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Abstract. The case method has been successfully used in operations management courses
and is central to business education, yet its effectiveness depends on consistent student
preparation. Many students engage only superficially with cases, and the rise of generative
artificial intelligence (AI) tools, such as ChatGPT, further complicates the challenge—
providing shortcuts that yield summaries without fostering deeper understanding of
trade-offs. This study investigates whether Al can instead be used to strengthen the case
method as a pedagogical tool. Partnering with an Al-based upskilling platform, we con-
ducted a field experiment using an Al-supported “quest” structure. We found that stu-
dents achieved higher quiz scores when using the Al tool to support case preparation than
when completing the same type of task without Al-supported preparation. For a group of
38 participants, on average, Al use was associated with an improvement of almost 1 point
on a 10-point quiz. This difference was statistically significant using a paired t-test (£(37) =
4.50, p < 0.001). In addition, scores in the Al-supported condition were statistically less vari-
able (standard deviation (SD) = 2.29 versus SD = 1.37), suggesting that Al support may
help promote more consistent learning outcomes across students. These findings suggest
that rather than undermining the case method, generative Al can enhance case learning
when integrated deliberately into preclass preparation.

Attribution License: https:/creativecommons.
org/licenses/by/4.0/.”

Keywords: generative artificial intelligence « case-based learning « business education « student engagement « active learning o

educational technology

1. Introduction

Case-based teaching has long been a cornerstone of
business education. Even operations research programs
have successfully used case-based courses (Frances and
Terekhov 2019). By placing students in the role of deci-
sion makers, cases provide an immersive opportunity to
consider trade-offs, evaluate alternatives, and debate
real-world business situations. When implemented
effectively, case-based learning promotes not only con-
tent knowledge but also, critical thinking and communi-
cation skills essential for managerial and operations
research practice.

Yet, the benefits of the case method are uneven (Booth
et al. 2001). Students who only skim the material or
arrive underprepared often contribute little to class-
room discussion, lowering its value for themselves and
their peers. Inadequate preparation can even be coun-
terproductive as students come away with partial or
distorted views of the problem. Inadequate preparation
for an in-class discussion of a case is even more acute
today. Many professors have noted that today’s

students struggle to read long texts and that they also
struggle with reading comprehension (Supiano 2024).

These same students have also never known a world
without the internet or smart devices. As such, they have
quickly adopted the use of generative artificial intelli-
gence (Al) technologies, such as ChatGPT (Abd-Alrazaq
et al. 2023). These tools are powerful summarizers and
question-answering systems, and their ease of access
makes it tempting for students to shortcut the prepara-
tion process—extracting key facts without engaging the
deeper logic of the trade-offs (Cotton et al. 2024).

This tension raises important questions for business
educators.

e Is the case method still viable in an era when gen-
erative Al can instantly summarize any reading?

e How can instructors preserve or even strengthen
the developmental benefits of case preparation when
students have access to Al shortcuts?

In this paper, we argue that generative Al need not
undermine the case method. On the contrary, when care-
fully designed, Al can become a pedagogical partner
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that enhances preparation and deepens learning (Pope-
nici and Kerr 2017, Zawacki-Richter et al. 2019, Crompton
and Burke 2023). Working with an Al-based workforce
training and productivity platform, we explored whether
Al-supported preclass preparation could (1) improve
comprehension of case content and (2) broaden participa-
tion across the classroom.

In this research, we explored the impact of an
Al-supported “quest” structure that guided students to
ask more relevant questions, uncover key concepts, and
practice articulating answers before an in-class discus-
sion. We use a randomized, controlled A/B test that
compared students preparing with the Al tool against
using traditional methods, measuring both quiz perfor-
mance and in-class participation.

Our analysis yields several insights. First, we find
that Al-supported preparation raised quiz scores by
nearly a full point on average, an effect concentrated in
the quiz for the case study that students found more dif-
ficult to answer. Second, quiz scores were also signifi-
cantly less variable under Al-supported preparation.
This points toward more consistent learning outcomes
across students. Finally, evidence from one case discus-
sion suggests that Al-supported preparation increases
verbal engagement in class.

