed inductive coding on the comments in order to 
identify the most common negative behaviors. Our aim was to 
determine if these behaviors were addressed in the model-based 
scale. As mentioned earlier, we focused on negative behaviors 
because identifying negative behaviors may contribute to 
dysfunctional teams. Additionally, students who gave extremely 
low scores (in the bottom 10%) to their peers likely viewed their 
peers as ineffective team members. 

 After analyzing all 93 open-ended responses, 17 codes 
emerged. We divided them into eight major themes, which are 
discussed in the next section.  

III. FINDINGS 

Following the selection of 93 students, we conducted an 

inductive analysis of all negative feedback provided by the 

students to justify their peers' low ratings. Our findings are 

presented in Table II, where 17 codes have been classified into 

eight distinct themes. It should be mentioned that in some 

comments, more than one code was observed. Furthermore, the 

table's last column indicates the frequency of each theme in the 

students' feedback. An example of students' comments related to 

each theme is provided in Table III.  

 
Table II Themes and Codes 

 

Theme Code Frequency 

Contribution to 

team tasks 

Lack of contribution 34 

Lack of collaboration 

Lack of reliability in doing 

tasks 

Communication 

Skills 

Not responding to messages 28 

Hard to reach 

Mostly quiet 

Meeting 

Attendance 

Limitation in meeting time 30 

Never shows up to meetings 

Late for meetings 

Value Add to the 

Team 

Has no novel idea to add 11 

Has weak skills 

Has no input for team meetings 

Self-Oriented Rely on themselves 4 

Not a team believer 

No meaningful 

comments 

 7 

Exhibited no 

negative 

behaviors 

 12 

Dropped the 

course 

 9 

 
Table III Themes and Examples 

Theme Examples 

Contribution to 

team tasks 

“does not contribute much” 

“does not put much effort towards completing 

the tasks the team assigns him.” 

“always on her phone during meetings and 

rarely contributes to group discussion or 

progress” 

 

Communication 

Skills 

“Often does not respond to group messages” 

“doesn't respond to ANY attempts to 

communicate with him.” 

“He never answered any texts” 

Meeting 

Attendance 

“He is not reliable to showing up to meetings. 

Being able to stay for long amounts of time.” 

“He doesn't always come to meetings” 

“Sometimes does not come to team meetings.” 

Value Add to 

the Team 

“does not provide a lot of input in group 

meetings.” 

“He is commonly detached from the 

conversation and will rarely offer his input.” 

“does not come up with new ideas to help the 

project.” 

Self-Oriented 

 

“often times finds his own personal needs 

above an urgent project. Not a team player.” 

“shuts down easily, so when she is asked to 

complete the code and she runs into a problem, 

instead of asking for help she gives up very 

quickly.” 

Exhibited no 

negative 

behaviors 

“Exhibited no negative behaviors” 

Dropped the 

course 

“ He dropped out without telling us” 

No meaningful 

comments 

“I don’t know”, “No negative and no positive 

behavior observed”   

 

We defined the emerged themes as below: 

 

Contribution to Team Tasks: Students highlighted examples 

where team members failed to participate in assignments 

actively, did not fulfill their assigned roles, or demonstrated 

inconsistency in task completion. In general, this theme 

includes comments indicating a lack of contribution, 

collaboration, and reliability in completing group tasks. 

Communication Skills: This theme identifies students who 

were characterized as quiet in group settings and demonstrated 

unwillingness or ineffectiveness in communicating within the 

team. In general, this theme includes situations where students 

discussed their peers who failed to respond to messages related 

to the team. It also includes Meeting Attendance, which 

highlights examples of students who were consistently late for 



meetings, failed to attend meetings or exhibited limitations in 

their availability for scheduled meetings. It covers issues related 

to on-time attendance, reliability, and time management within 

the team. 

Value Add to the Team: This category reflects examples 

where some students failed to offer their input, generate new 

ideas, or actively contribute to team discussions. Additionally, it 

included observations of peers with weaknesses in both soft and 

hard skills, hindering their overall contribution to team success. 

Self-Oriented: Negative behaviors also pointed to students 

who prioritized personal needs over team goals or were not fully 

committed to collaborative efforts. Students described examples 

where team members exhibited self-centered behavior, lacked 

belief in the team's objectives, or preferred to work individually 

rather than as part of the team. 

