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Examining student perceptions of custom GPT chatbots to support
introductory physics instruction



Abstract

Introductory physics courses, often required for STEM majors, typically require a minimum
grade of C for students to progress. Those who fall short must retake the course. While
individualized feedback is crucial for mastering core concepts, student demand often exceeds
what instructors can reasonably offer. Existing computer-graded assignments can help but often
only provide a one-size-fits-all approach to student feedback. As such, there is a need to provide
students with both additional and immediate personalized feedback and guidance to ensure they
meet their learning and educational goals. With generative artificial intelligence tools becoming
increasingly widespread and the barriers to entry becoming decreasingly prohibitive, chatbots
can be leveraged to provide personalized help and promote student success.

Here, we used ChatGPT’s custom GPT feature to develop chatbots for two introductory physics
courses at a large, research-intensive university in the Southeastern United States. Each chatbot
was solely trained on course materials including the syllabus, handouts, homework solutions, and
practice exams. The customized chatbot then serves as an intelligent virtual tutor, providing 24/7
support by answering queries, guiding students through problem-solving, and reinforcing
theoretical concepts.

The chatbots were offered as optional resources in three sections of a calculus-based, studio-style
introductory physics for engineers course and two sections of an algebra-based, lecture-based
introductory physics course. Students could use them for any part of the course except for
in-class exams and were told that their instructor could not access the chatbot’s history or logs.

To test the chatbot’s efficacy, we administered an end-of-semester survey on how often students

used the chatbot, the types of queries they asked, how often the chatbot was able to resolve their
requests, and general feedback. This paper will present the results of that survey and suggestions
for future improvements to better support student learning in important pre-requisite courses.

Introduction

Introductory science, technology, engineering, and mathematics (STEM) courses are
prerequisites for many majors [1], and performance in these courses is strongly associated with
degree completion [2]. As such, students often desire to do well in these courses so that they can
progress in their majors.

Yet, this desire contrasts with the reality that many introductory STEM courses are designed to
be or perceived as highly demanding, with low grades being common. Such courses have come
to be known as “weed out” courses, given their outsized role in causing students to switch out of
STEM majors and even leave the institution [3], [4], [5].

Due to high demand at large institutions, these courses are typically offered in large-enrollment
formats. Struggling students in these courses may then have difficulty receiving help given the
large student-to-instructor ratio [6], [7]. These difficulties can be exacerbated by practical
constraints such as instructors being available only during working hours while students may
often need assistance with course assignments outside of working hours, limited opportunities
for individualized feedback, and that instructors may not be able to respond to questions
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promptly during times of peak demands such as near assignment deadlines and exams or before
or after class periods [8], [9]. In addition, instructor support services such as office hours, help
rooms, and tutoring centers can also suffer from these same constraints and in many large
institutions, are already in place.

Generative artificial intelligence (GenAl) powered chatbots offer a potential solution. Chatbots
can provide immediate, around-the-clock support for students by answering questions and
offering explanations [10], [11], something typically available only during office hours or direct
interactions with instructors and TAs. While still relatively uncommon, a recent survey of faculty
suggests that around 15% have integrated a chatbot in their courses to support student learning
[12], including engineering courses [13], [14], [15], [16], suggesting such an approach has
promise.

Yet, despite the promise, minimal empirical work has been conducted on how chatbots are used
in education [17]. In this paper, we seek to add to the literature by exploring student perceptions
of custom chatbots developed with existing commercial tools offered in two introductory physics
courses. We chose physics as a context given that many STEM majors, including engineers, are
required to take at least one semester of physics and many non-STEM students choose to take
physics courses to fulfill science general education requirements. In addition, introductory
physics has a reputation for being an especially difficult course [18].

Specifically, we seek to answer the following research questions:

1) How frequently do students make use of instructor-provided chatbots?
2) What benefits do students believe course chatbots provide them?

3) What tasks do students use course chatbots for?

4) What reasons prevent students from engaging with course chatbots?

Brief background on using chatbots for education and physics

In this background, we focus on prior studies of chatbots and GenAl tools for education and
learning in general and in physics. We do not discuss how GenAl tools and chatbots work here
and direct readers to Polverini and Gregorcic for an overview in the context of education [19].

