Journal of Teaching and Learning with Technology, Vol. 14, Special Issue, pp.88-103.
doi: 10.14434 /jotlt.v12i1.41782

To Enhance, Not Replace, Learning:
Using Al in the College Classroom
Grace Onodipe

Georgia Gwinnett College
gonodipe@ggc.edu

Kathleen Burke
SUNY Cortland

Ali Kooti
Georgia Gwinnett College

Jason Delaney
Georgia Gwinnett College

Abstract: The growing use of artificial intelligence (Al) presents an opportunity to address how
generative Al can enbance, rather than replace, student learning in college classrooms. In this study,
we leveraged Al to support students' educational experience by identifying strategies that personalize
learning and improve student engagement in the classroom. Students participating in the study were
Sfrom the 2000-level business statistics and economics conrses tanght in both asynchronous online and
hybrid formats by the authors in fall 2024 and spring 2025. By using Al tools such as ChatGPT
as an interactive tutor and study aid, we aimed to make learning more engaging, personalized, and
effective. To achieve this, we tracked and analyzed students' attitudes and unse of Al at three key points
dnring the semester. These surveys provide insights into how students perceived Al as a learning tool,
their comfort levels with integrating Al into their study routines, and how their use of Al evolved over
time. In addition to the surveys, data from student interactions with Al tools revealed engagement
levels and the effectiveness of Al in clarifying course concepts. This research aimed to bridge the gap
between innovative technology and effective pedagogy. The findings inform best practices for Al use in
higher education. By providing a detailed account of the Al integration process and its impact on
student learning, this article will be a valuable resource and a guide for educators looking to adopt AI
in their own classrooms. We demonstrate how Al can support and improve traditional teaching
methods while helping students develop critical Al literacy skills that are increasingly essential in the
modern workforce.
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Artificial intelligence (Al) tools such as ChatGPT are rapidly transforming higher education,
prompting instructors across disciplines to reconsider how these technologies can support—not
replace—student learning. This article presents practical strategies for integrating Al into college
classrooms with a focus on enhancing student learning rather than replacing it. Drawing on our
experiences teaching business statistics and economics at two U.S. public colleges, we explore how
generative Al (GenAl) can be embedded meaningfully into coursework to promote critical thinking,
engagement, and academic integrity. Because our instructional expertise lies in business-related
disciplines, the study naturally centers on students in economics and business statistics courses
where we could authentically implement and observe Al integration in real instructional contexts.
We began with a shared understanding that Al is more than a temporary trend—it is a
powerful tool that requires careful and intentional use in education. To deepen our understanding,
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we consulted Bowen and Watson’s (2024) Teaching With Al a resource that offered both theoretical
insights and adaptable, practical examples. This guided our initial efforts as we explored structured
ways to implement Al in our classrooms, evaluating what was effective, what fell short, and where
further refinement was needed.

In this article, we offer insights, examples, and lessons learned from our efforts to
incorporate Al tools in ways that support learning goals rather than undermine them. We also
acknowledge the tensions educators face between balancing innovation with caution and leveraging
AT’s efficiencies while addressing its limitations. Through this work, we aim to contribute to a
growing body of scholarship advocating for the responsible and pedagogically sound use of Al in
higher education.

Literature Review

Throughout history, technology has coevolved with education. Among the most influential
innovations are the Gutenberg press in the mid-15th century, the calculator and personal computer
in the 1970s, and the internet—particularly the World Wide Web—in the 1990s. In recent years, AL
has emerged as a revolutionary technology that could transform the landscape of higher education.
Yet the concept of Al is not new: The term was first coined in a proposal for a Dartmouth summer
research project (McCarthy et al., 1955). However, the idea of machines learning and engaging like
humans emerged even eatlier, transitioning from science fiction to possibility with Alan Turing's
(1950) publication of “Computing Machinery and Intelligence” in Mind.

Recently, Al has moved from a theoretical possibility to a practical reality. The latest
iteration, GenAl, has rapidly transformed the world. GenAl is defined as "a technology that (i)
leverages deep learning models to (ii) generate human-like content in response to (iif) complex and
varied prompts” (Lim et al., 2023, p. 2). Put simply, GenAl is an algorithm designed to create new
content (McKinsey & Company, 2024). ChatGPT exemplifies this technology. Powered by a
generative pretrained transformer (GPT), it is a sophisticated GenAl system—a chatbot—that
generates new human-like content, including text, code, images, and videos (Janssen, 2025).

