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Abstract—The recent developments in artificial intelligence
(Al) have introduced transformative tools into the educational
landscape, with early signs of its impact on advancing student
learning methods and possible outcomes. This paper explores the
possible integration of large language models (LLMs) in higher
education academic courses, using the popular ChatGPT LLM as
a case study in interdisciplinary academic courses. In particular,
this paper investigates the potential to advance learning and
creativity in interdisciplinary courses and their assessment
processes. First, we provide a qualitative review of the state-of-
the-art in LLMs and chatbot uses in higher education,
highlighting some notable gaps in the literature that motivated
this work. Next, the paper explores the application of ChatGPT
in interdisciplinary courses, examining how its capabilities can be
leveraged to support multi-disciplinary learning and
collaboration  through  several assessment types in
interdisciplinary courses. The analysis is used to investigate
opportunities for fostering deeper integration of knowledge
across fields, with LLMs serving as a versatile tool for enhancing
student engagement and understanding. Moreover, the paper
investigates the role of LLMs in advancing engagement in
creative disciplines, exploring how they can be adapted to
stimulate creativity and innovation in educational settings.
Unique challenges and opportunities presented by incorporating
Al tools into creative processes are considered, and their impact
on both students and educators is assessed. An empirical design
used in this study included testing ChatGPT with 50 test
questions across multiple interdisciplinary courses, with 5
evaluators’ perspectives provided using the Delphi scoring
method. Key results obtained showed an overall accuracy rate of
93% and 100% for open-ended and multiple-choice questions,
respectively. Such promising results had demonstrated
ChatGPT’s potential as a constructive tool for fostering
interdisciplinary learning by bridging knowledge gaps and
promoting integration of ideas across different courses/domains.
Finally, this paper aims to contribute to ongoing discussions
about the responsible and effective use of Al in academic
environments, while highlighting its potential to reform learning
and teaching across disciplines.
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l. INTRODUCTION

The emergence of artificial intelligence (Al) and large
language models (LLMs) like OpenAl’s ChatGPT has ushered

in a significant change in academic practices. These
sophisticated Al systems, which can produce human-like text,
hold transformative potential for improving teaching and
learning across academic fields. Despite their still relatively
recent adoption in higher education, preliminary research
indicates that LLMs hold promise to not only complement
conventional educational practices but also facilitate
interdisciplinary cooperation, new idea generation, and the
increasing demand for individualized learning [1]. Previous Al
in education research has largely centered on the use of Al in
STEM, where Al LLMs have been used to tutor students, write
course content, and even help with problem-based learning [2].
But these technologies have the potential to do more than
transform traditional subjects. Thus, the demand for new
insights about the use of LLMs such as ChatGPT for
interdisciplinary research is rising, in particular for crossing
what seems to be different sectors such as technology,
economy, and creative arts [3].

Aside from being able to support interdisciplinary learning,
LLMs should be very promising for creativity enhancement. In
creative arenas such as writing, design, and art, they may help
students to come up with ideas, respond to those ideas, or come
at creative problems from other angles. Nevertheless, the
question of whether Al technology supports creativity remains
controversial, with some researchers arguing that, rather than
fostering creative thinking, content generated by Al might
constrain original thoughts, instead providing repetitive,
predictable solutions [4].

Therefore, rather than replacing human creativity, it is
imperative to understand how LLMs can enhance it in
constructing effective teaching approaches. There are
additionally critical concerns associated with the widespread
integration of these technologies in terms of academic
integrity, ethical use, and the potential for misuse, therefore
making it essential to critically explore their implications
within educational purposes [5]. Students can produce
complete essays or problem sets following their learning
experience using LLMs, both with or without their
participation taking place [6, 7]. This not only raises moral or
ethical concerns about the use of Al in the classroom but also
compels teachers to develop new ways to safeguard and protect
the fairness and honesty of academic grading. This article will
review how these risks might be mitigated and will suggest
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how they can be addressed to ensure the responsible use of Al
tools in education.

This paper examines LLMs and their risks from an
interdisciplinary perspective, taking ChatGPT as a case study.
While existing research has explored the role of LLMs in
specific disciplines that include STEM or humanities, there is a
notable lack of literature that investigates the potential impact
of LLMs in interdisciplinary courses that require the
integration of knowledge across different fields. In particular,
no literature studies have been found to date that investigate the
impact and capacity of LLMs for integration into various
assessment types for effectively evaluating multi-disciplinary
learning outcomes, where the focus is on open-ended,
innovative, and often subjective forms of learning in addition
to standard multiple-choice questions. Hence, a key objective
in this study is to investigate this gap and provide an initial step
to understanding how LLMs can be utilized to bridge
knowledge and skills across various fields in interdisciplinary
academic courses. Additionally, the potential of Al-based tools
to support creativity shall be discussed to develop the currently
limited literature on how LLMs are used to stimulate creativity
in students within an interdisciplinary academic setting, where
students are often required to think critically and creatively
across various fields of knowledge.

The wider context of responsible and effective LLM tool
embedding in higher education is also discussed. For this
study, papers were selected based on the need to address these
identified gaps. Greater priority was given to studies that
address the potential of LLMs in fostering cross-curricular
learning, their limitation in aiding creative thinking, and ethical
implications related to their integration in educational settings.

To gain a comprehensive understanding of their
multidisciplinary applications, research that provided new
insights or explored underrepresented aspects, such as the role
of LLMs in non-technical fields or their adaptability to
different assessment formats, was also considered. This study
looks at how Al tools like ChatGPT can help boost student
creativity—mnot replace it in subjects that mix different fields.
In short, some of the main research contributions that this
research addresses include:

e First, the study reviews and analyzes the most recent
studies concerning Al in education. We looked at what
they did well, where they fell short, and what concerns
remain.

e Second, we tested how well Al tools (specifically
ChatGPT 4) could answer multiple-choice questions
from different subjects. This was the first novel
contribution of this study as compared to previous
studies [11] that fell short of such analyses involving
interdisciplinary academic fields. The questions were
carefully prepared by instructors who teach cross-
disciplinary courses.

e Third, we explored how well Al tools can support
creativity, critical thinking, and analysis. We gave
ChatGPT open-ended questions and evaluated its
answers using clear criteria like understanding,
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structure, depth, language, references, memorization vs.
creativity, etc.

e The fourth contribution, relating to the second novel
contribution in this study involved establishing a fair
and reliable evaluation using the Delphi method in
which five experts provided a score for each answer
using a 5-point scale across seven different areas.
Details are provided in the methodology section.

The next section examines the current state of LLMs in
education, including their potential to enhance multi-
disciplinary learning and creativity. The remainder of this
paper is organized as follows. Section Il provides background
details related to the use of LLMs in Education. In Section 1V,
we review the role of LLMs in interdisciplinary courses and
guantitatively investigate ChatGPT for use in the assessment of
Higher Education Multi-Disciplinary Courses. In Section V,
we discuss the impact of Al in Enhancing Creativity.
Section VI discusses the results and finally, Section VII
concludes with future directions and opportunities of Al LLMs
in education.

