Journal of Engineering Education Transformations, Volume No 38, January 2025, Special Issue 2, eISSN 2394-1707

Enhancing Level of Pedagogy for Engineering
Students Through Generative Al

'Parvez Belim, *Nirav Bhatt, >Amit Lathigara, “Homera Durani
12345chool of Engineering, RK University, Gujarat, India
'parvez.belim@rku.ac.in
Znirav.bhatt@rku.ac.in
amit.lathigara@rku.ac.in
*homera.durani@rku.ac.in

Abstract— The rapid advancement of generative Al
technologies has opened new avenues for enhancing pedagogy in
Engineering education. This paper explores the integration of
generative Al into the teaching and learning processes, focusing on
its potential to transform traditional pedagogical methods. By
leveraging Al-driven tools, educators can create personalized
learning experiences, automate routine tasks, and provide
students with immediate feedback. The study investigates the
impact of generative Al on student engagement, comprehension,
and skill acquisition in core Engineering subjects. Through a series
of case studies and empirical analysis, the research demonstrates
how Al can be utilized to generate customized learning materials,
facilitate interactive coding environments, and support
collaborative learning at RK University. The findings suggest that
incorporating generative Al into the curriculum not only enhances
educational outcomes but also better prepares students for the
evolving demands of the tech industry. This paper concludes with
recommendations for educators on effectively implementing
generative Al in Engineering programs and discusses the ethical
considerations and challenges associated with its use in academic
settings.
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I. INTRODUCTION

he landscape of education is rapidly evolving, driven by
advancements in technology that are reshaping how knowledge
is delivered and acquired. In the realm of Engineering
education, the traditional pedagogical approaches are being
challenged to adapt to the increasing complexity of the field and
the diverse learning needs of students. Generative Al, a subset
of artificial intelligence that involves creating content,
solutions, and tools autonomously, has emerged as a promising
solution to enhance educational practices. This research paper
explores the potential of generative Al to revolutionize the
pedagogy for Engineering students by providing innovative
teaching tools, personalized learning experiences, and fostering
deeper student engagement.

As Engineering programs aim to equip students with both
theoretical knowledge and practical skills, the integration of Al-
driven technologies presents an opportunity to bridge the gap
between conventional teaching methods and the demands of a
rapidly changing industry. According to Lathigara et al. (2021),
activity-based programming learning fosters critical thinking
and problem-solving skills by involving students in hands-on,
interactive activities the purpose of this research is to examine
how generative Al can be effectively incorporated into
Engineering curricula to enhance educational outcomes,
improve student engagement, and better prepare graduates for
the challenges of the tech sector.

I1. BACKGROUDN AND MOTIVATION

The traditional model of education in Engineering has
largely relied on lectures, textbooks, and hands-on laboratory
sessions. While these methods have proven effective over the
years, they often fall short in addressing the individualized
learning needs of students and adapting to the fast-paced
advancements in the field. The static nature of textbooks and
the limited capacity of instructors to provide personalized
feedback can hinder students' ability to fully grasp complex
concepts and apply them in practical scenarios. Generative Al
has the potential to address these limitations by offering
dynamic, interactive, and personalized learning experiences.

A. What is Generative Al?

Generative artificial intelligence (generative Al) is a type of
artificial intelligence that can generate distinctive ideas,
content, including narratives, conversations, pictures, videos,
and audio. Artificial intelligence (Al) technologies strive to
mimic human cognition in non-traditional computer activities
such as picture recognition, natural language processing (NLP),
and interpretation. Generative Al is the upcoming advancement
in artificial intelligence. It may be educated to learn any
complex subject, including biological sciences, chemical art,
and languages for computers, as shown in figure 1. It uses
reusable training data to solve new problems.
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Fig. 1. Generative Al

For example, it can learn the English language and analyze
words to create poetry. A business may employ generative Al
for a variety of activities, such as the creation of chatbots,
production of media, and developing and designing products.

