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Understanding First-Year Engineering Students' Perceptions of
Al-Generated Performance Feedback Reviews

Abstract

This empirical research, research brief paper, explores engineering students perceptions of
Al-generated performance feedback reports (PFR) crafted from peer comments in a
project-based learning (PBL) class. Peer feedback is an effective tool for promoting
accountability and reducing social loafing among student teams. However, students are often
ill-equipped to write constructive, actionable feedback that helps their peers eftectively improve
their teamwork behaviors. Therefore, feedback literacy has emerged as an important skill for
students to develop in order to take action on the feedback they receive, and one of the key
constructs of feedback literacy is appreciating feedback.

Our recent work has demonstrated the feasibility of utilizing generative Al to create summarized,
personalized feedback reports for all students in an engineering PBL class based on written
comments from their teammates. We have found that generative Al significantly improves the
quality of peer feedback students receive by making it more constructive and actionable. Our
broader work examines the impact of Al-summarized feedback reports on the various elements
of feedback literacy by analyzing student reflection data. This research brief will focus on the
appreciating feedback construct, specifically as it pertains to how students appreciate the use of
generative Al for the summarized feedback reports.

We piloted the Al-generated feedback reports in six PBL classes as part of a larger study, and
students in 2 of the classes completed reflections about the use of Al in developing the PFRs.
Using a thematic analysis approach, we first analyzed the reflection data using a priori codes and
then employed inductive coding to identify themes within our original codes. We found that
students generally appreciated the feedback reports and expressed appreciation for the
constructive and concise nature of the feedback, noting that it provided an effective and
summarized way to receive feedback from their peers. However, others felt that the reports
lacked the nuance present in raw peer comments and wished they could see the original
comments. These findings suggest an opportunity to use generative Al as a stepping stone for
developing students’ feedback literacy. Furthermore, we believe that by understanding students'
perceptions of Al in this context, we will gain valuable insights to further refine the integration
of Al in the classroom and equip educators with the necessary tools to utilize Al effectively
within the current educational landscape.

Introduction and Background

Engineering students' ability to develop teamwork skills is a key goal of engineering education,
as outlined in the ABET criteria [1]. Engineering graduates have considered teamwork one of the
most important skills in their work [2]. Nonetheless, employers have noted that recent
engineering graduates often lack the interpersonal and professional skills necessary to succeed in
a collaborative engineering workplace [3]. To develop teamwork skills during their
undergraduate education, it is common for students to participate in project-based learning (PBL)
courses, where they work on a team for an extended period to simulate workplace settings [4]. In
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these courses, students are frequently asked to provide peer feedback since instructors cannot
fully monitor each team and its members' contributions.

Peer feedback is an effective tool for promoting accountability and reducing social loafing [5],
[6], [7], [8]. However, some students might struggle to give honest and constructive feedback to
their peers due to concerns about harming team dynamics or facing backlash from others in the
group [9]. Furthermore, students are often ill-equipped to write constructive, actionable feedback
that helps their peers effectively improve their teamwork behaviors [9]. Students often struggle
to provide effective feedback because instructors rarely teach them explicitly how to do so [10].
In any team environment, whether in school or at work, it is common to give feedback to peers
and colleagues. Therefore, feedback literacy has emerged as an important skill for students to
develop in order to take action on the feedback they receive [11]. Feedback literacy refers to the
capacity to make sense of feedback information and use it to enhance performance. Feedback
literacy consists of multiple constructs that contribute to taking action on feedback, one of which
is appreciating feedback [11]. Research has shown that feedback literacy is an important
competency for engineering students [12] and helps students improve their own feedback
behaviors [13], underscoring the importance of feedback as a teamwork skill.

To enhance the peer feedback process in engineering team settings, our recent work has
demonstrated the feasibility of utilizing generative Al to generate summarized, personalized
feedback reports for all students in an engineering PBL class, based on written comments from
their teammates [14]. In recent years, education has begun utilizing generative Al for both
research and teaching. There is an ongoing discussion among researchers and educators about
how to use generative Al effectively [15], [16], [17]. Using generative Al to automate the
summary and report generation process for feedback reviews enables instructors to better
manage the demands of large classes, providing students with personalized, constructive, and
actionable summarized feedback reports [14]. This process has also been paired with training for
students to enhance their feedback writing skills for their peers [18]. Summarized feedback
reports support the development of feedback literacy for engineering students by offering them
examples of effective feedback that they can refer to while writing future feedback.