The remainder of the paper is organized as follows.
We review the related literature in Section 2. Section 3
describes our experimental methodology, including the
Al platform and study design. We present our results
on quiz performance and in-class participation in Sec-
tion 4. Section 5 discusses these findings and their impli-
cations for instructors. We conclude with directions for
future research in Section 6.

2. Related Literature

Studies show case-based learning to be an effective
method of learning (Paulus and Phipps 2008, Thistle-
thwaite et al. 2012). One benefit is the growth of critical
thinking (Popil 2011, Herreid and Schiller 2013). Other
studies counter that case-based learning has no benefits
over traditional learning (Rhodes et al. 2020). More
recently, Pilz et al. (2024) surveyed over 200 business
school lecturers and concluded that contrary to the
belief that cases are used primarily to develop social
skills, their research found that business lecturers were
using cases to impart content knowledge.

When commercial products, like ChatGPT, went viral
in 2023, we saw the introduction of generative Al in the
form of chatbots reach the masses (Dempere et al. 2023).
Not long after, schools were banning the use of ChatGPT
and other large language models by students (O’Brien
2024). Although readily available case solutions have his-
torically been a problem for case-based learning, Al tools
have made it easier for students to write a case analysis
and submit it as their own (Lafkas 2024). This risk is

distinct from the one that we study here; rather than
allowing students to outsource case analysis to Al the
platform in our study is designed to structure how stu-
dents engage with the case themselves.

Some researchers have explored the benefit of genera-
tive Al and specific tools, like ChatGPT (Kasneci et al.
2023, Tlili et al. 2023, Kosmyna et al. 2025, Wang and
Fan 2025). They find that the benefits include the devel-
opment of critical thinking and problem-solving skills.
Both are skills needed to deeply discuss a business case
in an in-class setting. Gerlich (2025) cautions, however,
that frequent Al usage can lead to diminished critical
thinking. Others have found evidence that the use of
generative Al reduces grade dispersion in math courses
(Bastani et al. 2025). This reduction in variation has also
been seen in professional settings. Noy and Zhang
(2023) found a reduction in the variation of time for mid-
level professional writing tasks, and Fruits and Stout
(2026) observed a reduction in the variation of customer
call center issue resolution time with generative Al This
is the trade-off that our Al-supported quest structure is
designed to navigate; rather than allowing passive sum-
marization, the platform requires students to actively
question and articulate answers before advancing, a
design intended to build critical thinking rather than
substitute for it. Others see potential for enhanced and
customized learning with generative Al and chatbots.
Chen et al. (2023) interviewed 215 undergrad students
and discovered an openness to the use of chatbots as
intelligent student assistants. Some instructors have
shared how students can constructively use commercial
large language models to help solve cases (Weinstein
et al. 2025). However, most business cases in operations
and supply chains are about critical thinking and rarely
have one “right” answer. Instead, they are intended to
generate deep learning during the in-class discussion.
Along this line, others believe that the use of generative
Al can allow students and instructors “to dig more
deeply into the material” (Lafkas 2024) within the class
time.

Akiba (2025) looked at chatbots to help class partici-
pation in an introductory psychology course of 25 stu-
dents. He reached a mixed conclusion that Al-assisted
participation interventions demonstrate both promise
and limitations. However, this qualitative study only
had four participants.

Most of the literature on case-based learning and Al
looks at medical cases as opposed to business cases.
Kononowicz et al. (2019), Plackett et al. (2022), and Wei
et al. (2025) all found Al to be effective in increasing the
clinical reasoning of students. Here, Al took the form of
virtual patients. Higashitsuji et al. (2025) looked at
ChatGPT for creating healthcare cases for nursing stu-
dents. Although the sample size was very small, they
found that the time to create a case was reduced without
an impact on quality. Hassoulas et al. (2025) studied a
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variety of technologies, such as three-dimensional anat-
omy, Al chatbots, and Virtual Reality headsets, along
with case-based learning and found that the students
given this treatment performed better than the conven-
tional group when it came to case-based learning.

Finally, Lang et al. (2024) and Jayasinghe et al. (2025)
explored the use of Al to write teaching cases. These
studies, however, focus primarily on medical education
or on general attitudes toward Al chatbots rather than
on how Al can structure case preparation itself.