Il.  RESEARCH METHODOLOGY

This study investigated a mixed-methods approach to
evaluate the role of large language models (LLMs), specifically
ChatGPT, in a multidisciplinary academic course. ChatGPT
was used as a case study, focusing on literature reviews and
experimental trials, to examine the capabilities, limitations, and
educational values of LLMs. The method was particularly
focused on the following three stages:

o Literature Review: Research articles were selected and
reviewed to understand recent technological innovation
with the use of LLMs in higher education subjects,
focusing on interdisciplinary and creative learning
environments.

e Case study: ChatGPT’s performance was evaluated
across a wide collection of test types to assess its
accuracy, flexibility, and interdisciplinary education
applicability.

Gap identification and synthesis: A synthesis exercise on
three major gaps was conducted to guide the case study and
identify opportunities for further exploration.

A. Criteria for Literature Selection

The search strategy for the review included several key
databases, as Science Direct, IEEE Xplore, Web of Science,
PubMed, Google Scholar, and ACM Digital Library. To
capture a wide range of literature, the following search terms
were included: “ChatGPT in interdisciplinary education”,
“LLM applications in higher education”, “Al in STEM and
humanities education”, “Al tools for fostering critical thinking
in education”, “challenges and opportunities of Al monitor
systems”, “Generative Al tools for cross-disciplinary learning”.
The search terms were then linked using the Boolean operators
(AND, OR) to filter search results. Studies were excluded if (1)
the use of LLMs, including ChatGPT, in higher education or
interdisciplinary learning was not explicitly discussed. (2) Prior
to 2021, they were eliminated, as they might not represent the
most recent advances in Al and its trends, as well as
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applications in education. The title and abstracts of the papers
were screened for eligibility, and full-text articles were
assessed for inclusion. Then the full-text articles were reviewed
to identify patterns and themes based on studies. The resources
were analyzed to learn more about the use of LLM to support
interdisciplinary learning, creativity in education. Fig. 1
presents the PRISMA flow diagram, which summarizes the
screening process.

B. Case Study

A case study was carried out with ChatGPT-40 empirically
to measure the influence of ChatGPT in university-level multi-
disciplinary classes. Fifty items were selected from six courses,
such as Engineering Economy, Statistical Methods for
Engineers, and Management Information Systems. Key
parameters included:

o Influence of ChatGPT on an undergraduate multilingual
course.

e Question Types: Open-ended and multiple-choice
questions were experimented with to check the
adaptability of ChatGPT.

o Disciplinary Breadth: STEM and non-STEM
disciplines’ questions spanned to evaluate cross-
disciplinary flexibility.

e Accuracy Evaluation: ChatGPT's answers were
compared against instructor-provided solutions to
calculate performance metrics.

(" — N

Additional records identified
through other sources
(n=120)

Records identified through database
searching

(n=130)

Identification

Records excluded;

Mot in English language, before 2021,
o relevance to Large Language
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i{n =80}
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(n=150) —*

Screening

Full-text articles excluded; Articles

did not have clear focus on the use
of LLNs in higher education
n="T0) n=8)

Full-text articles assessed for
§

Studies included in the study

(n=62)

Fig. 1. PRISMA flow diagram of our screening process.

I1l. BACKGROUND

This section reviews and analyzes recent studies about
LLMs and the use of Al in education. The discussion presents
some learning applications of LLMs, reports of what they
performed well in, where they fell short, and user concerns.
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A. Large Language Models (LLMs) and ChatGPT

LLMs form a class of powerful machine learning models
that have been adapted to comprehend as well as generate
human-like text, conditioned on very enormous datasets that
contain hundreds of billions of parameters. These models are
trained on large volumes of textual data gathered from sources
such as websites, books, and other written material, allowing
them to learn patterns, relationships and context within
language [8].

LLMs are based on deep learning and natural language
processing that are built in a way that includes having
transformers, a kind of neural network architecture [9], in a key
role. Transformers are designed with attention mechanisms that
allow them to attend to different parts of a sentence while
generating a response, which makes it possible for them to
maintain context over long text.

OpenAl’s ChatGPT is an example of LLM, which enables
conversational models using such GPT (Generative Pre-
Trained Transformer). ChatGPT has gone through a couple of
iterations, GPT-3.5, with models like GPT-4 and GPT-40 being
among the latest [10]. To obtain advanced chat capabilities,
ChatGPT has been pre-trained on large corpora of text sources
and can generate coherent context and dialogue responses. This
feature has made ChatGPT a flexible learning model that can
manage a range of activities, including answering questions,
producing original material, and providing instructional help
[11]. ChatGPT is built to mimic conversational flow and can be
used in professional and creative fields.

B. Overview of Large Language Models (LLMs) in Education

LLMs, such as OpenAlI’s Al chatbot, have been widely
adopted in education for their capability of understanding and
generating human-like writings from immense amounts of
data. These models can analyze enormous volumes of text data
with complex machine learning, in particular, deep learning,
and learning from observation of its patterns to generate output
with similar patterns to the language and reasoning of humans.
LLMs have been employed within educational settings to
enhance learning by providing support, tutoring, and content
writing personalized to students. The ability to produce
context-sensitive and adaptive tendencies makes them an ideal
system to answer a variety of student questions in accessibility
for students to participate in dynamic and interactive learning
environments [1].

LLMs are frequently used in education settings with the
goal of improving students’ access to information and
customizing learning. Such Al-based platforms, like ChatGPT,
where students can get explanations personalized to them,
break down complex ideas, and practice language skills in a
way that gives them quick feedback [12]. In addition, LLMs
have also been shown to ease the workload of educators by
handling other admin tasks, like grading and responding to
common student questions, freeing up educators to focus on
more targeted, one-on-one education [13]. LLMs have also
been integrated with adaptive learning platforms personalized
learning systems that provide students with real-time support
that is specifically tailored to their learning styles and needs.
This facilitates independence in the classroom and allows for
self-regulated learning [14].
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Several studies have addressed the growing popularity of
LLMs (such as ChatGPT) in improving education-related
experiences. In 2024, [15] carried out a study and evaluation of
the attitude towards Artificial Intelligence chat robots with
students in their institutions of higher learning using a review
of empirical studies. According to the results, students value
chatbots as a study aid, but they have concerns regarding their
quality and the impact on critical thinking.

Also, [16] investigated the elements influencing ChatGPT
awareness, acceptance, and implementation in Chinese higher
education using the Technology Acceptance Model (TAM). It
highlights the importance of perceived trust and perceived ease
of use in adoption. Research by [17] studied chatbots in higher
education, documenting their role in student engagement and
support. The authors empirically verified that chatbots could
serve as intermediaries to relieve communication and
administrative workload and reduce information discrepancy
for the causal process effectiveness.

In [18], research on the use of ChatGPT in education
highlighted both the advantages and difficulties of using it in a
range of academic contexts. The model's use in science and art
classes was emphasised by the authors, along with moral
concerns over the potential impact of Al tools on conventional
teaching methods. A systematic literature review by [19]
explored the application of LLMs in foreign language teaching,
highlighting their role in interdisciplinary courses that combine
language studies with cultural analysis.