I1l. PROBLEM STATEMENT

The contemporary pedagogical strategies employed in
Engineering education are encountering considerable obstacles
as they endeavor to keep up with the swift advancements
occurring within the field and the increasingly diverse needs of
students. Traditional instructional methodologies, which
predominantly center on static content delivery and uniform
evaluation methods, are becoming insufficient in cultivating a
profound understanding and practical expertise in a discipline
characterized by its technical intricacies and constant evolution.
Such conventional approaches often find it challenging to adapt
to the varying paces of learning, diverse learning styles, and the
escalating demand for a more personalized educational
experience. Consequently, these limitations contribute to
noticeable gaps in student comprehension and engagement,
undermining the overall effectiveness of the educational
process.

Moreover, educators in this landscape face a significant
burden from time-intensive activities such as grading
assignments, developing course materials, and offering
individualized feedback. These responsibilities can detract from
their capacity to interact meaningfully with students and to
innovate within their teaching methodologies. The situation is
further complicated by rising student-to-teacher ratios, which
exacerbate the challenge of delivering personalized instruction
and support. Under these conditions, the core issue becomes
identifying and implementing novel pedagogical strategies
capable of addressing these setbacks, with the aim of improving
both the student learning experience and the teaching
effectiveness of educators.

In this milieu, generative artificial intelligence emerges as a
potentially transformative, though still largely unexplored,
solution to the complexities plaguing Engineering education.
This technology holds the promise of fundamentally

transforming educational practices, particularly within the
domain of computer engineering.

IV. RESARCH OBJECTIVE

The primary objective of this research is to explore the
potential of generative Al to enhance pedagogical practices in
Engineering education. To achieve this overarching goal, the
research is structured around the following specific objectives:

A. Assess the Current State of Pedagogy in Computer
Engineering:

Analyze existing teaching methods, tools, and challenges faced
by educators in Engineering programs. Identify gaps in the
current pedagogical approaches that could be addressed through
the integration of generative Al.

B. Investigate the Application of Generative Al in Education:
Explore how generative Al can be utilized to create
personalized learning experiences, generate customized study
materials, and simulate real-world engineering problems.
Examine the use of Al-driven tools to automate routine tasks
such as grading, content creation, and providing instant
feedback.

C. Evaluate the Impact of Generative Al on Student Learning
Outcomes:

Conduct empirical studies to assess the effectiveness of
generative Al in  improving student engagement,
comprehension, and skill acquisition. Compare educational
outcomes between traditional pedagogical methods and those
enhanced by generative Al tools.

D. Develop Best Practices for Implementing Generative Al in
Engineering Education:

Formulate guidelines for educators on effectively integrating
generative Al into curricula, considering factors such as
curriculum design, resource allocation, and teacher training.
Address potential challenges and barriers to the adoption of
generative Al in educational settings, including technical,
ethical, and institutional

E. Examine the Ethical and Social Implications of Using
Generative Al in Education:

Examine the moral difficulties regarding the application of Al
in higher learning, such as those about algorithmic prejudice,
security of information, and possible effects on the interaction
between students and teachers. Provide methods to guarantee
morally and responsibly applied usage of generative Al in
teaching environments.

F. Propose a Framework for Future Research and
Development:

Identify areas for further research to continue advancing the
integration of generative Al in education. Suggest potential
collaborations between academia, industry, and technology
developers to foster innovation in educational technology.