Prior work has documented multiple benefits of educational chatbots for students. Chatbots can
improve learners’ motivation and engagement through personalized support [11], [20] as well as
knowledge retention and reasoning [21]. Students with low self-esteem or anxiety may also feel
more comfortable interacting with a chatbot compared to a human instructor [22], especially
outside of one-on-one interactions.

Prior experimental studies have also shown performance benefits of students using chatbots. One
study in physics found that students who engaged with ChatGPT while problem solving
performed better than those who did not [23]. Likewise, another study found that students who
interacted with a chatbot outperformed students who interacted with the course instructor [24].
However, other work has found that the opposite, in that human-human collaborations
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outperformed human-GenAl collaborations though the authors noted that both groups showed
improved physics problem solving [25].

Of course, the ability of chatbots to support course-specific learning depends on their capacity to
solve discipline-specific problems. If the chatbot provided incorrect or inaccurate information,
student learning could be hindered rather than helped [10]. Recent studies suggest that current
commercial GenAl tools are capable of doing so in physics. For example, GenAl outperforms
post-instruction students on a variety of conceptual inventories [26], can solve traditional
introductory-level physics problems [27], [28], and even difficult physics-olympiad type
problems [29], though performance generally decreases on problems requiring advanced
calculations and content [27] and problems where the solver needs to make reasonable
assumptions [28].

Further, even though the chatbots can correctly solve discipline-specific problems, students must
trust their outputs in order to receive the benefits of using them. Recent work suggests that
student trust of GenAl tools is variable, with some students showing great trust and others
showing minimal [30] and that such trust is variable across the semester [31].

Even with perfect content knowledge, there can still be a few concerns that would prevent
widespread usage of chatbots in the classroom. First, chatbots might solve problems using
formulas or methods not yet covered in the course or included in the course at all or the output
may be too verbose for students to understand the key parts of the solution [27]. While students
can ask for clarification through follow up questions, students might become fatigued if they
need to ask multiple follow-up prompts to reach an answer.

Second, students might not be interested in using them [32]. In addition, students have different
background knowledge and different learning needs and chatbots are not trained to meet those
differing needs. Therefore, even if a student is interested in using a chatbot in their course, they
may not use it if they do not feel the chatbot was designed for them.

Methodology

Chatbot creation and course context

Using ChatGPT’s Create a GPT tool with GPT 5 (available on Plus and higher plans at the time
of paper submission, currently starting at $20/month), authors Weliweriya and Young created a
custom chatbot for each of their introductory physics courses. They uploaded course materials
such as their syllabus, previous homework solutions, a sample of lecture slides, suggested
practice problems, practice exams and review guides, and the open-source textbook as the source
of knowledge for the chatbot and disabled web search so that the GPT would not search the
internet for answers. By combining ChatGPT’s general ability to address questions with
customized training on course-specific materials, this tool acts as a personalized learning
assistant tailored to the unique needs of introductory physics students. The instructors also
provided conversation starters to the GPT, which would be displayed to students as examples of
questions they could ask.
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During the fall 2025 semester at the University of Georgia, a large, research-intensive
southeastern university, one of the chatbots was launched in two sections of a first-semester,
lecture-based algebra-based introductory physics course (herein referred to as Physics 1A) taught
by Young with a total enrollment of 420 students and the other was launched in three sections of
a first-semester, active-learning, calculus-based introductory physics for engineers course (herein
referred to as Physics 1C) taught by Weliweriya with a total enrollment of 216 students.

Students in Physics 1A are typically upperclassmen and enrolled in a non-physical science
major, with many planning to apply to a professional degree program after graduation such as
medical, veterinary, or dental school. Additionally, as upperclassmen, Physics 1A students have
developed college-level study strategies and are typically more grade-conscious given their
pre-professional goals, which may make them more likely to proactively seek additional
resources.

Students in Physics 1C are typically freshman intended-engineering majors who must earn at
least a “C” in the course before they can enroll in an engineering major. In addition, Physics 1C
freshmen are navigating their first college courses and may initially underestimate the course
difficulty compared to their high school physics experience.