3. Methodology

3.1. Pedagogical Setting

This study was conducted using a randomized cross-
over field experiment in an educational setting. The
same experiment was run in the same graduate-level
course (MGT 6772—Managing the Resources of the
Technological Firm) with the same instructor for two con-
secutive semesters with a video recording of the second
semester’s in-class discussion. Each participant read two
business cases, a case about Dropbox (Case A) (Eisenmann
2012) and a case about NCR (Case B) (Collins et al. 2015).
Participants were randomly assigned the Al platform’s
quest structure for one case and no Al platform for the
other case. Then, all participants took a quiz on both cases.
This design enables within-student comparisons while
counterbalancing participant differences and case diffi-
culty. Finally, each case was discussed in class.

The graduate students in the class were randomly
divided into two groups by the instructor. All of the stu-
dents were instructed to read both Case A and Case B,
and then, the students were directed to the Al platform.
When the first group used the Al platform, they were
only given access to the Al platform for Case A. When
the second group used the Al platform, they were only
given access to the Al platform for Case B.

At the start of class, all students in attendance took a
quiz on Case A. Case A was then discussed. Following
this, all students in attendance took a quiz on Case B,
and it was discussed. In addition, the summer class was
video recorded, and the recording was used to get ver-
bal participation data.

We then employed a within-students analysis for
quiz scores. We had expected to also use a within-
students analysis for verbal participation, but technical
issues prevented a full recording of the Case B discus-
sion; therefore, we had to employ a between-students
design for verbal participation.

3.2. How the Al Platform Works
This section describes the structure that students experi-
enced when using the Al platform for either Case A or
Case B.

e Generating instructor-configured quests. Each plat-
form is divided into three to five “quests.” Quests allow

the student to explore deeper a key question from the
case. For example, the platform for Case A yielded the
following quest questions.

o Why was Dropbox created, and what were

the initial challenges?

o What contributed to the success of Dropbox’s

freemium model and referral program?

o What distinguished Dropbox from competi-

tors in the cloud storage market?

The quests along with all of the content below
are Al generated, but they are reviewed and tweaked
by the instructor before assigning it to students.

e Each quest starts with a self-rating and then, a
podcast narrating a concept map. Within each quest,
the student is first asked to self-rate how well they
know the topic on a scale from one to five: one (novice),
two (basic), three (intermediate), four (proficient), or five
(master). Then, the student is given an Al-generated
podcast (introduced midway through this study; see
below) narrating an Al-generated concept map. For
example, this is the start of the first quest above

o Next, the student has to critically engage by asking
questions until the concept map turns gold. The stu-
dent is prompted to ask questions until all concepts are
gold as seen in Figure 1. To help them ask questions,
clicking on a gray concept reveals some question stems
(see Figure 2), but the student is still responsible for
asking a question. If their question is relevant, they get
encouragement (such as “Right on point!”), and if the
answer covered some hidden facts, the corresponding
concepts turn gold. To gamify the experience, each
revealed fact earns 10 coins. Coins can be used to buy
question suggestions (50 coins per suggestion).

o To finish the quest, the student has to give 30-word
answers to three Al-generated questions. After the exp-
loration phase, the quest enters the assessment stage.
The student can take a quiz or play a visual game where
they have to reassemble the concept map from memory.
However, the mandatory assessment is to give open-
ended answers (~30 words) to Al-generated questions.
The student gets instant feedback on what they said well
and what they left out (Figure 3).

e Postquest self-rating and app rating. After each
quest, the student was asked to rate themselves now
on the same scale from one (novice) to five (master).
They are also asked if they would like more lessons to
be quest based. The qualitative results from these rat-
ings are not explored in this paper.

3.3. Standards Compliance

The study was reviewed and approved under two
institutional review board protocols (IRB2025-379 and
IRB2025-430). This approval ensured that all data col-
lection and analysis procedures adhered to ethical
research standards in educational settings.
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Figure 1. Sample Concept Map

Beta
Testing
Strategy Tncluded eublic
T Launch
S3 User Trust
Usage Challenge
Enabled
by Venture Early
Capital Faced Team
Skepticism
Developed
File Overcame by
Synchronization
Hiohliahte Dropbox
d by Creation
Addressed Founded
Solved by
Drew
User Needs Co-founde Houston
Addressed 409
Arash
Ferdowsi

One of the authors is an employee of the Al upskilling
platform used in this research. The other two authors
are university faculty with no employment relationship
outside their university.