Overall, the literature has suggested that the
implementation of Al-based chatbot systems, such as
ChatGPT, in higher education is very promising to improve
learning experiences and engagement with students from
various disciplines. However, integrating LMS into learning
can introduce some significant problems. Critics, including [4],
argue that these Al aids can prevent students from learning,
and their use in answering sets may limit the development of
critical thinking and problem-solving abilities in students.
Besides, the models are trained on big data sets, from which
they could unintentionally mirror societal inequities in the data
[20]. Consequently, even if LLMs could have an innovative
effect on the educational process, they should be implemented
systematically, hand in hand with strict ethical principles, and
thoroughly monitored for their effect on teaching and learning.

C. LLMs and Interdisciplinary Learning

The rapidly growing interest in large language models such
as ChatGPT has completely changed interdisciplinary learning
in institutions of higher education [21]. These powerful Al-
enabled tools open up new avenues for improving the quality
of education. Researchers have showcased that LLM models
can be employed for generating a wide range of educational
content, including but not limited to explanation of complex
mathematical expressions, assessment questions, as well as a
source for response pairs to serve as virtual conversational and
feedback partners for language practice [22, 23]. Table | shows
examples of various applications of LLMs, such as ChatGPT,
in interdisciplinary education by considering the efforts
conducted so far, along with their benefits and challenges. By
balancing the role of Al with human guidance, LLMs
supplement (instead of supplanting) critical educational skills.

Vol. 16, No. 11, 2025

Research papers have attempted to explore the role
ChatGPT and other LLMs play in interdisciplinary academic
courses. As [24] put it, the "learning by doing"” method enables
students to be engaged and have increased interest in their
learning process. This hands-on approach encourages
engagement and improves understanding by helping students
apply theoretical information in real-world situations. A study
by study [25] explored the role of ChatGPT in higher
education, emphasizing how it facilitates interdisciplinary
learning by supporting tasks across fields such as business,
engineering, and the humanities. The authors suggest that this
fosters deeper collaboration and encourages students to break
away from traditional academic silos, helping them understand
how knowledge in one field can inform and enhance another.
Their findings highlight the model's ability to assist students
and educators in generating content, answering queries, and
promoting critical thinking across different subjects.

Likewise, the work of [22] considered educational
applications of Al tools such as ChatGPT, with emphasis given
to STEM and humanities classes. The researchers noted that
using these tools promotes collaboration and thinking across
boundaries by producing immediate feedback on assignments
and requiring students to relate what they are learning across
different disciplinary contexts. In [26], a study is carried out on
the use of Chem Generative Al chatbots for Chemistry
learning, such as ChatGPT and Bing Chat. It shows how these
chatbots are good at eliciting the narrative, prompting
interactions,  problem-solving, critical  thinking, and
personalized learning. The authors recommend applications of
GenAlbots in STEM to improve learning and stimulate a
collaborative platform. Research by [27] explored how LLMs
like ChatGPT impact engineering education. The study
demonstrated that LLMs are useful in engineering courses as
they increase student engagement and can help explain difficult
engineering concepts. However, the authors highlighted the
importance of paying attention to moral aspects and the
importance of designing practical norms for the successful use
of LLMs in educational settings.

The study [28] also investigated the impact of ChatGPT on
converging teaching and learning modalities in engineering
education using blended learning in the mathematics lesson in
the Aerospace Engineering program. The findings indicate that
there is a high expectation toward the app and concerns that it
could affect the growth of essential skills needed for successful
engineers, such as critical abilities and problem-solving skills,
are also raised. The researchers emphasize the importance of
incorporating Al in education; however, it should be done in
moderation to help students learn it correctly and to give
students very important programming skills for their education
and future work. The study [29] examine the advantages and
disadvantages of ChatGPT in English Language Teaching
(ELT). According to the study, there are some concerns
regarding academic integrity and the value of human
connection in the learning process, even if incorporating
chatbots into educational settings may benefit teachers and
students. The study does not come without concerns about
academic honesty and human values in the learning process
when chatbots are integrated into the learning environment,
even though it may benefit teachers and students. The study
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suggests that educators need to critically reflect on the role of
Al, adjust teaching methods, and undertake empirical research
on best practices for introducing Al technologies to language
teaching.

While the use of large language models (LLMs) in
education is garnering increased interest, their application is
not without constraint and challenge. A major difficulty is
whether teachers can keep the benefits of LLMs while
guarding cherished human-led educational experiences. LLMs
may not be sufficiently successful in STEM and business
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subjects, however, and they may not transfer as easily to fields
of study where understanding human behavior, cultural
contexts, and empathetic engagement is more crucial, like
psychology and sociology [30]. Furthermore, lecturers may
feel concerned that students may be deprived of vital critical
thinking ability should they heavily depend on the Al [20].
Also, incorporating LLMs into education calls for the
establishment of new technical infrastructure and the expense
to train that would raise logistical and financial problems for
institutions [31].

TABLE I. BENEFITS AND CHALLENGES OF THE APPLICATIONS OF LLMS IN INTERDISCIPLINARY LEARNING
Study Focus Application of LLMs (e.g., ChatGPT) Benefits Challenges Sources
" . - . ; Enhances student engagement, | Requires balanced integration with
M';f]zrémg by Doing Isg\e/r?all\r/?; to :tUdlenttﬁeorelt?cal ggﬁLgV(t)S”d understanding, and practical | traditional methods to maintain | [23] [24]
PPty ps. application skills. depth of understanding.
Interdisciplina ChatGPT supports tasks across fields géﬁ?e%?i cc;::zts)orat;?]r:j, b[f:;kz Limited by lack of empathy and
Learningp ry (business, engineering, humanities), students conne’ct knowledge cultural sensitivity in fields like | [22][26][30]
fostering cross-disciplinary insights. across domains. psychology and sociology.
LLM.S’ including GenAlbots, prov_lde Encourages critical thinking, | Risk of dependency on Al for
STEM and | real-time feedback, fostering . - A
. . Lo problem-solving, and active | problem-solving; some students | [22][28][30]
Humanities Support collaboration and cross-disciplinary learni lack skill devel
thinking, earning. may lack skill development.
Chatbots like ChatGPT and Bing Chat | Improves participation, problem- | Requires oversight to ensure
Chemistry Education aid in critical thinking and personalized | solving, and fosters a | critical thinking skills are not | [27][28]
learning in Chemistry. collaborative environment. diminished.
. . LLMs demystify engineering concepts Risks impacting critical thinking
Engineering and  support  blended learning, | Increases  engagement  and . .
- . - - . AR and problem-solving skills are | [30][28]
Education particularly in Aerospace Engineering | clarifies difficult concepts. vital for engineering fields
mathematics courses. 9 9 '
. Supports  language  learning  via . . . Concerns over academic integrity
E:Séﬁ& (Ell_%nguage conversational practice and instant IP;:VJgeZ a;gggis;ble, FESPONSIVE | ang potential reduction in human | [25][37]
Y feedback. guage p ) interaction and critical thinking.
Facilitates interdisciplinary projects, | Cultivates integrative thinking | Requires effective faculty
Student Collaboration | allowing students to explore | and  supports understanding | guidance to ensure depth in | [30][26]
connections between academic fields. complex interrelations. theoretical understanding.
It can inadvertently be used to generate | Helps students manage research | High risk of plagiarism; challenges
Academic Integrity assignments, answers, and research | efficiently when used | in  monitoring and ensuring | [20][29][31]
content, leading to ethical concerns. responsibly. original thinking.
LLMs provide access to complex | Enhances accessibility to Fmancnal_ a_nd Ioglstlgal limitations
— . - - L - in providing Al infrastructure,
Resource Accessibility | academic content, allowing diverse | specialized fields and helps - L [29][30][31]
: - - . especially for resource-limited
learning needs to be met. clarify challenging topics. ML
institutions.
Maintainina  Human Al use is encouraged as supplementary, | Enables effective use of Al while doi\rfirr;ir:#iince stﬂgentsAl crirtliscljisl
Oversiaht 9 balancing LLM benefits with human-led | preserving essential analytical thinkin gand roblem-solvin [27] [29]
g guidance for critical thinking. and synthesis skills. abil tieg P g

IV. LLMSIN HIGHER EDUCATION MULTI-DISCIPLINARY
COURSES

This section presents the argument for supporting learning
in multi-disciplinary courses in a higher education setting.
First, the use of LLMs in course assessments involving
multiple-choice questions from cross-disciplinary courses is
investigated. Thereafter, the role of LLMs for supporting
critical thinking and creativity through open-ended questions is
analyzed.