Students were introduced to the chatbots during the first week of the semester and told they were
an optional resource students could use to support them during the course including on
homework assignments. In both courses, students had regular online pre-class assignments
graded for completion, near weekly online homework assignments graded for accuracy, three
in-person midterm exams graded for accuracy, and a comprehensive final exam. As both
instructors had previously taught the other course, class slides, examples, and pre-class activities
were similar, but exams and lab activities were different.

Survey development and deployment

We used the Technology Acceptance Model 2 (TAM2) as a framework to develop a survey to
explore the chatbot’s perceived usefulness and perceived ease of use [33]. The TAM2 builds on
the original Technology Acceptance Model by conceptualizing a user’s perceived usefulness of a
technology in terms of its subjective norm, image, job relevance, output quality, and result
demonstrability. The perceived usefulness and ease of use then leads to an intent to use the
technology, which ultimately leads to usage behavior. In the context of this study, we then use the
TAM?2 model to motivate that student experiences with the course chatbots are important to
understand because those experiences inform students’ decisions to engage with the course
chatbots. All survey items were developed by the authors.

Students were first asked whether they had used the course chatbot and based on their response,
shown one of two sets of questions. For students who had used the course chatbot at any point
during the semester, they were first asked about the frequency of their usage and general
perceptions of the chatbot. Afterwards, they were asked to indicate specific tasks they used the
chatbot for in the course and their perceptions of the chatbot for those tasks. Prior work has
found that Al-powered chatbots can provide feedback on student work, offer step-by-step
solutions to homework problems, provide explanations of various topics, and help students


https://www.zotero.org/google-docs/?tjPQmc

prepare for exams [10], and we used these as the specific task choices. We also included
understanding course policies as that was one of the main tasks instructors hoped students would
use the chatbot for.

Students who did not indicate using the chatbot at any point in the semester were asked about
their reasons for not doing so.

Both groups then responded to a series of questions about their use of generative artificial
intelligence tools in general and demographic information. The final question for both groups
asked whether their responses could be used for research purposes.

The survey was then deployed in the two sections of Physics 1A taught by Young and three
sections of Physics 1C taught by Weliweriya during the last full week of classes. Students were
given two weeks to complete the survey, which included a holiday break, and the survey was due
on the last day of classes. Students who completed the survey were given a small amount of
course credit in Physics 1A and a small amount of extra credit for completing the survey in
Physics 1C.

At the time the survey was given in both courses, which occurred after the withdrawal deadline,
there were 383 students still enrolled in Physics 1A and 199 students still enrolled in Physics 1C.
352 and 189 students completed the survey in Physics 1A and 1C respectively, and 278 and 153
students consented for their data to be used for research purposes. Therefore, our sample size for
this paper is 278 Physics 1A students and 153 Physics 1C students.

Data analysis
Data from all students who did not consent to participate in this study were removed from the
data set before beginning analysis.

For each question, results were analyzed separately for Physics 1A and 1C. All blank responses
were only removed for that individual question, meaning that individual questions could have
different numbers of responses.

For this paper, only raw numbers are reported and we do not perform any inferential statistics.

Results
Overall, we found that 55.4% of students in Physics 1A and 54.9% of students in Physics 1C
reported using the chatbots at any point during the semester.

During the semester, the Physics 1A chatbot logged 1,544 chats and the Physics 1C chatbot
logged 294 chats according to OpenAl’s tracking.

Regarding usage, we found that the most common response among students in both courses was
to use the chatbot a few times a week (Figure 1).
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Figure 1: Frequency of course chatbot usage by students. The most common usage pattern
was a few days a week.

Regarding usage of time, we found differing results in the two courses. In Physics 1A, we found
that most students reported using the chatbot the same amount near the end of the course
compared to the beginning of the course and around a third of students using it less near the end
of the semester compared to the start. In contrast, we found that nearly 75% of students in
Physics 1C reported using the chatbot more frequently towards the end of the course compared
to the beginning (Figure 2).