4. Results

There were 68 students in total between both the spring
and summer sections of MGT 6772. For the experiment,

Figure 2. Sample Question Stem

Build upon a hint to ask a question below

all of the students were randomly divided into Group A
(34 students) and Group B (34 students). Of these two
equal groups, 38 students consented to the experiment,
used the Al tool, took both quizzes, and for summer,
were in class for the discussion. These 38 students are
referred to as the participants. Coincidentally, this pro-
vided an even split of 19 participants who used the Al
platform with Case A and 19 participants who used the

How did Houston address skepticism....... What strategies can mitigate skepticism...... Evaluate Dropbox's response to skepticism......

What is venture capital skepticism about.

) Need extra help?
Click Suggest Question below
Spend 50 coins to get an Al assist

Suggest question

Abandon guest

Ask an insightful question, using the gray boxes on the concept map, and their relationships to other boxes g
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Figure 3. Sample Al Tool Assessment
3. How did Dropbox address user challenges in cloud storage?

@ You said

dropbox solved the latency problem faced by other cloud storage platofrms by
storign the files locally, only updating changes on the cloud, and providing a
simpler, intuitive interface

B Feedback

+. An expert would have said »

Dropbox addressed user challenges in cloud storage by prioritizing ease of use
and reliability. Unlike competitors, it allowed seamless file synchronization across
devices without complex configurations. By storing files locally and syncing in the
background, Dropbox minimized latency issues, making it accessible even for
non-technical users, thus enhancing user experience.

Dropbox

Your response effectively highlights Dropbox's approach to solving latency issues and its user-friendly interface. However, it could be improved by mentioning the
seamless file synchronization across devices and the focus on accessibility for non-technical users.

Al platform with Case B. The remaining 30 students in
the courses did not consent, consented but did not use
the Al tool, did not take both quizzes, or did not attend
class on the day of the discussion.

In the summer MGT 6772 course, the in-class case dis-
cussions were also recorded, but the video recording
unexpectedly cut off shortly into the Case B discussion.
This meant that only Case A had the full recording of
the in-class discussion. Because of this, we could not
perform an analysis of the Case B in-class verbal
discussion.

4.1. Quiz Performance

Quiz performance was measured using a 10-question
multiple-choice quiz (maximum score = 10) adminis-
tered prior to each case discussion. Because each partici-
pating student completed one case with Al support and
one case without Al support, we focused on within-
student comparisons to estimate the effect of Al use on
quiz performance.

Across the 38 participating students, mean (M) quiz
scores were higher when students used the Al tool (M =
8.92, standard deviation (SD) = 1.36) than when they
did not use the Al tool (M = 7.84, SD = 2.26). The mean
within-student improvement associated with Al use was
1.08 of 10 points (95% confidence interval = 0.59-1.56).
This difference was statistically significant using a paired
t-test (#(37) = 4.50, p < 0.001). Because the distribution of
within-student differences did not follow a normal distri-
bution, we also conducted a Wilcoxon signed-rank test,
which yielded a consistent result (W = 31.0, p < 0.001).

A linear mixed-effects model with a random intercept
for student was used to examine the effects of Al-assisted
preparation, quiz version, and their interaction on quiz

performance. Results indicated a significant main effect
of the quiz (3 = —1.68, standard error (SE) = 0.56, z =
—2.99, p = 0.003), indicating that Quiz A was more diffi-
cult than Quiz B. Although the overall Al main effect was
not significant (8 = —0.37, SE = 0.56, z = —0.65, p = 0.513),
a significant Al X quiz interaction emerged (8 = 2.90, SE
=1.02,z =2.84, p = 0.005). Follow-up interpretation of the
interaction showed that Al improved performance on
Quiz A by an estimated 2.53 points, representing an
approximately 25% increase on a 10-point assessment,
whereas the improvement was not statistically significant
for Quiz B.