A. Role of ChatGPT in Multi-Disciplinary Courses

The injection of ChatGPT and other language models into
academia is poised to revolutionize the way that higher
education operates - especially in multi-disciplinary courses

where very disparate knowledge bases align. With the rise of
language processing techniques, the need for reshaping
scientific practices has increased. It has also generated a
demand for investigating the diverse effects of such cutting-
edge tools in the education and learning milieu across different
fields.

On the one hand, it has been argued that the potential of
ChatGPT may initiate changes to the higher education teaching
and learning processes through the provision of scaffolding,
automated grading, inter-disciplinarily, and personalized
learning [10, 32]. Yet on the other hand, these technologies are
not without challenge as they raise questions of academic
integrity, plagiarism, and possible detrimental effects on
critical thinking [20, 33].
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B. Multi-Disciplinary Engagement and Critical Thinking with
ChatGPT

Through the inclusion of ChatGPT in the higher education
Multi-Disciplinary  Courses, interdisciplinary has been
encouraged by bridging the gaps in interdisciplinary and
linking across fields [34, 35, and 36]. ChatGPT could be
serving as a glue between the two fields by generating
appropriate content on the domains/topics. For instance,
ChatGPT could assist students of technology taking up
business studies by providing case studies for the integration of
technology and economics that can lead to interdisciplinary
discussions and develop their analytical thinking. ChatGPT
drives cross-disciplinary collaboration by providing the context
and perspectives from diverse expertise backgrounds, which is
beneficial to students with different backgrounds and
knowledge. This could help students identify relationships
between different facts, which leads to a more unified
perception of complex issues, and contribute to creating a
learning environment where the students, at all levels, feel that
they are provided with the necessary elements to participate
[38].

As a result, it contributes to a more integrated learning
experience, in which students can apply the theoretical know-
how of one subject to solving problems in another. The authors
in [36] argue that the performance of ChatGPT in collaborative
interdisciplinary learning is related to both the taught content
and the students' prior knowledge they possess.

Another work [39] has shown that by adopting ChatGPT,
students could use Al tools for more engagement and learning
gains, including generating text, summarizing, translation, etc.
By automating many repetitive tasks, ChatGPT allows learners
to focus more on achieving a profound understanding of
subjects and performing explorative research. Moreover, the
ability for the model to provide personalized feedback and
content recommendations can significantly enhance the
learning experience [40]. Furthermore, ChatGPT offers
individualized learning support across multiple disciplines [41,
42]. It can adapt its style to match different learning styles and
provide tailored explanations [43], which can be used to unlock
complex STEM, arts, and humanities concepts for a wide
potential range of students. These are particularly useful in
interdisciplinary courses where students are exposed to
material that is not a core part of their studies.

C. Capacity of ChatGPT in Inter-Disciplinary Course
Learning and Assessments

A study of the impact of ChatGPT on undergraduate-level
multi-disciplinary course assignments and exam questions is

TABLE II.
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now presented using a series of randomly selected open and
multiple-choice questions (MCQ). ChatGPT responses for the
examination and homework questions are recorded for
undergraduate interdisciplinary courses involving more than
one academic program. For instance, the Statistics for Business
course involved the sciences and business programs, whilst the
Mathematics for Engineering course involved the sciences and
engineering programs. Instructors’ responses to the accuracy of
the generated results are provided for evaluation purposes.

All experiments and trials conducted in this paper were
based on the ChatGPT-40 model architecture, which was the
latest and most advanced version available for subscribers at
the time of preparing this study. The experiments were divided
into three main parts. The first part involved a multiple-choice
test with 35 questions. The second part included 15 open-ended
questions that had clear, expected answers. The third and final
part involved 3 long open-ended questions designed to measure
deeper skills such as: overall understanding, organization and
logic, analytical depth, language and style, referencing and
sources, memorization and matching, and creativity.

To ensure accuracy and fairness in evaluating these
answers, the well-known Delphi method was used. Each
answer was reviewed by five different evaluators over two
rounds. In the first round, each evaluator gave a score from 1 to
5 for each criterion without seeing the others' scores. Then, the
average score for each criterion was calculated and shared with
all evaluators. In the second round, reviewers re-evaluated the
answers after viewing the averages. The final result was based
on the second round, using the average score for each criterion
in every question.

Table 1l demonstrates the responses produced for a sample
of fifteen open-type assignments that were randomly selected
in addition to exam questions relating to multi-disciplinary
courses, as well as the correct responses for those questions.
The open questions considered related to six courses that
include: Engineering Economy, Statistical Methods for
Engineers, Statistics for Business, Management Information
Systems, Introduction to Computing for Business, and Logic
Circuits Design. Each course involved randomly selected
questions, selected between beginner and intermediate-level
guestions.

In Table Il, it was found that the overall ChatGPT-40
accuracy for the given trials was 93.3% (e.g., 14 out of 15),
implying that only 6.7% of the data-test questions were
incorrectly answered. The only incorrect answer was related to
the Statistics Methods for Engineers course.

USE CASES OF CHATGPT IN OPEN EXAM QUESTIONS

No. Question/ Assignment Description

Academic Course

Comment on Result
(compared with the
instructor’s answer)

ChatGPT Response

A manufacturing company assembles up to 30 vehicles
per month in its main facility. Consider a drop in
production to 25 units per month due to a worldwide

The breakeven point is 14 units per | Production level=20,

1 economic slowdown in construction. Additionally, we Engineering month. . . Breakpoint level=14
have: Economy The company. is operating above the CORRECT
A fixed cost, FC = $550K per month breakeven point [ ]
A variable cost per unit, v = $35K
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Revenue per unitr =$ 75K
Compare the breakeven point with a reduction in
production level to 20 units per month?