By addressing these objectives, this research aims to provide a
comprehensive understanding of the role generative Al can play
in transforming engineering education and to offer practical
recommendations for its effective and ethical implementation.
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existing literature.
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V. LITERATURE REVIEW

Table | provides an in-depth overview of various important
studies that are directly relevant to the ongoing research focused
on improving teaching strategies for Engineering students
through the use of generative Al gadgets. This table serves as a
critical resource by presenting a structured summary of each
selected study, with careful attention to detail regarding the
specific themes or areas that were explored within each
investigation. It outlines the primary objectives of the studies,

ensuring that readers understand the context and significance of
the research. In summary above table I, these studies serve as a
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studies.  This

encompasses

foundational basis for comprehensively understanding the
applications, advantages, and limitations of incorporating
generative Al into the educational landscape.
Each entry within Table I is methodically crafted to include
a description of the methodological approach utilized in the
comprehensive
information on the data collection processes, including the
types of data gathered, the instruments used for measurement,
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Fig. 2. Generative Al in Pedagogy

selection.

Additionally, the table specifies the sample sizes involved in
each study, providing context for the reliability and validity of
the findings. Furthermore, it addresses the analytical methods
adopted to interpret the collected data, detailing the statistical
tools and frameworks applied to produce the conclusions drawn
by the researchers.

Moreover, Table | effectively encapsulates the principal
findings of each study, highlighting the key results that emerged
from the analysis and discussing their broader implications for
both educators and students in the field of Engineering
education. These findings offer valuable insights into various
facets of learning, including the effectiveness of generative Al
tools in enhancing educational outcomes, increasing student
engagement, and nurturing innovative problem-solving abilities
among learners.

In addition to summarizing the studies, Table | explicitly
articulates the relevance of these findings to the objectives of
the current research initiative. By drawing clear connections
between earlier research outcomes and the aims of the present
inquiry, the table underscores how previous insights can inform
and support the ongoing exploration of generative Al in
pedagogical contexts. In doing so, it not only highlights the
contributions of each individual study but also enhances the
overall understanding of how generative Al can transform
educational practices in Engineering disciplines.

VI. METHODOLOGY

This research adopts mixed methods as mentioned in figure
2 approach to evaluate the impact of generative Al on
pedagogical practices in Engineering education. In order to give
a thorough examination of how well Al-driven tools may
improve learning outcomes, the study combines both
qualitative and quantitative techniques.

A. Experimental Design:
1) Participants: The study will involve Engineering students
from multiple universities. Random assignments will be made

to place respondents in the experimental group—which will use
generative Al tools—or the control team, which will receive
instruction using conventional techniques.

2) Course Content: Both groups will study the same core
Engineering subjects, but the experimental group will use Al-
generated content, interactive simulations, and Al-driven
coding environments.

3) Duration: The experiment will run for one semester (16
weeks), with pre-test and post-test assessments to measure
learning outcomes.

B. Quantitative Analysis:

1) Assessment Scores: Pre-test and post-test scores will be
collected from both groups to measure improvements in
understanding key concepts. The difference between the pre-
test and post-test scores will be analyzed to determine the
effectiveness of the Al-enhanced pedagogy.

2) Engagement Metrics: Student engagement will be tracked
through platform analytics, including the number of
interactions with Al tools, time spent on learning activities, and
completion rates of assignments.

3) Data Analysis: Statistical methods such as t-tests and
ANOVA will be used to compare the performance of the two

groups. The formula for the t-test is given by:
fl - fz

2 2
S_1+S_2
ng My

e X, and X, are the mean scores of the
experimental and control groups,
respectively.

e s? and s2 are the variances of the two
groups.

e n, and n, are the sample sizes of the two

groups.

t=

where:

C. Qualitative Analysis:

1) Interviews and Focus Groups: To learn more about the
experiences of the educators and students in the experimental
group using the Al technologies, partially structured
discussions and focus groups will be held with them.

2) Thematic Analysis: In order to gain a greater understanding
of the perceived advantages and difficulties of using generative
Al in higher learning, similar themes and patterns in participant
replies will be found through semantic evaluation of the
qualitative data.

D. Data Collection

1) Pre-Test and Post-Test Assessments:

Pre-Test: Administered at the beginning of the semester to
assess the baseline knowledge of students in key Engineering
concepts.
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Post-Test: Administered at the end of the semester to measure
learning gains after the intervention.