Seventy-two years after Turing's publication, OpenAl released ChatGPT, a GenAl system
that understands and generates natural language. Just 3 short years later, the newest version,
ChatGPT-5, which Sam Altman compared to Ph.D.-level intelligence, was released (Robledo &
Paloma, 2025). Since it became public, ChatGPT's use has skyrocketed. ChatGPT gained 57 million
subscribers within its 1st month (Cerullo, 2023) and now exceeds 400 million users worldwide
(Rooney, 2025). This rapid adoption of Al continues to grow, especially in higher education. A 2024
Cengage survey of 967 instructors shows that faculty Al use nearly doubled from the year before,
from 24% to 45%. The survey also reveals growing faculty enthusiasm for Al, with positive
sentiment rising from 28% to 49% during the same period (Cengage, 2024).

The surge in Al adoption stems from its versatile applications. Research has identified
numerous ways that Al can support educators in their instructional, research, and administrative
tasks while significantly impacting students (Khairullah et al., 2025; Ocen et al., 2025; Schmidt et al.,
2025). In an earlier review of Al use in online higher education, Ouyang et al. (2022) identified four
main functions: performance prediction, resource recommendations, automatic assessment, and
learning experience improvement.

Research has demonstrated numerous ways Al is currently being used in higher education
while suggesting potential future applications. One prominent example is the adoption of Al
chatbots. Akiba and Fraboni (2024) demonstrate that ChatGPT delivers high-quality, comprehensive
responses when answering students’ most common questions on academic and career matters, thus
potentially improving accessibility and consistency in advising. However, this technology is not new.
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At Georgia State University (GSU), administrators developed an Al chatbot to support thousands of
incoming college freshmen with orientation (Page & Gehlbach, 2017). The system provides
conversational outreach and guidance to students for each orientation task, resulting in reduced
"summer melt" at GSU. Another common application among instructors is grading assistance.
Recent research indicates that while minor differences exist between Al and human scoring, these
differences are neither significant nor obvious (Flodén, 2025).

When educators integrate Al into their classrooms, it can enhance student learning. Song
and Song (2023) demonstrated that AI-powered language learning in collaborative writing tasks
improves academic writing performance and motivation. Subsequent research by Nguyen et al.
(2024) supported this by finding doctoral students who iteratively engaged with Al tended to
produce stronger writing. Mahapatra (2024) also found that ChatGPT had a positive impact on the
writing skills of science and engineering students for whom English was a second language, in both
the control and the experimental group. Beyond academic benefits, research has indicated that
classroom Al use positively affects students' happiness and energy levels while reducing stress
(Cambra-Fierro et al., 2025).

While integrating GenAl into college courses offers compelling benefits, it also presents
significant challenges. In an interview conducted by Michel-Villarreal et al. (2023), the ChatGPT
system itself acknowledged potential limitations, including the risk of producing incorrect or
misleading content. More recent studies have reinforced this concern. For example, Yan and
Qianjun (2025) found that Al-generated content tools often yield errors or inconsistencies when
deployed in diverse disciplines. Likewise, instructors reported high levels of distrust in output quality
and concerns over hallucinations with course goals (Lyu et al., 2025). Additional studies further
emphasized that ensuring veracity, transparency, and alignment are nontrivial obstacles to
trustworthy Al use in higher education (Giannakos et al., 2024).

Another significant concern among educators is students' growing overreliance on Al for
educational tasks. Research has shown that excessive dependence on Al can diminish essential
college-level skills, including critical thinking, problem solving, and decision making (Getlich, 2025).
Furthermore, Mahapatra (2024) found through student interviews that this overreliance can be
demotivating, reducing students' willingness to complete work—particularly writing—
independently.

When educators consider their concerns about Al in higher education, academic integrity
often tops the list. By its very nature, GenAl enables users to create various forms of content—
essays, discussions, and answers to problems or questions—allowing students to potentially
outsource their work to Al (Balalle & Pannilage, 2025). However, there is ongoing debate about
whether submitting Al-generated work constitutes plagiarism or cheating. Anders (2023) presented a
theoretical argument for why using AI might be considered neither. A student could contend that Al
use is not cheating since it offers no unfair advantage—it is freely available to everyone. Regarding
plagiarism, one could argue that Al-generated work is actually student-created through prompts,
following Bloom's revised taxonomy (Anderson & Krathwohl, 2001): The student must remember and
understand the information well enough to apply it in crafting prompts, then analyze and evalnate the
Al's output before submission to ensure it meets their standards (Anders, 2023).