While generative Al offers many advantages, it also presents potential drawbacks and limitations
[16], [17]. The public has mixed views on generative Al, resulting in varying levels of
enthusiasm and skepticism [19]. Considering the recent emergence and increased accessibility of
generative Al, there is a limited understanding of students' perceptions of generative Al in an
educational context. Our broader work examines the impact of Al-summarized feedback reports
on various elements of feedback literacy from analyzing student reflection data; this research
brief will focus on the appreciating feedback construct, specifically as it pertains to how students
appreciate the use of generative Al for the summarized feedback reports.

We aim to understand students' perceptions of receiving feedback in this manner; specifically, we
are interested in their thoughts on the quality, value, and style of the reports. Therefore, this brief
will be guided by the following research question: What are first-year engineering students'
perceptions about receiving an Al-generated feedback report about their teamwork
behaviors in a project-based learning course? These insights will help us understand how
Al-generated feedback reports support or hinder students' development of feedback literacy
skills.
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Methods

We piloted performance feedback reviews (PFRs) in six first-year engineering PBL courses
during Fall 2023. Since this is a research brief, we are not able to explain the full details of the
PFR generation process, but our recent journal paper [14] provides information on the IRB
approval and consent process, the de-identification process, prompt development, and an
example of a PFR. The students completed reflections throughout the course about the PFRs and
how their approaches to teamwork changed, which is the subject of a forthcoming paper.
However, one instructor included a reflection question specifically asking students about the Al
aspect of the PFRs, which we chose to share in this research brief. The students responded to this
question: “Overall, what did you think about the Al-generated Feedback Reports? What are your
thoughts about the reports being generated by AI?”

In total, 106 student responses were collected, and we analyzed them using two rounds of
coding. The first round of coding categorized student responses into “Appreciates Al-generated
feedback” and “Does not appreciate Al-generated feedback.” The initial coding round allowed us
to understand students' overall perceptions of the Al-generated reports. Our focus on
appreciating feedback was informed by a theory of student feedback literacy [11] that asserts that
appreciating feedback is a prerequisite for students to act upon it. The second round of coding
utilized an inductive coding method [20] to identify themes in the data. We analyzed each quote
from the first round to highlight what specifically students appreciated or did not appreciate
regarding the Al-generated reports, and three themes emerged.

Findings

We identified three key themes in students' reflections on the reports they received: the
constructiveness, conciseness, and summarized nature of the feedback reports. In general,
students viewed the reports positively, though some expressed critiques or concerns. In our first
round of coding, we coded 66 instances of students appreciating the reports and 29 instances of
students not appreciating the reports.

Constructive

The first theme centered around the constructiveness of the feedback reports. Students found that
the feedback reports provided constructive, actionable feedback to help them improve their
teamwork behavior. For example, one student said, “The Al generated feedback was very
accurate and phrased in a very constructive way.” This was echoed by other students who felt
that the feedback report provided specific, detailed suggestions to help their teamwork behavior:
“From the teamwork assignment [ was surprised to see the level of detail provided by GPT
within the report and its ability to create suggestions.” Generally, students found that the
constructiveness of the feedback reports was a major strength.

A limitation of the generated feedback reports is that their ability to provide constructive
feedback relies on student peer comments. Some students did not write as detailed or robust
comments as others, which became clear in the feedback reports. Some students didn’t think the
feedback reports were helpful because they lacked constructive feedback; for example, one
student said, “However, the feedback report did not have any constructive feedback (or
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non-positive feedback at all), which was not helpful.” Similarly, students said they didn’t find
anything useful in their feedback report because it didn’t provide suggestions for anything they
didn’t already know.

Concise

Another one of the themes centered on the conciseness of the feedback reports. All of the
feedback reports summarized 3-5 peer comments and a self-reflection into a one-page letter that
outlined the students' strengths, areas for improvement, and alignment of their peer feedback
with their self-reflection. Students appreciated the conciseness and found the letter easy to digest;
this can be illustrated by a few student reflections: (1) “I think the AI did a good job of
generating feedback report that was concise but still informative and formal,” (2) “Even though
it was written by an Al, I could easily understand it, and it gave clear and concise feedback,” and
(3) “These Al generated reports are really cool and I like how there short yet descriptive so I can
work on myself without having to read several pages of my teammates responses.” These
reflections show how students value and appreciate the conciseness of the feedback reports.