2) Platform Analytics: Data on student interactions with the Al
tools, including usage frequency, time spent on different
activities, and engagement levels, will be collected through the
learning management system (LMS) used in the study.

3) Surveys: Surveys will be distributed to both students and
educators to gather quantitative data on their satisfaction,
perceived usefulness, and ease of use of the Al tools.

4) Interviews and Focus Groups: Conducted at the end of the
semester, these sessions will provide qualitative data on the
participants' experiences, challenges faced, and suggestions for
improvement.

E. Statistical Calculations

1) Effect Size Calculation: To find the extent of the disparity
among the regulated and test teams, the effect size will be
computed using Cohen's d. The equation is:

This will help in understanding the practical significance of
the findings.

1) ANOVA (Analysis of Variance): ANOVA was conducted to
contrast the means of multiple groups (if more than two groups
are considered) to see if there are statistically significant
differences in learning outcomes across different teaching
methods.

_ Between — group variability
" Within — group variability

2) Regression Analysis: Regression analysis will be used to
explore the relationship between the use of Al tools and student
performance, controlling variables such as prior knowledge,
study habits, and engagement levels.

This technique attempts to give a comprehensive knowledge
of the influence of generative Al on the educational results of
Engineering students by combining all quantitative and
qualitative data. This will offer insights into how these tools
may be effectively deployed in learning environments.

VII. IMPLEMENTATION OF GENERATIVE Al IN PEDAGOGY

The implementation of generative Al in engineering
education requires a strategic approach that integrates advanced
Al tools into existing teaching practices. This section outlines a
multi-phase plan for implementing generative Al to enhance the
pedagogical experience for engineering learners.

A. Infrastructure Development

1) Al Platform Selection: Choose an Al platform that aligns
with the curriculum's needs, such as OpenAI’s Codex for
coding assistance, GPT-based tools for content creation, or Al-

driven simulators for engineering applications like circuit
design or mechanical analysis.

2) Integration with Learning Management Systems (LMS):
Seamlessly integrate Al tools with the existing LMS to facilitate
easy access for both students and educators. This integration
should support Al-driven content creation, grading, and
analytics to streamline the educational process.

3) Data Security and Privacy: Establish robust information
safety rules to protect sensitive student data, complying with
regulations such as GDPR or FERPA. To protect student
information, put in place safeguards including encoding, secure
login restrictions, and anonymization methods.

B. Curriculum Enhancement

1) Al-Generated Learning Content: Use generative Al to
develop dynamic and personalized learning materials. Al can
create customized textbooks, problem sets, and multimedia
content that adapt to students' learning styles and levels of
understanding.

2) Interactive Simulations and Virtual Labs: Implement Al-
driven virtual labs where students can engage in simulations of
engineering experiments and processes. These labs can offer
real-time feedback, allowing students to learn from their
mistakes and refine their skills in a risk-free environment.

3) Automated and Adaptive Assessments: Deploy Al to create
and grade assessments that adjust to student performance. For
example, Al can generate multiple versions of quizzes with
varying levels of difficulty, providing instant feedback to help
students improve.

C. Faculty Training and Development

1) Professional Development Programs: Conduct workshops
and training sessions to equip educators with the skills needed
to effectively use generative Al tools. Training should cover the
basics of Al, how to integrate Al into course design, and best
practices for using Al to enhance student learning.

2) Ongoing Support and Resources: Provide continuous
support to faculty through access to technical resources, online
tutorials, and peer support networks. Encourage educators to
collaborate and share their experiences and strategies for using
Al in their teaching.

3) Collaborative Curriculum Design: Involve faculty in the
process of redesigning courses to incorporate Al tools.
Collaborative efforts ensure that Al integration aligns with
educational objectives and enhances the overall learning
experience.

D. Student Onboarding and Engagement

1) Orientation and Training for Students: Offer orientation
sessions to introduce students to the Al tools they will be using.
Provide training on how to effectively utilize Al for learning,
emphasizing the benefits and potential challenges they may
encounter.