From Research to Practice: Implementing Al in the Classroom

While the literature on GenAl has explored its history, emerging uses, and potential risks, fewer
studies have documented how instructors are integrating these tools into undergraduate classrooms
in real time. We aimed to bridge that gap by offering firsthand insights into classroom-based
applications that support—not replace—student learning.
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The following sections detail how we incorporated GenAl into various aspects of instruction
and assessment. These strategies—ranging from exam preparation and oral assessment to tutoring
support and research guidance—reflect our efforts to use Al tools in ways that enhance learning,
promote engagement, and reduce instructional burden through thoughtful Al integration.

Exam Review

Al tools were integrated into the exam review process in a business statistics course to support
student learning. For the first exam, all students were given a static review sheet with key practice
problems. They were encouraged to use ChatGPT outside of class to generate additional practice
questions. This helped students work through the problems step by step, offering corrections and
explanations as needed. It also supported their understanding by clarifying underlying concepts in
real time. This approach addressed a common challenge in quantitative courses by providing
students with access to unlimited practice opportunities.

For the second exam, students were provided with multiple AI prompt options, each
targeting a different area of difficulty in the content. The use of preestablished prompts generated by
the instructor allowed for a more focused and personalized review experience.

Generic Al Tutor Prompt

All students in the course were provided with the Al tutor prompt (Mollick & Mollick, 2024; see
Appendix 1). This prompt was designed to support students’ learning through conversation and
guided thinking. The tutor prompt acted like an encouraging, interactive tutor who helped students
understand concepts by asking questions, offering explanations, and using examples and analogies.
Rather than giving immediate answers, the tutor helped students think through problems and
explain their reasoning, adjusting its responses based on the student’s learning level and what they
already knew.

Students could use the Al tutor on their own, as the prompt was available in the course’s
learning management system. It was also used in class for some group work during the course.
During group work, students were assigned specific roles to keep the conversation organized and
productive:

e Al tutor lead: Guided the Al conversation by typing in answers and leading group input.
e Note taker: Wrote down key points from the Al interaction and group discussion.

e Content editor: Polished the group’s written reflections and explanation and made sure it
was clear and complete.

e Quality checker: Reviewed the final summary to make sure it followed directions, used the
group’s own words, and was submitted on time.

Oral Exams

In an academic environment where GenAl can produce polished written responses with minimal
effort, oral exams offer a valuable way to assess students' genuine understanding of course material
in real time. Oral exams reduce the likelihood of academic dishonesty and promote meaningful
engagement with course material.

Initially, oral exams were conducted live via Zoom, with students placed in breakout rooms
in pairs and the instructor moving between rooms to ask each student individual questions.
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However, this approach quickly proved difficult to manage, as not all students could be reached
within the time limits.

To address this, a structured Al prompt was developed to guide students through the types
of questions typically asked during the oral exam. By integrating Al to streamline some of the
logistical demands, the process became more manageable for the instructor. Students worked
collaboratively in breakout rooms, using ChatGPT to explore concepts, discuss responses, and
check their understanding. This gave students greater independence while significantly reducing the
instructor’s time burden.

The instructor continued to monitor breakout rooms periodically to assess students’
understanding. This included asking follow-up questions to corroborate students’ answers and
evaluating whether their verbal reasoning aligned with their stated responses and the concepts
studied in class. Students remained actively engaged and were able to have deeper discussions about
the material.

Research Paper Prompts

As a final example of Al integration in classroom activities, an Al-supported brainstorming exercise
was implemented in an upper-level econometrics course to assist students in selecting topics for
their semester-long research papers. Topic selection is often one of the most challenging steps for
students, especially when it requires finding a research question with accessible data.

To begin the activity, students were asked to identify at least three subject areas or course
topics that interested them. These interests were then entered into a structured Al prompt designed
to generate possible research questions. Using ChatGPT, students received a list of 10 suggested
econometric research topics tailored to their input.

Next, students evaluated the Al-generated topics by considering the following: Was the topic
genuinely interesting to them? Did the topic spark new areas of curiosity? Was relevant data
accessible? Could they take a deeper dive into the topic or would they need to explore a different
arear

This structured use of Al not only streamlined the brainstorming process but also helped
students identify feasible, data-supported topics more quickly than in past semesters. Compared to
approaches taken in our previous classes, this was the most effective and efficient method students
had used to determine research topics and locate usable data.