Dropped the course: includes students who dropped the 

course. It reflects instances where team members withdrew from 

the course or team participation, impacting overall team 

dynamics and performance. 

No meaningful comments: Some students either provided 

no meaningful comments or did not address the question posed. 

Exhibited no negative behaviors: indicated that some 

students perceived their peers as not exhibiting any negative 

behaviors. Despite assigning low ratings, these students did not 

identify specific negative behavior shown by their team 

members, suggesting a potential misalignment between their 

perceptions and the evaluation criteria. 

It should be mentioned that the theme of "No value to add to 

the team" was reflected in comments that some team members 

did not contribute new ideas or input during group meetings. 

This lack of engagement can hinder team creativity and 

problem-solving. It also highlights the importance of actively 

participating in team discussions and offering unique 

perspectives. On the other hand, the theme of contribution 

emphasizes the importance of contributing to completing 

assignments and activities. In total, the difference between the 

two themes refers to giving ideas in contrast to doing activities 

respectively.  

Since most of the themes fell under the interdependency 

factor of the model. We further analyzed the average score for 

students' responses to the three questions related to the 

interdependency factor. We expected the average 

interdependency score to be lower than 50%, and the average 

scores of the other nine questions, covering the remaining three 

factors, have resulted in a total average score higher than 50%. 

But in contrast to our expectation, the selected students had an 

average rating of 59.5% for interdependency. Additionally, the 

average scores for the other three factors were as follows: Goal 

Setting at 60.5%, Potency at 69.1%, and Trust at 70.1%. 

IV. DISCUSSION AND CONCLUSION 

The overall goal of this study was to explore the indicators 

that students use while assessing their individual team 

members. The findings of this study, which is the first step of a 

larger study, will be used to develop a process aiming to 

identify dysfunctional student teams early in the semester. The 

main goal is to identify as many indicators as possible from 

students' responses to course surveys to identify probable team 

dysfunctionality. 

By analyzing peer evaluation scores and open-ended 

comments, we aimed to identify potential negative behaviors 

that may have led the team to be a dysfunctional team. 

One important finding of the study was that students 

frequently provided negative feedback related to their peers' 

lack of interdependency skills. This suggests that they may not 

have a clear understanding of the three interdependency 

questions within the model. Despite giving high scores to these 

questions, students also gave low rating scores and made 

negative behavior-related comments. These comments 

highlight behaviors that could be included in the 

interdependency questions. 

By focusing on the misalignment in the scores based on the 

model-based scale and distributive grade given by the same 

team member, we expected identifying some negative 

behaviors that were not included in the model. However, we 

found that the described negative behaviors were included in 

the model. Consequently, the misalignment might be related to 

discrepancies in the students’ evaluation of their peers. Future 

research is suggested to investigate further the reasons behind 

such discrepancies and how/why students interpret the model-

based items differently from their comments. 

It is interesting that some students gave low ratings to their 

peers but also stated that their peers did not exhibit any negative 

behaviors in their open-ended comments. This discrepancy 

requires further investigation to understand the reasons behind 

students' perceptions. One possible explanation is that other 

team members demonstrated stronger positive behaviors that 

led the evaluator to allocate a large portion of the grade to them. 

To further investigate this explanation, it is necessary to study 

groups in addition to individuals. 

 

V. LIMITATION AND FUTURE WORKS 

One major limitation of this study was the size of the sample 

that we used to gather opinions about observed negative 

behaviors. In this stage, we only included students with 

extremely low rating scores compared to high average peer 

evaluation scores. Our criteria generated only 93 individual 

ratings when compared to the large data set it was extracted 

from. This could suggest that only a low number of students 

represent misaligned ratings. A more refined criteria is 

necessary to understand the nuances of the student peer 

evaluations. Furthermore, to gain a more comprehensive 

understanding of negative behaviors that may affect team 

functioning, further investigation is necessary, including 

analyzing both negative and positive comments in addition to 

analyzing comments at the group level. Analyzing comments at 

a group level may make it more feasible to identify a 

dysfunctional team or team member when most or all team 

members mention a negative behavior observed in one of their 

team members. Additionally, a comparative analysis of ratings 

of the same student by different team members will help to 

identify students’ predispositions and other sources of 

dysfunctionality within teams.  
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