2) Active Learning through Al: Design activities that encourage
students to engage actively with Al tools, such as collaborative
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TABLE Il

REAL-TIME IN AI-DRIVEN ASSESSMENT AND FEEDBACK

Area of Impact

Institution

Key Results

Discussion

Student
Engagement

Learning
Outcomes

Instructional
Efficiency

Collaborative
Learning

Curriculum Design

Challenges and
Considerations

Stanford University

MIT

Carnegie Mellon
University

University of
California,
Berkeley

Georgia Institute of
Technology

Across institutions

- 15% improvement in
quiz scores
- 25% increases in
course completion rates
- 90% of students
reported higher
satisfaction with the
learning experience
- 20% increase in
problem-solving
accuracy
- 30% improvement in
grades for problem-
based assignments
- 40% reduction in
grading time
- 85% of students
received feedback
within 24 hours of
submission
- 35% increase in
project quality (as
assessed by peer
reviews)
- 20% improvement in
teamwork and project
management skills (as
measured by surveys)
- 25% increase in
student enrollment for
redesigned courses
- 70% of faculty
reported that Al
suggestions improved
course relevance to
industry needs
- Initial learning curve
for Al tools
- Technical support
required
- Concerns over over-
reliance on Al

The Al-driven personalized learning approach
significantly increased student engagement by
catering to individual learning needs. The adaptive
content kept students motivated and reduced
disengagement, particularly in challenging topics.

The use of Al for step-by-step problem-solving
guidance helped students better understand
complex concepts, leading to improved academic
performance. This deepened understanding is
crucial for mastering engineering principles.

Al-driven assessment tools streamlined the
grading process, allowing instructors to focus on
more interactive teaching. The instant feedback

provided to students facilitated faster learning and
correction of errors.

Al tools enhanced collaborative efforts by
organizing tasks, generating ideas, and providing
real-time suggestions. This support fostered better

communication and efficiency within student
teams, leading to higher-quality project outcomes.

Al-assisted curriculum design ensured that course
content was up-to-date and aligned with current
industry trends. This alignment increased student
interest and engagement, as courses were seen as

more relevant to their future careers.

While Al integration showed promising results,
challenges such as the learning curve and technical
support need to be addressed. Educators and
students should use Al as a supplementary tool,
and ethical considerations, such as bias and data
privacy, must be carefully managed.

projects or Al-driven problem-solving exercises.

These

effectiveness of Al tools. Surveys, focus groups, and interviews

activities should promote critical thinking and allow students to
explore complex engineering concepts interactively.

3) Monitoring and Feedback: Use Al-driven learning analytics
to monitor student engagement and progress. Provide
personalized feedback to students based on their performance,
helping them identify areas for improvement and tailor their
learning paths accordingly.

E. Continuous Evaluation and Improvement
1) Regular Feedback Mechanisms: Implement regular feedback
loops with both students and educators to assess the
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can provide valuable insights into what works and what needs
improvement.

2) Iterative Curriculum Updates: Use the feedback collected to
make iterative improvements to the curriculum and Al tools.
This might involve updating Al algorithms, refining content, or
adjusting teaching strategies to better meet student needs.

3) Long-Term Impact Studies: Conduct longitudinal studies to
assess the long-term impact of Al-enhanced pedagogy on
student outcomes. Track student performance, retention rates,
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and career progression to determine the effectiveness of Al
integration.

F. Ethical Considerations and Safeguards

1) Bias and Fairness in Al: Implement strategies to mitigate
bias in Al-generated content and assessments. Regular audits
and adjustments to Al algorithms can help ensure that all
students have equitable opportunities to succeed.

2) Transparency and Student Consent: Clearly communicate
how Al tools are used in the classroom and ensure that students
understand how their data is being utilized. Obtain consent
where necessary and provide options for students to opt out of
certain Al-driven activities.