Methodology
Study Design

This study used a mixed-methods research design that combined both quantitative and qualitative
approaches to examine how the use of GenAl to enhance student learning in college-level
economics and business statistics courses affects students’ perceptions, attitudes, and engagement
with the course. Quantitative data were gathered through three researcher-created surveys
administered at the beginning, middle, and end of the semester—to capture shifts in students’
attitudes, comfort levels, and perceptions of Al as a learning tool. These surveys provided
measurable insights into how Al integrated into the course through a series of light-touch
interventions can support student engagement, learning outcomes, and Al literacy. Qualitative data
were collected by analyzing student interactions with ChatGPT, with a focus on the frequency and
nature of these interactions. The data were used to evaluate how Al contributes to clarifying
concepts and enhancing understanding.
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More specifically, we wanted to examine whether:

1. Structured integration of GenAl into the course would increase students’ use of Al tools
and their engagement with course material; and

2. The inclusion of GenAl would increase students' confidence in using GenAl for their
learning.

Participants

The participants in this study consisted of students enrolled in 2000-level economics and business
statistics courses during the fall 2024 and spring 2025 semesters. These courses are offered in
multiple formats: asynchronous online, hybrid, and face-to-face, providing a diverse learning
environment that allows for comparison between different modes of Al integration. The courses
were taught by two of the authors.

Approximately 150 students were involved in the study, with participants coming from
disciplines primarily within business-related fields. Most students were sophomores and juniors,
although some upper-level students were also represented. Given the courses’ foundational nature,
the student body consists of those fulfilling core degree requirements, providing a wide range of
academic backgrounds and experiences.

All students enrolled in these course sections were invited to participate in the study.
Participation was entirely voluntary, and students were informed about the study’s objectives and
procedures at the beginning of the semester. Students who chose to participate were asked to
complete a consent form, which outlined their rights as participants, including the ability to revoke
their consent at any time. This study received approval from the Institutional Review Board at both
participating institutions prior to data collection.

Data Collection: Surveys

To gauge students’ attitudes, perceptions, and experiences with Al tools, students were surveyed
using Qualtrics at three key points during the semester to collect both quantitative and qualitative
data. The surveys were designed to track how student engagement with Al evolved over time and to
measure the student-perceived effectiveness of Al integration in the learning process. The first
survey (Wave 1), administered at the start of the semester, asked simple questions to gather baseline
data on students’ existing attitudes and prior experience with Al tools. Questions included: “How do
you feel about using Al in the classroom?” “How comfortable are you using Al tools?”” and “How
often do you use ChatGPT?” This survey was crucial for understanding the starting point of student
engagement with Al before any formal introduction of Al tools in the course.

The second survey (Wave 2), conducted midsemester, was designed to capture students'
evolving perceptions of Al tools after they had some experience integrating it into their study
routines. This survey assessed whether students' initial attitudes had shifted following their
interactions with Al in the course to date.

The end-of-semester survey (Wave 3) evaluated students’ overall satisfaction with Al tools
and their perceived impact on learning outcomes. By the end of the course, students had substantial
exposure to Al and this final survey assessed the impact of Al integration on their educational
experience over the 16-week period. A summary of the three surveys, including purpose, timing, and
major question categories, is provided in Appendix 2.
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Qualitative Analysis

Open-ended survey responses were reviewed for recurring ideas and grouped into common themes
(e.g., support for learning, efficiency, and overreliance). These qualitative insights were summarized
to complement the quantitative survey data, allowing for a richer understanding of students’
experiences with Al in the course.

Al Interaction Data

In all three waves, data on students' interactions with Al platforms, such as ChatGPT, were
collected to assess students’ use of Al tools throughout the semester. Key data collected included
students' general feeling about Al tools, their comfort with using Al tools, and the frequency with
which they used ChatGPT. In addition to these questions, students were asked about their
proficiencies, habits, and attitudes in some waves but not in others. These measures included Excel
proficiency (Wave 1), as well as a number of questions in each of the last two waves, such as the
impact of ChatGPT on their learning, their confidence with ChatGPT, their perception of the way
Al tools changed their engagement with the course, whether they had used ChatGPT with a
provided Al tutoring prompt, whether they had generated their own prompt, and whether reading
peers’ posts had influenced their use of Al outside of class.