For the above question, what is the current profit level - $250000 profit/month
2 per month for the facility? Profit=$250,000 [CORRECT]
“The height of similar company spare parts is
approximated by a normal distribution model with a P(P)§Z> 39% :_IZ(Z 31%7:}
3| ai (‘)’ftipﬁr:ﬁ 2 standard deviation of 0.02 em. P(X>4.98) =1-P(X<4.98) =0.8413 0.8413
What is the probability that the height of a part is more [CORRECT]
than 4.98 cm if this part was chosen at random?
P(4.96 < X<5.04)=P(-2<
For question 3, find the probability that the height of _ Z < 2) = 9772 - 0228 =
4 this part is between 4.96 and 5.04 cm? P(4.96<X<5.04) = 0.9544 0.9544 = 95.44%
[CORRECT]
A shipment of cars contains 20 cars: 6 sedan cars and -
5 14 pickup cars. Five cars are chosen randomly without ;I'ri;e slzerlzgfebdmitsy ;;Eztr(f;?;:tﬁli soe %alr;; a(r)s; P(X=4) = 0.013544
replacement. What is the probability that exactly 4 1.35% ' [CORRECT]
sedan cars are chosen? ) )
Let’s assume that the medal distribution from a L
competition is as in the table below. Given that the | Statistical
winner was from Team A, find the probability that the | Methods for
winner won the gold medal. Engineers
Team Gold Silver Bronze If the winner were from Team A, the | P(Gold Medal | from A) =
6 probability that the winner won gold is | 40.20%
A 39 % 33 approximately 0.402 or 40.2%. [CORRECT]
B 32 28 28
C 28 16 15
D 16 25 17
The reservation kiosks for a high-speed train service
are occupied 25% of the time. Assume that the events
that the kiosks are occupied on successive reservations The probability that for at most 3 calls | 77.58%
7 are independent. Assume that 10 reservations are made the lines are occupied is approximately
for the service. 90.43%. [INCORRECT]
What is the probability that for at most three
reservations, the kiosks are occupied?
“A normally distributed random variable has a mean - .
8 of 245 and a standard deviation of 21. For a sample ;Z‘Erep;ﬁgsblzlfly ::a;pﬁijim‘l?ymoeg%s 86.86%
size of 35, find the probability that the sample mean is or 87.09% ' [CORRECT]
more than 241. ) )
The number of updates for the events website follows Statistics for The probability of at least two updates 2 65%
9 a discrete distribution with a mean of 0.25 per day. Business 1 per day is approximately 0.0265 or [éORRECT]
What is the probability of at least two updates per day? 2.65%.
Given 149 randomly selected adults, 32 were found to ?;.s(guzzsegtgzsg& confidence that the | 0.149 < p < 0.281
10 have an illness. Produce a 95% confidence interval for . ) '
the proportion of all adults who have beenill. Fru_e proportion of adults who have been | [CORRECT]
ill is between 14.89% and 28.07%.
E-Business  (Electronic  Business):
Definition: E-business refers to the use
of the internet and digital technologies to
carry out all aspects of a business. It
encompasses not only buying and selling | E-Business includes buying
but also servicing customers, | and selling goods, providing
What is the difference between e-commerce and e- | Management collabor_ating with business partners, and se_rvices. and_ collaborating
1 business? Information f:onductmg internal processes such z_ats with other busmesses_,.
Systems inventory management, supply chain | E-Commerce includes
operations, and human resources. selling and buying goods
E-Commerce (Electronic Commerce): | and is a subset of e-business.
Definition: E-commerce specifically | [CORRECT]
refers to the buying and selling of goods
and services over the internet. It focuses
on transactions and the exchange of value
through online platforms.
12 A private company wants to set up a university. The private company should adopt a | Organizational  Structure:

Analyze this case and answer the following:

functional organizational structure for

professional bureaucracy.
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a)  Which organizational structure should they adopt
to set up the university?

b)  What is the primary goal of the organizational
structure?

¢)  Who should be the knowledge workers?

setting up the university. This structure is
typically used in academic institutions
because it allows for specialized
departments to focus on their areas of
expertise. Each department would be led
by an expert in that function, and this
ensures clear accountability and smooth
operations across various divisions.

The primary goal of the organizational
structure is to facilitate efficient and
effective management of university
operations while ensuring high-quality
education, research, and student services.
The knowledge workers in the
university would primarily include:
Faculty Members: Professors, lecturers,
researchers, and academic staff who are
responsible for teaching, conducting
research, and generating new knowledge
in their respective fields.

Administrative Staff: University
administrators  who  manage the
operations of the institution, including
admissions,  student  services, and
financial management.

Researchers: Individuals engaged in
academic and  scientific  research,
contributing to the creation and
dissemination of new knowledge.

IT and Educational Technology Staff:
Personnel responsible for managing the
university's technological infrastructure,
including learning management systems,
databases, and digital learning platforms.

Goal: quality &
effectiveness
Knowledge
instructors, middle
managers, IT specialists,
data analysts.

[CORRECT]

workers:

What are the most common types of application
software that are used in Business? Explain at least

Introduction to

. Enterprise Resource Planning.

ERP
CRM
PMS
Business
Management Software.

Process

13 tWo. Computing for | e Customer Relationship |, Word Processor
Business Management.
. Spreadsheet
. Database
. RMS
[CORRECT]
. - TP . SOP: (A'BC) + (AB'C) +
14 Write the SOP representation for a three-input OR gate llsce)zgil;n Circuits \S{(Ziigirgs\s(lin ASITEIIIECS directly to: (ABC")
[CORRECT]
Write simplified equation for the given truth table.
What gate does it represent?
[AIB|C|X]
I0|0||0|1|||_| After  simplification, ~ the  resulting .
l0[o[[0] Boolean expression is: 3_ |np_uF XNOR: Cannot be
15 o[1/0[0| X =A6BBHC simplified.
O[L[111] This is the three-input XOR (Exclusive | [CORRECT]
110[0[0] OR) gate.
[1/0[L[1]
[1/L{0]1]
[1[1]1[0]
Table 111 shows the correctness performance for ChatGPT  Systems, Software Process and Modeling, Computer

using thirty-five randomly selected MCQ questions for various
interdisciplinary specialization courses. MCQ questions were
selected using courses from Table Il (Statistics Methods for