Physics 1C

Physics 1A

|
0 25 50 75 100
Percent of respondents

. Other | use it about the same now as |
did at the beginning of the semester

| use it more now than | did at | used it more at the beginning
the beginning of the semester of the semester than | do now

Figure 2: Course chatbot usage over time by students. In Physics 1C, students tended to use
the course chatbot more as the semester progressed while in Physics 1A, students tended to
use the course chatbot the same amount or less across the semester.

Next, we examined the general attitudes of students regarding the chatbots (Figure 3). In both
courses, students tended to agree that the chatbots improved their learning, helped them complete
their coursework more efficiently, and enhanced their understanding of the course materials.
Students generally agreed that they were quickly able to get the chatbot to do what they wanted
and that they would recommend future students use the chatbot.
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Figure 3: Distribution of responses to items about general usage of the chatbot. In general,
students in both courses tend to agree that the chatbot benefitted them.

While the majority of students in both courses agreed that the chatbot helped them get a better
grade in the course, nearly a quarter of students in each course disagreed or did not respond to
the question.

Finally, we found that most students did not regularly hit usage caps on the chatbot. However,
around 40% of students did agree at least somewhat that they hit the usage cap on the chatbot
and needed to wait before they were able to ask it additional questions.

Regarding specific tasks students used the chatbot for (Figure 4), we find similar usage between
both courses. In both Physics 1A and 1C, the most common reported usage was to help the
student study for an exam followed by to clarify course concepts, with over half of the students
in each course using the chatbot reporting using the chatbot for this purpose. In the algebra-based
course, we also found a large number of students using the chatbot to help them with their
homework problems while this was among the least reported usage in the calculus-based course.

In both courses, we also find that students rarely used the chatbots to help them understand
course policies, with fewer than 25% of the chatbot-using students in each section reporting
using the chatbot for this purpose.
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Figure 4: Tasks students used the course chatbot for. Studying for an exam and clarifying
course concepts were the most frequent usages in both courses.

Among the students who did not report using the chatbot, we found that 34.7% of Physics 1A
students and 5.8% of Physics 1C students did not know there was a course chatbot.

For the 65.3% of students in Physics 1A and 94.2% of students in Physics 1C who did know
there was a course chatbot but did not use it, we examined potential reasons why this might be

(Figure 5).
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Figure 5: Distribution of responses to items about why students might not have used the
course chatbot. In general, there did not seem to be a clear reason why these students did
not use the chatbot.

Among the non-chatbot users, students in both courses reported similar responses. Most students
disagreed that the chatbot would not have been useful for them or that chatbots do not provide
accurate information. Most students agreed that if a future course offered a chatbot, they would



use it. In addition, most students disagreed that their peers might think less of them if they found
out they were using the course chat.

A notable difference between the two courses arose around the topic of privacy. In the general
education physics course (Physics 1A), around half of the students not using the chatbot reported
having a privacy concern around using generative artificial intelligence tools. In contrast, only
around a quarter of the non-chatbot using students in the engineering physics course (Physics
1C) reported the same concern.

Discussion & Future Work

Here, we briefly provide answers to our research questions based on analysis done to date. We
then suggest directions for more in-depth analysis of our survey using additional data students
provided as well as future studies.

How frequently do students make use of instructor-provided chatbots?

We find that students in both courses reported using the chatbots frequently, with a few times a
week and a few times a month as the most common results. Given that students had weekly
homework and near monthly exams, this is perhaps not surprising.

Examining the two courses, we do find differences in how students reported using the chatbots
over time. In Physics 1A, most students reported using the chatbot the same amount across the
semester while in Physics 1C, most students reported using the chatbot more towards the end of
the course.

Future work could examine why this difference in usage over time is present. For example, the
difference could be due to differing difficulty in the course or workload expectations.
Alternatively, the difference in usage could be the result of instructor messaging around the
chatbot. While approximately equal fractions of students used the chatbot in both courses, nearly
a third of students in Physics 1A did not know there was a course chatbot while nearly all
students in Physics 1C knew there was a course chatbot, suggesting that the chatbot may have
been promoted more to the Physics 1C students compared to the Physics 1A students. Finally,
the difference could also be due to differing student populations as prior work suggests that
students with higher academic demands may be more likely to use ChatGPT [34]. Students in
Physics 1A were a mix of class levels while Physics 1C is almost exclusively freshman students.