Finally, they were asked a series of questions to provide details about their Al use. They were
asked how frequently they used Al tools for homework assistance, clarifying course concepts, test
preparation, and general study support. They were also asked what challenges they encountered
when using Al tools in the course.

Results

In Table 1, we present summary statistics for key variables along with within-subject hypothesis test
results and pre-to-post effect size for ease of interpretation. By the end of the semester, 82.0% of
students had taken advantage of the provided Al tutor prompt and 80.3% had generated their own
prompt for the course. At midsemester, over a third of students (35.2%) had been influenced by
discussion board posts to use Al tools outside of class.

Table 1. Summary statistics for key variables and results of within-subject hypothesis tests.

Variable Wave 1 Wave2 Wave3  pvalue? Effect sizeb
(Initial) Mid) (Final)
Used ChatGPT as an Al tutor — 74.2% 82.0% .031 10.51%
(0.439) (0.388)
Generated own prompt for course — 61.9% 80.3% .070 29.73%
(0.488) (0.401)
Peers influenced use of Al tools — 35.2% — — —
(0.480)
General feeling about Al (1-5) 3.934 3.690 3.978 .030 1.19%
(0.914) (0.752) (0.777)
Comfort with AI (1-5) 4.154 4.190 4.213 .619 1.41%
(0.772) (0.6606) (0.733)
Frequency of ChatGPT Use (1-7) 2.987 4.184 4.375 .000 33.17%
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(1305  (1.178)  (1.199)

ChatGPT learning impact (1-5) — 3.223 3.452 .097 7.11%
(0.848) 0.722)

Confidence with ChatGPT (1-5) — 3.663 4.000 .004 9.20%
(0.745) (0.638)

Perceived engagement change (1-3) — 2.433 2.65 .006 8.92%
(0.535) 0.577)

AI Frequency Index © 2.259 2.417 .050 6.99%
(0.052) (0.063)

n 149 103 60

Note: Values in parentheses are standard deviations. Dashes indicate that the question was not
included in that wave of the survey. For binary variables, McNemar’s chi-squared test was used. For
ordinal variables measured in all three waves, the Kruskal-Wallis test was used. For two-wave
ordinal variables, a Wilcoxon signed-rank test was used. AI = Artificial intelligence.

* All p values are from nonparametric tests with the null of equality of distributions. *Wave 1 versus
Wave 3 for variables measured in all three waves. “Index generated from questions regarding
frequency of use for “clarifying course concepts,” “test preparation,” and “general study support.”
Cronbach’s alpha = .695.

General feeling about Al dipped at midsemester and then returned to roughly baseline levels,
while frequency of use increased by about 33% over the course of the semester (Kruskal-Wallis and
Wilcoxon p values both < .05). Students reported substantial increases in their confidence using
ChatGPT (p = .004) and their engagement with the course material since they began using Al tools
(p = .0006). Figure 1 shows the changes across waves.

1 2 3
Wave
General Feel ————- Comfort
Frequency Learning Impact
— Confidence ——— Engagement

Figure 1. Trends across waves for key variables.

Students’ qualitative responses support this evidence of the impact of ChatGPT on their
learning. We first read the responses to identify recurrent themes (e.g., support for learning,
increased efficiency, concerns about overreliance). These emergent themes were then grouped into
categories and responses coded. The most common response (61.5%) was some form of support for
learning. Students described how it “helped me gain some insight on formulas and information that
isn’t easily available on the internet,” or how “it has been able to explain certain topics deeper for
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me to understand the material better.”” Multiple students described that it “breaks down concepts,”
“breaks down the steps,” and “[it helps by] breaking down [questions] step by step....” Students also
shared that it made their coursework more efficient (41.5%).

Students’ increased confidence also seems to have been accompanied by skepticism, with
10.8% of respondents sharing a comment that expressed concern about accuracy or misinformation.
Examples include “sometimes it doesn’t help me,” “[it] typically struggles to solve these
calculations,” and “although it is terrible at calculating, it is usually pretty accurate when it comes to
what steps to take to solve statistical questions.” Students do not yet view it as a substitute for class
instruction: “It allows me to try more statistics questions to get a better understanding of the
material. I noticed that the class examples have still been better for me to study though.” A
substantial number of students (9.2%) expressed concern about overreliance, but only a few (3.1%)
raised ethical concerns.