Engineers, Statistics for Business, Management Information
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Applications, Introduction to Computing for Business) as well
as additional interdisciplinary courses that include Information
Systems Infrastructure and Innovation and New Technologies.
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TABLE IIl.  USe CASES OF CHATGPT IN MULTIPLE-CHOICE QUESTIONS (MCQ)
No. Question Specialization ChatGPT Comment
Course Response
Net Cash Flow can be determined by:
a) Cash inflows — Cash outflows A
1 b) Present worth — Annual worth A
c¢) Cash inflow x interest rate [CORRECT]
d) Cash outflow x interest rate
“Obtaining the equivalent worth of future cash-flows back to some point in time refers to a process
called”:
2 a) The Present Worth Method A A
b) The future worth method [CORRECT]
¢) The annual worth method
d) Capital recovery method Engineering
Which of the following statements are true? Economy
a) Variable costs change with the level of activity;
3 b) More activity — greater variable costs; D D
¢) Variable costs are impacted by efficiency of operation, improved designs, quality, safety, and [CORRECT]
higher sales volume.
d) All above
Which of the following costs is not a fixed cost example:
a) Costs of buildings; B
4 b) Material; B
c) Fixed overhead; [CORRECT]
d) Equipment capital recovery
Express the null hypothesis and the alternative hypothesis in symbolic form for the following:
The mean pulse rate of male marathon runners is less than 70 beats per minute. o pn<70170 H
5 HO: <70 H1: p 70 : Hg;*o_ma“dm - p>0H
HO: p=70 H1: n 70 ® [CORRECT]
HO: pn=70 H1: p> 70
When conducting a Z test for equality of means, HO: p1 = p2 versus H1: pl # p2, the test value
6 was found to be -2.45. The p-value for this test would be: 0.0142 0.0142
a) 0.0071 b) 0.0142 ' ' [CORRECT]
c) 0.0081 d)0.0814
If a vehicle breaks down on average, two times every month. What is the probability that it will
7 break down three times in a period of a month? Statistical 18% 18%
a) 18% b) 32% Methods  for [CORRECT]
c) 67% d) 85% Engineers
Given that there is an 80% chance that all startups in the IT industry report a profit in their first
year. If a sample of ten new IT business startups is selected, it follows a discrete probability
distribution. Which discrete probability distribution would be implemented for the above situation? . .
8 | a) Normal Distribution Binomial B
b) Binomial Distribution Distribution [CORRECT]
¢) Poisson’s Distribution
d) Geometric Distribution
A used parts store has ten batteries, three of which are defective. Given that two are selected at 6.6%
9 random without replacement. Determine the probability that both are defective. 6.6% ['C ORRECT]
a) 6.6% b) 25% c) 32% d) 41%
In class, 30% of students study Physics, 45% study Chemistry, and 15% study both Physics and
Chemistry. If a student is randomly selected, what is the probability that the student studies Physics 13
10 given that the student studies Chemistry? 1/3
a)1/5 b) 3/5 [CORRECT]
c) 2/5 d) 1/3
Identify the standard deviation of a Uniform probability distribution over the range 3 <X <9. 2
11 |alb)2 2 [CORRECT]
c)3d)9 -
- - - Statistics ~ for
Identify the sample variance for the following sample: -
Business 1 77.42
12 —8,-8,-3,13,4,-8,10,8 77.42 [CORRECT]
a) 67.24 b) 77.42 ¢) 91.54 d) 97.57
While employees are lined up for a company group photo, a satisfaction survey is given to every
10th employee. This type of sampling is called __?
13 A. Simple random sampling. D D
b. Stratified random sampling. [CORRECT]
¢) Cluster random sampling.
d) Systematic random sampling.
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“Which of the following rules states that you should take the action that produces the least harm.
a) The Golden rule c
14 b)  The utilitarian principle C [CORRECT]
¢) Therisk aversion principle
d) Kant’s categorical imperative” Management
“Which of the following integrates business processes in manufacturing and production, finance | Information
and accounting, sales and marketing, and human resources into a single software system?” Systems
15 a) KMS c
b) CRM C
¢) ERP [CORRECT]
d) SCM
Which of the following models displays the organization of a system’s components?
16 g\ gtruct_ural A structural | A
- Behavioral model [CORRECT]
C. Interaction
D. Context Software
What should we consider drawing if we want to look at the behavior across many use cases or many | Process &
threads? Modelling
17 |A.  aSequence diagram B. an Activity | B
B. an Activity diagram diagram [CORRECT]
C. a State Machine diagram
D. aPackage diagram
Which are not application software?
A.  Word Processing software
18 B. Desktop publishing D. Windows 11 [DCORRECT]
C. Spreadsheet program
D. Windows 10
Which of the following application programs is used for writing business letters, memos, business
plans, and contracts?
A. Spreadsheet software C. . Word C
19 B. Database programs Processing [CORRECT]
C. Word Processing software programs
D. Desktop publishing
A list of numbers preceded by numbers, which indicate the sequence or rank of items, is the?
A. Bulleted list
20 B. Numbered list Computer B.  Numbered | B
C.  Unordered list Applications 1 | list [CORRECT]
D. Extranets
In Excel, adding a group of values and dividing the result by the number of values in the group is
called:
A Summation B
21 B. Average B. AVERAGE [CORRECT]
C. Standard Deviation
D. Median
What refers to a defined set of formatting characteristics that include font size, font color, cell
borders, font, and cell shade.
A Data bar D
2 g Fonts D. Cell styles | 1-orRECT]
C. Conditional formatting
D. Cell styles
The default view of a new project in Microsoft Project is called:
» A. Gantt view A Ganttvi A
B. Resource graph . Gantt view
C. Network vgieve [CORRECT]
D.  Workbook view
What is the primary purpose of Microsoft Excel? C. To create a
A.  To write essays Introduction to | budget, average |
24 B. Toshow aslide presentation Computing for | grades, and 10 | o ppecy)
C. Tocreate a budget, average grades, and to control inventory. Business control
D. To keep students updated on the latest Microsoft Office product inventory.
In Microsoft Word, what does the "Word Wrap' feature do? B.
A.  Allows you to type over text Automatically B
25 B. Automatically moves text to the next line when necessary moves text to [CORRECT]
C. Allows you to view the horizontal lines the next line
D. Controls printing when necessary
26 Which of the following represents a Sum of Products (SOP) expression? Logic Circuit | W *X)+(Y* | B
799|Page

www.ijacsa.thesai.org




(IJACSA) International Journal of Advanced Computer Science and Applications,
Vol. 16, No. 11, 2025

a)(W+X)*(Y+2) Design Z) [CORRECT]
b) (W * X) + (Y * Z)
W+X)+(Y+2)
d) None of above
27 A circuit that converts n-bit inputs into 2" outputs is called a ............. C. Decoder C
A. Multiplexer ~ B.Encoder  C. Decoder  D. Demultiplexer [CORRECT]
28 The Boolean expression (X +y) (X + z) is equal to X +yz D
A. Xyz B.x(y+2) C.(x+2)y D.x+yz [CORRECT]
According to DeMorgan’s theorems, which of the following equalities is correct?
A AB=4+AsB
~ B ~ A = xA B C
29 |8 A+B+C=(A+C)A+B) c [CORRECT]
c A+B+C=ABC
D. All of the above
1. Convert the Decimal number 26 to its equivalent Binary Coded Decimal (BCD). c
30 A. 11010 B. 01010 C
C. 00100110 D. Other [CORRECT]
Key software trends are concerned with:
(a) Open source support software, programming with procedural languages. c
31 (b) Open source support software, programming with assembly languages. C
. - - . [CORRECT]
(c) Open source support software, programming with object-oriented languages.
(d) Less user-development and product development software.
What is the difference between batch processing and online processing?
(a) Online processing is less expensive to operate than batch processing.
32 (b) Online processing is more expensive to operate than batch processing. Information D D
(c) The master file of online processing is updated within a fraction of a second, and batch Systems [CORRECT]
processing day. Infrastructure
(d) Both (b&c).
A company identifies 9 occurrences in the last 12 years where a laptop has been lost. If the Loss of
information on a laptop averages $180,000, calculate the Annual Expected Losses (AEL).
(a) $135,000 A
3| (b) $250,000 $135,000 [CORRECT]
(c) $270,000
(d) $90,000
What does premise mean in social networking? Something
a. It means the structure of a network. becomes more B
34 b. Something becomes more powerful the more people use it. powerful the
[CORRECT]
¢. Cannot be used among people. Innovation & | more people use
d. None of the above is correct. New it.
A5G smartphone is an example of: Technologies
(a) a process innovation a product B
35 (b) a p_roduc_t innovation innovation [CORRECT]
(c) an invention
(d) a business model innovation

Each course includes many beginner and intermediate-level
MCQ questions. Overall, it was demonstrated that ChatGPT
obtained a 100% accuracy for the dataset used for MCQ
questions sampled using beginner and intermediate level
questions. Moreover, from the results shown, it could not be
concluded whether ChatGPT-40 performs better or worse for a
particular course or level from those studied here, except that
in this study, it had clearly outperformed the ChatGPT-3.5
architecture studied and reported in [11] if it were assumed that
ChatGPT performs equally well for various courses.