Future work could also examine actual usage rates on a per-student basis. Examining usage
trends would provide further insight into how usage changes across the semester as well as if
there are times in the course when usage increases, such as near homework deadlines or before
exams. Usage-level data are not available to the investigators because OpenAl’s Custom GPT
platform does not allow creators to access individual interaction logs or to associate
conversations with specific users. Only aggregate metrics (e.g., total number of conversations)
are provided. As such, collecting this data would likely require using a different platform. For
example, other instructors used NotebookLM to build a physics course chatbot [35], suggesting
that other options are available but analytics may still be limited. Other alternatives include
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institutionally hosted platforms where users authenticate through university credentials and data
access is governed by institutional policies.

Larger scale projects could also investigate GenAl usage across courses rather than just a single
course. While we do have self-reported data from students about the frequency of their GenAl
usage in other courses, we did not collect any data about what courses they are using GenAl in or
what types of tasks they are using them for. By looking at GenAl usage across courses, a more
comprehensive picture of how students are using these tools could emerge.

At the same time, we also find a large fraction, approximately 45%, of the students in both
courses did not use the chatbots. While our survey captured reasons from users who tried and
stopped, we did not systematically investigate why nearly half of students never engaged with
the tool despite its availability. One potential barrier, raised during our analysis, is student
uncertainty about permission and surveillance. Even when instructors create and promote Al
tools for learning support, students may fear these tools are surveillance mechanisms or 'traps' to
identify academic dishonesty. This trust gap between instructor intentions and student
perceptions may be a significant adoption barrier that deserves future investigation, particularly
given research showing students' evolving trust in GenAl powered tools over time [31].

What benefits do students believe course chatbots provide them?

Students tended to agree that the course chatbots improved learning and resulted in better
understanding of course materials. Most students also agreed to some degree that using the
chatbot helped them earn a higher grade in the course, though the fraction of students disagreeing
with this statement was the highest among any of the potential benefits.

As the survey was anonymous and we do not have student-level usage data, we are unable to
examine whether these benefits actually occurred in practice. Therefore, future work with course
chatbots could examine the relationship between usage and learning outcomes. For example, we
could compare learning gains on conceptual inventories and final grades among students who
used the chatbot with those who did not. Prior work around GenAlI has shown mixed results in
this area [36], [37], [38]

What tasks do students use course chatbots for?
We find that students in both courses most commonly reported using the chatbots to help them
study for an exam and clarify course concepts.

Despite similar types of homework problems, we found that the students in Physics 1A used the
chatbot to help them with homework problems more frequently than students in Physics 1C. One
potential reason for this may be the existing resources in the course. Physics 1A did not have any
graduate teaching assistants while Physics 1C had two teaching assistants assigned to each
section along with multiple undergraduate learning assistants. In addition, Physics 1C had
occasional “in-class office hours” where no new content was presented and the entire period was
devoted to addressing student questions. In this case, students in Physics 1C had substantially
more opportunities than students in Physics 1A to walk through homework problems with an
instructor instead of needing to rely on a chatbot.
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Of the options provided to students, we found that using the chatbot to understand course
policies was the least reported usage option. Given that one of the motivations of the two
instructors for creating the course chatbots was to streamline common class procedure questions,
we found this surprising.

Future work will examine in greater detail how students used the chatbot for each of these tasks.
As part of the survey, students answered additional questions about each task they reported using
the chatbot for. This paper focuses on high level results and thus, did not include an in-depth
examination of task-specific usage. In addition, students were asked to include a sample prompt
for each task they used the chatbot. We plan to conduct thematic analysis of these prompts to
describe how students are using the chatbot in greater detail.