Table 2 presents regression results to determine if the frequency of Al use affects comfort
(Model 1) with Al and general feeling (Model 2) about Al. Al frequency of use here is an index
constructed from student responses regarding frequency of use for “clarifying course concepts,”
“test preparation,” and “general study support.” This index has an acceptable level of internal
consistency for our purposes (Cronbach’s alpha = .695). All regression results reported here are
unbalanced panel data ordinary least squares (OLS) estimates, with standard errors clustered at the
student level.' We see that frequency of use is positively associated with AT comfort and with general
feeling about Al. Ex ante, one might think that these are measuring the same construct, but an index
constructed from them reveals poor internal consistency (Cronbach’s alpha = .579).

Table 2. Effect of frequency of Al use on comfort with Al and general feeling regarding Al.
Variable Model 1 Model 2
Al comfort Al general feeling

Al frequency of use  0.482%** 0.283%+*
(0.109) (0.096)

n X T (obsetvations) 91 61

R2 167 .083

Note. Al = Artificial intelligence.
Reported values are coefficient estimates from unbalanced panel OLS, with standard errors reported

in parentheses.
x p <.001.

Frequency of use is probably the thing faculty can most easily affect, so we looked at AL
frequency of use, as well as comfort and general feeling, and the impact they have on student
confidence, self-reported impact on learning, and self-reported changes in course engagement (Table
3, Models 3-8) as a result of the use of Al tools.” In all three cases in which frequency of use is the

1 Using panel data allowed us to take advantage of our wave structure but introduced some limitations. Of our survey
respondents, 91 completed both the AI comfort question and all the Al frequency questions in all waves, while only 61
completed the Al general feeling question and all the Al frequency questions in all waves. This attrition is thus a result of
partial survey completion and is acknowledged as a limitation that may affect generalizability. If we ignore the panel
structure (and just treat these as cross-sectional OLS regressions) the results broadly hold. Using time-series ordered logit
models produces qualitatively similar results with a few exceptions. In Model 2, the coefficient is marginally significant (p
= .082). In Model 4, the coefficient on Al general feeling is marginally significant (p = .078). In Model 6, Al frequency of
use remains significant (p = .025), comfort is insignificant (p = .135), and general feeling remains significant (p = .032).
OLS results are reported for ease of interpretation and exposition.

2 Because some student surveys wete anonymous, we used self-reported measures of perceived learning and engagement
in some cases rather than exam scores. In the measurement literature, observed outcomes such as exam or course grades
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only treatment variable (Models 3, 5, and 7), we found that increased frequency of use of Al in
studying was associated with increases in the relevant outcome variables, with the strongest effect
being on impact on learning. When we included the other measures, we found that Al general
feeling appeared to be driving student confidence. All three measures appear to have had an
independent impact on learning, with general feeling and frequency of use being the most
substantial. Finally, the effect on self-reported student engagement with the course was small
enough that including all three variables attenuated the effect of any given independent variable such
that we no longer saw any significant effect.

Table 3. Effect of frequency of use, comfort, and general feeling regarding Al on student
confidence, learning impact, and course engagement.

Variable Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Confidence Confidence Impact on Impacton  Course Course
with with learning learning engagement engagement
ChatGPT ChatGPT

Al frequency of use 0.555%+* 0.277 1.167%k* 0.657+%* 0.279 0.077
(0.138) (0.176) (0.119) (0.125) (0.088) (0.1306)

Al comfort 0.058 0.340%%* 0.065

(0.105) (0.116) (0.114)

Al general feeling 0.502%** 0.512%** 0.135

(0.139) (0.167) (0.121)
n X T (observations) 91 61 91 61 91 61
R? 0.193 0.271 0.420 0.423 0.085 0.040

Note. A1 = Artificial intelligence.
Reported values are coefficient estimates from unbalanced panel OLS, with standard errors reported

in parentheses.
R p <001,

Finally, we looked at performance on exams (Table 4). We analyzed the data using a number
of models, and in all cases there appears to have been a very weak effect. In our full model (Model
10), we found a negative effect on exam scores associated with frequency of use. It is marginally
significant (p = .0706), and the causal direction is hard to identify in this case, as it seems plausible
that using Al frequently could reduce student’s independent efforts at learning or that students who
are struggling are more likely to use Al frequently to try to get extra help. Even when we isolate the
most plausible pathways for Al use to affect test scores—using the tool as a tutor, and explicitly
stating frequency of use for test preparation—we found no effect. Again, this may be the result of
multiple processes working simultaneously: Students who struggle may be more likely to use the
tools, or students who are already doing well in the course may improve their performance even
more efficiently.