Fig. 2, 3 and 4 as well as Tables 1V, V, and VI show some
weaknesses in Chat-GPT 4o for open-ended text questions,
particularly in the depth of analysis. This might be because

LLM tools (like ChatGPT) heavily rely on how the prompt is
written. This makes it hard to obtain consistent answers if
different people write the same question in different ways.
Additionally, the tool did not provide clear sources for the
information it gave possibly because it was trained on a huge
mix of sources. Next, in terms of creativity, the LLM received
an average score. This may also be related to how the prompt
was phrased and to how much creativity was built into the
model during training. On the other hand, the tool performed
very well in memorization, organization, logic, and general
understanding of the questions. Moreover, it performed well in
language and formatting, except for one math question, where
the formatting was not very clear.
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Delphi Evaluation of ChatGPT Responses (Round 1 vs Round 2) Comparison of Delphi Averages (ChatGPT Evaluation)
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Fig. 2. Five evaluations for the sample question 1 based on the review criterion applied over two rounds of the Delphi.
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Fig. 3. Five evaluations for the sample question 2 based on the review criterion applied over two rounds of the Delphi.
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Fig. 4. Five evaluations for the sample question 3 based on the review criterion applied over two rounds of the Delphi.
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TABLE IV.  FIVE EVALUATIONS FOR THE SAMPLE QUESTION 1 BASED ON THE REVIEW CRITERION APPLIED OVER TWO ROUNDS
First Question: What is the difference between e-commerce and e-business?
Q Ggr?gll’;)i;g Reviewer Un(i?‘gte;r?cljing Orga&z;tcion & ADniﬁ;rs]{s Laggyt:sge Att;iobuurtcigg & Memorization Creativity
nswers
First Round
1 ChatGPT R1 5 5 35 5 NA 5 4
1 ChatGPT R2 5 5 4 5 NA 5 35
1 ChatGPT R3 5 5 3 5 NA 5 3
1 ChatGPT R4 5 5 4 5 NA 5 4
1 ChatGPT R5 5 4 4 5 NA 5 2
Delphi Average 5 4.8 3.7 5 NA 5 3.3
Second Round

1 ChatGPT R1 5 5 4 5 NA 5 4
1 ChatGPT R2 5 5 4 5 NA 5 4
1 ChatGPT R3 5 5 4 5 NA 5 3
1 ChatGPT R4 5 5 4 5 NA 5 4
1 ChatGPT R5 5 5 4 5 NA 5 3
Delphi Average 5 5 4 5 NA 5 3.6

TABLEV.  FIVE EVALUATIONS FOR THE SAMPLE QUESTION 2 BASED ON THE REVIEW CRITERION APPLIED OVER TWO ROUNDS

Second Question: A private company wants to set up a university. Analyze this case and answer the following: a) Which organizational structure should
they adopt to set up the university? b) What is the primary goal of the organizational structure? c) Who should be the knowledge workers?

Tool for - I
Q Generating Reviewer ks . Orgamza_tmn . Depth{ Language Attribution & Memorization Creativity

A Understanding Logic Analysis Style Sources

nswers
First Round
1 ChatGPT R1 5 5 3 5 NA 5 5
1 ChatGPT R2 5 5 3 5 NA 5 4
1 ChatGPT R3 5 5 3 5 NA 5 4
1 ChatGPT R4 5 5 3 5 NA 5 4
1 ChatGPT R5 5 5 3 5 NA 5 4
Delphi Average 5 5 3 5 NA 5 4.2
Second Round
1 ChatGPT R1 5 5 3 5 NA 5 5
1 ChatGPT R2 5 5 3 5 NA 5 4
1 ChatGPT R3 5 5 3 5 NA 5 4
1 ChatGPT R4 5 5 3 5 NA 5 4
1 ChatGPT R5 5 5 3 5 NA 5 4
Delphi Average 5 5 3 5 NA 5 4.2
TABLE VI.  FIVE EVALUATIONS FOR THE SAMPLE QUESTION 3 BASED ON THE REVIEW CRITERION APPLIED OVER TWO ROUNDS
Third Question: Write a simplified equation for the given truth table. What gate does it represent? | A|B | C | X | |----|----|----|---- 0/0]0J1] |0[0|1]0] |Oj1|0]0
P q g g P
Of1[1]1] [1/0j0[0] [1[01]1] [1]1]0[1] [1]1]1]0]

Tool for - I
Q Generating Reviewer General . Organ|za_t|on & Depth_/ Language Attribution & Memorization Creativity

A Understanding Logic Analysis Style Sources

nswers
First Round
1 ChatGPT R1 5 5 5 3 NA 5 4
1 ChatGPT R2 5 5 5 4 NA 5 4
802|Page

www.ijacsa.thesai.org




(IJACSA) International Journal of Advanced Computer Science and Applications,

Vol. 16, No. 11, 2025

1 ChatGPT R3 5 5 5 2 NA 5 3
1 ChatGPT R4 5 5 5 2 NA 5 2
1 ChatGPT R5 5 5 5 2 NA 5 2
Delphi Average 5 5 5 2.6 NA 5 3
Second Round
1 | ChatGPT R1 5 5 5 3 NA 5 4
1 | ChatGPT R2 5 5 5 3 NA 5 3
1 | ChatGPT R3 5 5 5 3 NA 5 3
1 | ChatGPT R4 5 5 5 3 NA 5 3
1 ChatGPT RS 5 5 5 3 NA 5 3
Delphi Average 5 5 5 3 NA 5 3.2

V. IMPACT OF Al IN ENHANCING CREATIVITY

Large Language Models (LLMs) like ChatGPT are
increasingly transforming creative disciplines in educational
settings. There are unique challenges and opportunities
presented by integrating Al tools into creative processes, by
offering students tools to ideate, visualize, and develop creative
projects across fields. With their ability to synchronize and
generate complex responses, LLMs provide a dynamic source
of inspiration and feedback for university students. Research
has shown that when these models are used cautiously, they
can serve as very powerful collaborators that can help students
come up with innovative ideas and explore innovative
solutions in ways that are more engaged than with traditional
methods [44, 45].

For example, in design disciplines, LLMs can help students
research trends, generate content, and offer diverse
perspectives [46]. It can thereby help expand their creative
possibilities. Research results have illustrated that ChatGPT
has significantly improved three thinking skills in university
students. In particular, critical thinking increased by 38%,
reflective thinking by 61%, and creative thinking by 61%.
Accordingly, we suggest the use of ChatGPT for didactic help
in in-class exercises [47]. Another research study presented a
generative Al tool for computer programming with natural
language interfaces as a resource for learning and
understanding, in order for learners to be encouraged to reflect
and to explore other available solutions [48].