Although many students appreciated the conciseness of the feedback reports, others felt that the
reports might lose nuance or details in their summary; as one student said, “I think the
Al-generated Feedback Reports glaze over many important and personalized details that are
included in the feedback given by teammates.” Another student echoed a similar concern but
recognized the potential value of these types of feedback reports.“While the Al-generated reports
offer useful insights, they might not capture all nuances, but they serve as a valuable starting
point for self-reflection and improvement.” This mixed opinion on the conciseness and utility of
the reports was a common theme among students:

I feel like the Al-generated reports are a bit vague and I can tell they are Al generated
because they take the exact words from my initial post and [regurgitate] it without much
change so...the delivery is not the greatest. That being said I love the concept as it is a
new way of improving teamwork habits while also compiling mass of amounts of forums
to give a concise and detailed/personalized report for everyone.

Summarized Nature

The final theme emerging from the student reflections was the summarized, anonymous nature of
the feedback reports. Although peer evaluation systems like CATME allow instructors to release
peer comments anonymously, the individual comments may still be recognizable. Therefore,
summarizing the comments into one report adds a level of anonymity. Students overwhelmingly
appreciated that the feedback reports were summarized and anonymous, as they provided a safe
avenue for sharing and receiving feedback without worrying about hurting others' feelings. These
two quotes illustrate that sentiment.

It is so interesting that I am able to read feedback from my teammates but also keep it
anonymous so it is not taken personally. I think everyone made kind and helpful
comments that reassures me and I appreciate that [ am able to know what they think of
me so [ know how to improve.



The feedback I received was helpful and not as intimidating to receive so I think next
time [ won't be as scared to share how I feel about my teammates in terms of the work
they put in because I like that ChatGPT is another layer and it is ultimately helpful to get
this feedback.

Students also stated that they felt like they could provide negative feedback instead of focusing
on just positive feedback, “I enjoyed the Al-generated feedback reports because they allowed
team members to be more comfortable with giving constructive, negative feedback versus only
positive feedback.”

Although students overwhelmingly appreciated the anonymous nature of the feedback reports,
some students expressed that the anonymous nature removed some transparency they were
hoping for among their team. One student expressed this critique.

Unfortunately, I think the Al makes it hard to form a strong bond within the team through
transparency. If team members are willing to work with one another then they should also
expect criticism if they fall behind in a certain area, or at the very least they can talk
about what went wrong.

The students who didn’t like the feedback reports had similar issues and wanted to see the
original comments from their teammates instead of the summarized comments.

Implications and Discussion

As this work demonstrates, generative Al is a valuable tool that can be effectively utilized in
engineering education. It can help automate instructor processes to provide students with
constructive, concise, and summarized feedback, enabling them to improve their teamwork
skills. Summarizing feedback is a valuable use case because it helps students develop the
teamwork skills essential for engineers in the workplace [2]. Generally, students had positive
perceptions of generative Al being utilized in this way; however, some students raised concerns
about losing nuance in the summary and wishing they could see the raw comments themselves.
Our recent work evaluating the PFRs found that Al accurately summarizes and also enhances
peer feedback; however, some students may feel like the reports lack nuance, which likely stems
from the lack of detail in the raw comments [14].

These findings suggest an opportunity to use generative Al as a stepping stone for developing
students’ feedback literacy behaviors. The system we have developed provides concise
summaries that students can use to enhance their feedback skills; ultimately, the goal is for
students to be able to write feedback that can be directly shared with their peers. Therefore,
modeling what constructive feedback looks like through the performance feedback reports is one
way students can improve their ability to write feedback. However, this should not be the only
way students are taught to improve their feedback skills. We have also shown the importance of
incorporating an intervention in writing feedback into PBL courses [18]. Instructors can consider
how peer evaluations are scaffolded within their class and across the curriculum to help support
students' feedback literacy development.

Furthermore, understanding student perceptions of generative Al in the classroom provides
insight into how to effectively implement these tools while ensuring they are used appropriately.
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Generally, it has been found that students have positive perceptions of generative Al to help with
teaching and learning support, but have concerns about privacy and accuracy [21], [22], which
aligns with our findings. For educators interested in incorporating generative Al into the
classroom, we encourage them to solicit feedback to gauge students' perceptions of Al in the
classroom and identify areas for improvement in its use for both educators and students. By
gathering and analyzing student feedback, educators can refine Al applications to better align
with their goals and increase overall acceptance of Al technologies. Ultimately, leveraging
student perceptions not only enhances the efficacy of generative Al in the classroom but also
prepares students to engage thoughtfully with Al technologies in their future professional and
personal lives.
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