For Case A, the 19 students who used the Al tool
achieved substantially higher quiz scores (M = 9.53, SD
= 0.84) than the 19 students who did not use the Al tool
for that case (M =7.00, SD = 2.75, n = 19), corresponding
to an average difference of 2.53 of 10 points. This differ-
ence was statistically significant using both a Welch
two-sample t-test (p = 0.00095) and a Mann-Whitney U
test (p = 0.00133).

In contrast, for Case B, average quiz scores were simi-
lar across conditions. Students who used the Al tool for
Case B scored an average of 8.32 points (SD = 1.53) com-
pared with 8.68 points (SD = 1.20) for students who did
not use the Al tool, yielding a difference of —0.36 points
that was not statistically significant (Welch t-test p = 0.42;
Mann-Whitney U p = 0.54).

In addition to differences in mean performance, we
also examined differences in the variability of quiz scores.
Across the 38 participating students, quiz scores exhib-
ited greater dispersion in the non-Al condition (SD =
2.29) than in the Al-supported condition (SD = 1.37). To
assess statistical meaningfulness, we conducted the
Levene test for equality of variances, which is robust to
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nonnormality. The test rejected the null hypothesis of
equal variances (p = 0.047), indicating that quiz scores
were significantly less variable when students used the
Al tool. Figure 4 shows the variance graphically with a
box plot.

4.2. In-Class Participation (Summer 2025, Case A)
For the summer 2025 cohort, we analyzed verbal
in-class participation during the Case A discussion. Ver-
bal participation was measured by reviewing the class
recording and counting each distinct verbal contribu-
tion made by each student during the discussion.

Because participation data were only collected for
Case A, our analysis here uses between-student com-
parisons. A total of 16 participants were present. Eight
participants were assigned support, and eight partici-
pants were assigned no Al This even eight to eight split
was a coincidence of attendance and not by design.

To better understand how the AI tool influenced
verbal participation, verbal responses were examined
across the extensive margin (whether a student partici-
pated at least once), the intensive margin (the number of
responses among students who participated), and the
overall margin (the number of responses across all stu-
dents). Students assigned Case A were more likely to
contribute to the discussion (87.5%, seven of eight stu-
dents) than students not assigned the case (37.5%, three
of eight students); however, this difference did not reach
statistical significance according to the Fisher exact test
(r = 0.119). Among students who participated, those
assigned Case A made more discussion contributions
on average (3.71 versus 2.33 responses, respectively),
although the difference was also not statistically signifi-
cant based on a Mann-Whitney U test (U = 3.5, p =
0.100). However, when all students were considered,
including those who did not participate, students
assigned Al for Case A contributed significantly more
discussion responses overall (3.25 versus 0.88 responses
per student, respectively, Mann-Whitney U = 11.5,

Figure 4. Distribution of Quiz Scores with and Without Al
Support

101

9

8

Quiz Score (1-10)
w

No Al Al

p = 0.012). Collectively, these findings suggest that the
intervention primarily increased classroom engagement
by encouraging more students to participate in the dis-
cussion (extensive margin), with a smaller increase in the
number of contributions made by students who chose to
speak (intensive margin), resulting in a statistically signif-
icant increase in overall classroom verbal participation.

5. Discussion

This study examined the impact of Al quest structured
case preparation on student learning and engagement
in a live classroom setting. Using a randomized cross-
over field experiment, we found that students scored
approximately 1 point higher on a 10-point quiz when
using the Al tool compared with when they did not.
Because each participant prepared for one case with Al
support and prepared for one case without Al support,
this improvement reflects within-student gains rather
than differences in baseline ability, strengthening the
causal interpretation of the performance effect.

Beyond improvements in average performance, the Al
quest structure was also associated with a reduction in
performance variability. Quiz scores when Al prepara-
tion was used were less dispersed than scores in the non-
Al condition, suggesting that Al-supported preparation
may function as a form of instructional scaffolding that
helps weaker-performing students close performance
gaps. From an educational perspective, this finding is
particularly interesting as it implies that Al tools may
support more equitable learning outcomes rather than
benefiting only a subset of high-performing students.