Table 4. Al use and exam performance.

Variable Model 9 Model 10 Model 11
Exam score Exam score Exam score
Al frequency of use -5.577 -13.918*
(5.560) (7.834)
AT comfort -1.228

are treated as imperfect indicators of an underlying latent construct—"learning”—and self-reported learning can serve as
a plausible alternative indicator when administrative grade data are unavailable (Borshoom et al., 2003; Cronbach & Meel,
1955; Kuncel et al., 2005).
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Variable Model 9 Model 10 Model 11
Exam score  Exam score  Exam score
(5.4906)
Al general feeling -5.367
(4.062)
Al tutor use -2.272
(6.1406)
Al test prep frequency -2.091
(3.580)
n X T (obsetvations) 80 56 80
R? .005 055 002

Note. Al = Artificial intelligence.

Reported values are coefficient estimates from unbalanced panel OLS, with standard errors reported
in parentheses.

*p <.10.

Discussion

This study examined how structured, intentional integration of GenAl tools, specifically ChatGPT,
can enhance, rather than replace, student learning in undergraduate business and economics courses.
Our findings suggest that Al can enhance student understanding, increase engagement, and improve
confidence when thoughtfully embedded into instructional design.

Students who engaged with the Al tutor prompt or generated their own prompts reported
significant gains in comprehension, particularly when navigating complex or quantitative material.
These outcomes were reflected in both survey data and student feedback. Further, survey data
indicated a statistically significant increase in students’ confidence with using ChatGPT, as well as
perceived increases in course engagement. Regression analyses further suggest that the frequency of
Al use was positively associated with these outcomes. Importantly, student use of Al increased
steadily over the semester. These patterns suggest that when students are encouraged to use Al tools
in ways that reinforce course content and align with learning goals, they become more comfortable
and willing to participate actively in the learning process.

Although students were actively engaged with Al, they became aware of its limitations.
Several students noted issues with ChatGPT’s ability to perform calculations. They indicated its
ability to discuss the process or steps involved yet understood that the tool’s answer could be
inaccurate. Their Al literacy development was evident in that they knew to use ChatGPT for
conceptual understanding and clarification, while continuing to rely on instructor-led examples and
class materials for foundational content.

While the results on self-reported student learning are promising, when we incorporated
exam data we did not see that these gains translate. The results are noisy and may be attempting to
capture multiple competing processes simultaneously. If students who struggle are more likely to
turn to Al for assistance, then you would expect a negative correlation between Al use and exam
scores. Alternatively, if the skills required to be successful in these courses are correlated with the
skills required to effectively use a new tool (which seems plausible), then better students might
spend less time using the tools but nonetheless receive a larger benefit. Students cleatly reported
improvements in learning, but more work needs to be done to identify the effect, if any, on
assessments.

This study contributes to a growing body of literature advocating for intentional use of Al in
higher education by offering practical, replicable strategies that instructors can adopt and/or adapt.
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The most promising practices included crafting classroom activities that include leveraging Al,
providing Al tutor prompts to promote productive engagement outside the classroom, and
integrating Al into formative assessments such as exam reviews and oral discussions. Moreover, this
study supports the argument that Al literacy should be an explicit learning goal in college-level
instruction. As GenAl becomes integrated into workforce expectations, students will benefit from
opportunities to learn how to evaluate, prompt, and interpret Al tools responsibly in a controlled,
low-stakes environment.

While promising, this study is limited in scope. The data were collected from courses in
business and economics, which may not generalize to other disciplines with different pedagogical
needs. Additionally, the study relied on self-reported data, which may be influenced by response and
selection biases. Finally, our research focused on students in two semesters. Longitudinal studies are
needed to assess how these strategies impact students’ long-term learning retention and academic
development.

Beyond the quantitative and qualitative findings, several practical lessons emerged from
implementation. Some students initially resisted using Al tools, citing concerns about academic
integrity or unfamiliarity with the platform. These challenges diminished once the pedagogical
purpose of Al activities was explained and explicit guidelines were shared. Managing oral exams
presented time-management challenges. Over time, refining the Al prompt structure and pacing of
discussions made the process smoother.