In the context of a creative writing class, LLMs can assist
in directing plot ideas or suggesting characters that can trigger
the students’ imagination and overcome writer's block [49].
While in business classes, LLMs can be utilized to assist
students 1) in developing marketing strategies, 2) in writing
professional emails and presentations, 3) in writing financial
reports and analyses [50]. Additionally, ChatGPT was utilized
in computer science classes to assist students with
programming assignments, such as explaining complicated
programming ideas, debugging code, and providing
algorithmic clues [51].

The creative process becomes more exploratory and
prospective as students are able to explore beyond their initial
concepts. Based on the detailed study on the utilization of
generative Al in education, it is found that the application of
generative Al will transform the education sector. It will

provide an interesting and stimulating learning experience for
students to facilitate learning and performance in academics
[52].

Research also demonstrated that the advent of generative
Al technology offers innovative ways to enhance creativity,
ideation, and collaboration among students [53]. Generative Al
tools have the power to impact how we learn by teaching
creativity and critical thinking, skills that will be relevant in the
21st century. Also, the use of Al can assure the versatility and
durability of educational solutions in different settings [54].
Due to their flexibility, LLMs can serve as tools to foster
creative thinking and, at the same time, encourage university
students to become active participants in the learning process.
LLMs also play a unique role in enhancing creativity in that
they can adapt their responses based on specific creative needs,
be it visual, written, or in interactive forms. This adaptation
enables students to try out different tones, genres, or cultural
references, potentially creating an atmosphere where they can
push the envelope of provocative art. The possibility of
students to interactively co-create with an Al model opens up
new possibilities to innovate in the creative domain, thereby
only underscoring the mediating role of LLMs as co-creators
and/or collaborators rather than just being a tool [55].

However, integrating LLMs into creative disciplines can
also pose particular challenges for students and educators. One
major concern is the risk of over-dependence on Al-generated
material that can decrease originality and lead students to
accept the answers and suggestions of the Al model without
really being involved in the creative process [56 and 57]. This
poses an ethical issue for educators regarding who is the author
and who owns the work, and this becomes even more critical in
fields where originality carries weight. Evidence indicates that
teachers need to create systematic guidelines and models to
facilitate the use of Al for promoting the development of
students’ creativity, not impeding it [58, 59]. By defining clear
standards of Al collaboration, educators can guide students to
maintain a healthy balance, where Al can serve not just as an
extension of creativity but also as a source of encouraging
independent critical thinking.

Overall, LLMs have a significant impact on creative
discipline for students and faculty. Although LLMs provide
ample room for broader exploration and creativity in different
domains, it remains necessary to make a change in the way
educators influence the development of creative skills, striking
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a balance between guidance by Al and student-led discoveries
[60]. Teachers also need to acknowledge the necessity to
develop curricula and frameworks that integrate LLMs as well
as e-learning [61] and interactive learning [62] in a way that
also deals with the ethical consequences related to Al
technologies in the creative process. Through critical reflection
on the generalizability of these models, educators can ensure
that Al tools such as ChatGPT can serve to augment rather than
replace student creativity, suggesting that while the integration
of LLMs is overall a step forward as an educational tool, it also
poses a challenge that will require a measured response in
order to be used to truly foster creativity and innovation in
education.

VI. DISCuUSsSION

Recent studies have investigated the potential benefits and
limitations of LLMs in higher education courses. A review of
the literature has shown the gap in the analysis of LLMSs'
abilities with respect to interdisciplinary courses that involve
courses from multiple specialization areas. This study has
quantitatively evaluated the potential use of ChatGPT in
facilitating learning for multi-disciplinary courses using
various assessment types. In particular, a total of 50
experimental trials were performed using ChatGPT-40. The
results had revealed the significant potential of ChatGPT in
enhancing interdisciplinary education.

Significantly, ChatGPT has demonstrated excellent
performance in handling open-ended as well as multiple-choice
questions (MCQ) across diverse academic disciplines, yielding
93% and 100% accuracy rates for open-ended and MCQ
questions, respectively. Such results have demonstrated
ChatGPT’s potential as a valuable tool for fostering
interdisciplinary learning by bridging knowledge gaps and
promoting integration of ideas from different domains in which
students encounter topics as part of courses that are outside
their primary focus. Results presented here for ChatGPT-40
mark a notable improvement compared to the results from a
related study [11] in which ChatGPT-3.5 was tested for
technology and engineering courses only - 93% accuracy was
obtained using ChatGPT-4o0 for multidisciplinary courses, as
compared to 64.3% accuracy for technology only courses. Its
success in addressing open-ended questions highlights its role
in stimulating critical thinking and creative problem-solving,
while its accuracy in multiple-choice assessments highlights its
potential as a reliable resource for personalized learning of
foundational concepts.

VII. CONCLUSION

From the findings of this paper, it was found that LLMs
could be wused to enable students to improve their
understanding and develop unique solutions to complex
problems. However, such advancements also present
challenges, particularly in the areas of academic integrity and
over-reliance on Al tools. Concerns such as over-reliance on
Al tools and issues of academic integrity call for the
development of clear guidelines and policies to ensure ethical
and responsible use of Al in educational settings that
emphasize fairness, inclusivity, and transparency, which is
critical for building a robust foundation for broader adoption.

Vol. 16, No. 11, 2025

Moreover, it is essential that course instructors provide a
balance between leveraging Al for enhanced learning outcomes
and ensuring that students retain the ability to critically engage
with the material independently. Therefore, there is a need to
develop Al-supported assessment frameworks tailored to
interdisciplinary education, ensuring they effectively measure
and reflect the depth of student learning. By addressing such
challenges, the potential of LLMSs to enhance education can be
better harnessed, fostering a more innovative and inclusive
learning environment.

While this study focuses on empirical analyses of ChatGPT
LLM in interdisciplinary higher educational courses, a number
of implications can be highlighted following the results
obtained:

o the evolution and reliable use of ChatGPT in higher
education courses has improved and continues to
improve with newer editions of the LLM, as evident in
the results for ChatGPT-3.5 (64%) with technology
courses, compared to the results for ChatGPT-40 across
different assessment types for multidisciplinary courses
(93% and 100%)).

o Higher education policymakers, course developers and
assessment designers should consider how LLMs can
be used to stimulate creativity and innovation in non-
assessed activities, whilst ensuring that learning
outcomes are not compromised as in the case where
LLMs, when not properly regulated, can be used for Al-
generated assessment submissions. Such cases may
result with incorrect and invalid student learning
outcomes. This confirms a key finding from the related
work in [11].

Finally, a promising direction for future work could
investigate the role of LLMs in creativity-driven disciplines
like arts, design, and entrepreneurship to better understand how
it can drive innovation while preserving the authenticity of
creative assessment processes. Moreover, we plan to explore
deeper levels of analysis by measuring different types of
thinking—such as critical thinking, reflective thinking, and
creative thinking—and identifying what Al tools can support,
what they cannot replace, and where they might even have a
negative effect.

This exploration will be guided by Bloom’s main
classification domains, including the cognitive domain
(covering skills like remembering, understanding, applying,
analyzing, evaluating, and creating), the psychomotor domain
(which involves developing practical and physical skills), and
the affective domain (which focuses on emotional engagement,
values, and ethical behavior). Through this, we aim to better
understand the boundaries of Al in supporting human thought
and learning.
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