Future work could include collecting all prompts students enter into the course chatbot for
analysis. To our knowledge, such capability is not available in OpenAlI’s custom GPT tool and
would require a different platform in order to conduct such analysis. Collecting the prompts
could also help test one of the key assumptions made by the instructors. Given the popularity of
ChatGPT, the instructors assumed that students were already familiar with GenAl tools and
writing prompts. As such, students did not require any training or scaffolding to effectively use
the chatbots. By analyzing all prompts submitted to the course chatbot instead of a select, and
likely best, prompts submitted by students, we could examine whether this was actually the case
or if students do need scaffolding in this area.

In addition, further analysis of student prompts could allow for additional insights into student
Al literacy. While our survey asked about whether students were able to quickly get what they
wanted from the chatbot, we did not include any follow up questions about the number of follow
up questions students needed to arrive at their result. By examining prompts, we could examine
whether students are constructing effective prompts the first time, effectively “debugging” the Al
to redirect it towards their desired output, or something else.

What reasons prevent students from engaging with course chatbots?

Unfortunately, our data was unable to provide an answer to this question. Of the potential
reasons we offered students who did not use the course chatbot, the students disagreed with most
of them. For example, over half of the students disagreed that the course chatbot would not be
helpful for them, that chatbots do not provide accurate information, and that their peers would
think less of them for using the course chatbot. In addition, more than two-thirds of students who
did not use the chatbot agreed that they would use the chatbot in a future course if given the
opportunity.

Given the seemingly large disconnect between these students’ opinions and their actions, future
work should examine why these students did not use the chatbot. Non-chatbot-using students
seem to believe the chatbot would be helpful for them and would use a chatbot like the ones
offered in Physics 1A and 1C if offered in one of their other courses. Yet, these students did not
use the Physics chatbots. A recent study has found a similar result in that students who did not



choose to use ChatGPT to support their problem solving still viewed it as a tool to support their
learning [23], suggesting that future work should explore this in more detail.

One potential explanation could be privacy concerns as around 50% of students in Physics 1A
agreed that they had some privacy concerns around using GenAl tools. However, such a concern
was much less prominent in Physics 1C despite similar usage rates suggesting that this is likely
not the primary reason for not using the chatbots.

Future work should explore why some students did not use the course chatbot. As this was an
observational study, the survey could not determine the underlying reasons for non-use.
Conducting interviews with students who did not engage with the chatbot may provide richer
insight into these factors.

Additional analysis

In addition to the data presented here, we also collected demographic and background data on
students. These include the use of GenAl tools in other courses, gender, race, expected grade,
GPA, and previous physics course taking. Future work will examine differences in usage and
tasks based on these variables. For example, we might expect students who have not taken a
previous physics course to use the course chatbot more than students who have taken a physics
course before given that the latter group of students would have more physics knowledge and
likely need less support in the course than the former group.

We also collected data about GenAl services that students subscribe to such as ChatGPT, Claude,
and Gemini. Such data could provide further insight into usage rates, especially around students
hitting the usage cap on the custom GPTs. While our survey results show students value chatbot
support, an important equity concern emerged: full access to custom GPTs requires paid
ChatGPT Plus subscriptions. In our study, this may have limited adoption rates and could
disproportionately affect students from lower-income backgrounds.

Limitations

There are a few limitations to this study. First, the data were collected via a survey only at the
end of the semester and only contains self-reported data. Therefore, the results reflect what
students think they did rather than what they actually did. In addition, the data may exhibit recall
and recency biases where responses are more reflective of what students have used the chatbots
for recently as opposed to during the entire course.

Second, because the data were only collected at a single time, we are unable to investigate any
changes over time. Further, due to the semester schedule, the window to complete the survey
included part of a holiday break in order to give students adequate time. As such, students may
have had their recall affected because they were not in “school mode”.

Third, the platform we chose to use for the chatbots contains limited options for analytics. As
such, we are unable to actually look at usage trends or see the prompts students entered into the
chatbots. Therefore, our results are unable to reflect in depth usage patterns. To our knowledge,
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this is a limitation placed on custom GPT creators from OpenAl and thus, the chatbots would
likely need to be hosted on an alternative platform to obtain usage data.