Although we focused primarily on within-participant
effects, it is noted that the analysis indicated a different
Al effect between the two cases. Quiz B produced signif-
icantly higher scores overall, indicating that it was likely
a less difficult assessment than Quiz A. Consequently,
many students were already scoring near the maximum
possible score on the 10-point quiz, leaving limited
opportunity for additional improvement. This ceiling
effect may partially explain why Al-assisted prepara-
tion produced a substantial improvement on Quiz A
but not on Quiz B. These findings suggest that Al may
provide the greatest educational benefit when students
engage with more cognitively demanding material rather
than assessments on which baseline performance is
already high. Although the study was not designed to
isolate the mechanisms driving these differences, the
results highlight the importance of aligning Al use with
pedagogical goals and case design.

Lastly, data from the summer 2025 class provide
insight into how AI quest preparation may influence
student engagement during case discussions. Although
students who used the Al tool verbally participated at a
much higher rate and more often than those who did
not use the Al tool, neither were statistically significant.
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However, there was statistical significance when looking
at the overall verbal participation counts between those
who used the tool and those who did not. This mixed
result points toward a benefit to verbal engagement.

Taken together, the findings suggest that Al-
supported case preparation may enhance learning
along multiple dimensions: by increasing average perfor-
mance, reducing variability in outcomes, and fostering
greater in-class engagement. Importantly, the engage-
ment results indicate that Al support may lower barriers
to participation for some students, even though not all
Al-supported students chose to speak. This nuanced pat-
tern underscores that Al tools do not automatically pro-
duce engagement but may create conditions that make
participation more likely.

5.1. Implications for Instructors
The results of this study suggest two practical implica-
tions for instructors considering the integration of Al
tools into case-based pedagogy. First, an Al-supported
quest structure for case preparation can enhance learn-
ing outcomes. Students using the AI tool achieved
higher quiz scores and exhibited less variability in per-
formance, indicating that Al tools may help raise the
floor and level the playing field by supporting students
who might otherwise struggle with case analysis.
Second, Al-supported preparation appears to influ-
ence how students engage in class discussions. In the
observed in-class case discussion, among all students
who made a verbal contribution, students assigned to
Al-supported preparation contributed more frequently
than those who did not use the tool. This suggests that
this Al tool may increase students’ readiness or confi-
dence to engage verbally, particularly in complex or
open-ended cases. Instructors seeking to broaden partici-
pation may, therefore, find Al-supported case prepara-
tion to be a useful complement to discussion-based
learning.

6. Conclusion and Future Directions
This study examined the effects of Al-supported case
preparation on student learning and engagement in an
authentic classroom setting. Using a randomized cross-
over field experiment, we found that students achieved
higher quiz scores when using an Al tool to support
case preparation than when completing the same type
of task without Al-supported preparation. On average,
Al use was associated with an improvement of approxi-
mately 1 point on a 10-point quiz, and scores in the
Al-supported condition were less variable, suggesting
that Al support may help promote more consistent
learning outcomes across students.

Evidence from in-class participation during one case
discussion also suggests that Al-supported preparation is

associated with greater participation intensity, although
this engagement-related finding is limited in scope.

Several limitations of this study should be acknowl-
edged. First, the study was conducted within a single
course context and involved a limited number of cases,
which may constrain the generalizability of the findings.
Second, in-class verbal participation data were available
for only one case in one semester, and the sample size
was modest. Finally, the study focused on short-term
quiz performance; longer-term learning outcomes and
retention were not assessed.

Subsequent studies could examine Al-supported case
discussions across multiple courses and disciplines. In
addition, richer measures of engagement, including
written contributions, and qualitative indicators of criti-
cal thinking could help clarify the mechanisms through
which Al-supported quest preparation influences learn-
ing. Finally, research that examines longer-term out-
comes, such as retention of concepts, would provide
valuable insight into the educational impact of Al tools.

Overall, this study contributes to the growing literature
on Al in education by demonstrating that Al-supported
case preparation can enhance learning outcomes. When
thoughtfully integrated into case-based pedagogy, Al
tools appear to function not as substitutes for student
learning but as a support that can foster preparation, par-
ticipation, and more equitable learning outcomes.
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