Technically, the adoption process was straightforward. Students used free ChatGPT
accounts. The longer instructional prompts were accessed through the colleges’ learning
management system. Students submitted their ChatGPT conversations using the platform’s Share
button, along with short written reflections on their learning. At the beginning of the semester, all
participants received a Student Guide to Al Use document outlining expectations, ethical
considerations, and recommended best practices. Future adopters may wish to build in early
orientation sessions to address ethical use, verification of understanding, and strategies for managing
oral assessments efficiently.

Conclusion

This study explored how GenAl tools such as ChatGPT can be used not to replace learning, but to
enhance it. When we embedded Al thoughtfully into classroom activities, students not only became
more confident and engaged but also developed a more nuanced understanding of course material
and of Al itself.

Our findings highlight the importance of structured implementation. Whether through exam
preparation, tutoring prompts, oral assessments, or research brainstorming, students benefited most
when Al tools were integrated with intention and paired with clear learning goals. These strategies
allowed students to engage more deeply, reflect on their learning, and take ownership of the learning
process. Additionally, students’ Al literacy increased as they learned to recognize the strengths and
limitations of AL

While the study was focused on business and economics courses, the approaches tested are
broadly adaptable. Future research should continue to examine how Al can support learning across
disciplines and student populations and explore how institutions can best prepare both faculty and
students to responsibly use these tools.
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Appendices
Appendix 1. AI Tutor Prompt.

You are an upbeat, encouraging tutor who helps students understand concepts by explaining ideas
and asking students questions. Start by introducing yourself to the student as their AI-Tutor who is
happy to help them with any questions. Only ask one question at a time. First, ask them what they
would like to learn about. Wait for the response. Then ask them about their learning level: Are you a
high school student, a college student or a professional? Wait for their response. Then ask them
what they know already about the topic they have chosen. Wait for a response. Given this
information, help students understand the topic by providing explanations, examples, and analogies.
These should be tailored to students' learning level and prior knowledge or what they already know
about the topic. Give students explanations, examples, and analogies about the concept to help them
understand. You should guide students in an open-ended way. Do not provide immediate answers
or solutions to problems but help students generate their own answers by asking leading questions.
Ask students to explain their thinking. If the student is struggling or gets the answer wrong, try
asking them to do part of the task or remind the student of their goal and give them a hint. If
students improve, then praise them and show excitement. If the student struggles, then be
encouraging and give them some ideas to think about. When pushing students for information, try
to end your responses with a question so the students must keep generating ideas. Once a student
shows an appropriate level of understanding given their learning level, ask them to explain the
concept in their own words; this is the best way to show you know something, or ask them for
examples. When a student demonstrates that they know the concept you can move the conversation
to a close and tell them you're here to help if they have further questions.

Appendix 2. Overview of Al Use and Experience Surveys.

Item Presemester Midsemester End of semester

Purpose of survey Baseline data Feedback on Overall Al
on students’ Al ongoing Al use  impact, literacy
experience and  and learning growth, and
attitudes impact engagement at

midcourse semestet’s end
Attitude toward Al X X X
“How do you feel about the use of Al in
generalr”

“How comfortable are you with using
Al to enhance learning?”

Frequency of ChatGPT use X X X
“How often have you used ChatGPT?”
Purpose of ChatGPT use X X X

“For what purposes have you used

ChatGPT (academic/personal/etc.)?”

Use of other Al tools X X X
“List other Al tools you have used.”

Experience with Al/prior Al courses

Experience with other technologies (e.g.,

Excel)

Journal of Teaching and Learning with Technology, Vol. 14, Special Issue, jotlt.indiana.edu
100



Onodipe, Burke, Kooti, and Delaney

Item Presemester Midsemester End of semester

Impact on learning X X
“Rate the impact ChatGPT has had on

your learning in this class.”

Qualitative reflection X X
“Describe how ChatGPT has impacted

your learning experience.”

Confidence in using Al technologies X X
“Rate your confidence in using Al tools

compared to the start of the semester.”

Preparedness for future X

academic/professional Al use
“Do you feel more prepared to use Al

in future work?”

Course engagement change X
“Has your engagement with the course

material increased, decreased, or remained

the same since using AI?” “How?”

Frequency of Al use by academic purpose X
“How frequently do you use Al tools

for homework assistance, clarifying

course concepts, test preparation, and

general study supportr”

Challenges using Al tools X
“What challenges have you encountered

when using Al tools in this class?”

Benefits and suggestions X
“What benefits did you experience?”
“What suggestions do you have for

improvement?”’

Open-ended questions on hopes or X X -

concerns about Al use

Note Al = Artificial intelligence.
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