Fourth, because the survey was anonymous and we do not have any individual-level usage
metrics from the chatbot, we are unable to connect chatbot usage with course outcomes. That is,
we are unable to examine any relationships between chatbot usage and student outcomes such as
grades, test scores or learning gains.

Finally, there is likely a self-selection effect among respondents. Because the survey was framed
around the chatbots, students who did not use the chatbots may have been less likely to take the
survey, even though students were offered a small amount of course credit for completing it. As
such, the fraction of students using the course chatbots may be an overestimation.

Preliminary implications and considerations for instruction and instructors
From our preliminary analysis, we are able to make a few preliminary implications for
instructors.

First, messaging from instructors appears to be important for getting students to use the course
chatbot. Around a third of students who did not use the chatbot in Physics 1A did not report
knowing there was a chatbot while very few students reported the same in Physics 1C,
suggesting that the instructor likely needs to advertise the chatbot throughout the course to make
sure students are aware of the tool. This should include in-class announcements and
demonstrations along with reminders and links available through the course learning
management system.

The messaging should also actively build student trust through transparency. This requires: (1)
explicit syllabus language clarifying when chatbot use is permitted and encouraged, (2) clear
communication about data privacy; what is logged, who can access it, and how it will be used,
(3) reassurance that the chatbot is a learning support tool, not a surveillance or assessment
mechanism, and (4) clear boundaries distinguishing between appropriate chatbot use (e.g.,
concept clarification, problem-solving strategies) and academic dishonesty. Without this
proactive transparency, students may perceive instructor-created chatbots as surveillance tools,
limiting adoption regardless of pedagogical value.

Second, instructors should ensure that all students have access to the chatbot and can support
their queries. Around 40% of students in both courses agreed to some degree that they often hit
the chatbot usage cap and needed to wait to continue to use the chatbot. For chatbots to better
support instruction and realize the goal of 24/7 assistance, students should not need to worry
about hitting any usage caps. For our custom GPT chatbots hosted on commercial platforms,
students need ChatGPT Plus subscriptions ($20/month as of January 2026) to access custom
GPTs without restrictions, creating a financial barrier that likely could not be solved by an
instructor alone. This requires institutional licenses or subsidies to ensure all students have
equitable access. Failure to do so could allow more-resourced students to experience differential



benefits compared to their less-resourced peers, potentially exacerbating existing performance
gaps in introductory STEM courses (e.g. [39], [40], [41]).

Finally, instructors should make sure to acknowledge that the chatbots and GenAl tools in
general are not always accurate and that students may need to check their outputs. Anecdotally,
when solving homework problems, some students would use the chatbot first and if the chatbot
gave the incorrect answer, then ask the instructor for help about why they were not correct. As
such, instructors should be prepared to assist with Al “debugging” and explaining why the
course chatbot may not have given a correct answer.

In addition, we provide two considerations for instructors based on our experience as instructors
of these courses.

First, concerns about the chatbots using information not yet covered in the course did occur.
Because the chatbots were trained on materials from the entire semester, the chatbots would, for
example, occasionally use formulas from unit 3 when solving problems in unit 2. We did not see
many occurrences of the chatbot suggesting formulas that were not covered in the course at all or
that would be beyond what an introductory course would cover (i.e. suggesting a student
construct a Lagrangian to solve a problem).

Second, the chatbot does not have a temporal sense and thus, when asking about time-specific
situations, students need to include that information in the prompt. For example, when asking the
chatbot to prepare for an exam, the chatbot would suggest topics from across the course rather
than from the current unit. Even with the syllabus included as part of the training material, the
chatbot would occasionally suggest material from later in the course. Therefore, students need to
be explicit about what information and topics should be included in the review to ensure that the
correct material is studied.

Initial conclusions

We find students seem to be open to using course chatbots to support their learning, with around
half of students in two introductory physics courses using them when offered. We find that these
students generally believe using the chatbot improves course outcomes such as grades and
understanding of course concepts.

However, there is still a significant fraction of students who did not use the course chatbots.
Without understanding the reasons for why this is, chatbots may remain another optional course
support tool rather than a key resource for students.
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