3) Data Ownership and Privacy: Ensure that students retain
ownership of their data and are informed about data privacy
practices. Establish policies that allow students to control their
data and understand how it is used in Al-driven tools.

By following this structured implementation plan,
educational institutions can effectively integrate generative Al
into engineering education.

The information presented in Table Il provides a thorough
summary of the various elements designed to enhance the
pedagogical approach specifically tailored for engineering
students. This table outlines distinct strategies and
methodologies that can be implemented to improve the
educational experience and outcomes for individuals pursuing
a degree in engineering. By concentrating on these components,
teachers may create a more productive teaching climate that
takes into account the particular difficulties that students in this
field encounter. Tanna et al. (2020) emphasize the integration
of practical tasks and formative assessments to bridge the gap
between theoretical instruction and industry-relevant
programming skills. The goal of incorporating these
pedagogical innovations into the curriculum is to improve
student learning while simultaneously providing them with the
information and abilities that are essential for their future
careers in engineering. For instructors looking to improve their
methods and better equip their pupils for the rigors of the
workplace, these components provide a solid framework.

1) Student Engagement (Stanford University): Al-enhanced
learning led to a 15% improvement in quiz scores, a 25%
increase in course completion rates, and 90% of students
reported greater satisfaction. The personalized content helped
maintain student interest, particularly in difficult subjects.

2) Learning Outcomes (MIT): Al's step-by-step guidance
improved problem-solving accuracy by 20% and grades for
problem-based assignments by 30%. This indicates a better
grasp of complex concepts, essential for engineering students.

3) Instructional Efficiency (Carnegie Mellon University): Al
reduced grading time by 40%, with 85% of students receiving
feedback within 24 hours, allowing instructors to focus more on
interactive teaching.

4) Collaborative Learning (UC Berkeley): Al tools improved
project quality by 35% and enhanced teamwork and project

management skills by 20%, as they facilitated better
communication and organization within student teams.

5) Curriculum Design (Georgia Tech): Al-assisted course
design increased student enrollment by 25%, with 70% of
faculty finding that Al improved course relevance to industry
needs, thereby attracting more student interest.

6) Challenges and Considerations (Across Institutions):
Despite the benefits, there are challenges like the initial learning
curve, technical support needs, and concerns about over-
reliance on Al.

It highlights the importance of using Al as a supplementary
tool and addressing ethical concerns such as bias and data
privacy. Table Il presents data on the impact of Al- driven tools
on various aspects of education across several prestigious
universities.

CONCLUSION

According to Tanna et al. (2022), Task-Based Assessment
aligns academic evaluation with real-world programming
challenges, thereby bridging the gap between theoretical
knowledge and practical application. A revolutionary chance to
improve pedagogy and better prepare students for the needs of
the contemporary engineering landscape is presented by the
incorporation of generative Al into engineering learning.
Through the analysis of various case studies and pilot programs,
this research has demonstrated that Al can significantly
improve student engagement, learning outcomes, and
instructional efficiency. Al- driven tools have shown great
promise in personalizing learning experiences, facilitating
collaborative projects, and streamlining operations, freeing up
teachers to concentrate on mentorship & participatory
instruction. However, there are drawbacks to using Al in
education as well. These include the requirement for technical
assistance, the possibility of relying too much on Al, and moral
issues like statistical prejudice concerning information security.
In order to get the most benefit from Al in engineering
education, it is imperative to tackle these obstacles with
appropriate training, well-rounded implementation tactics, and
continuous investigation.

In summary, generative Al has the power to completely
transform engineering education by improving its adaptability,
engagement, and relevance to current business demands.
Teachers may improve their teaching strategies and create a
more effective and interesting learning environment for
engineering students by carefully integrating this technology
into their lessons. The next finding should keep looking at how
Al is developing in education and make sure that it is integrated
in a creative and responsible way.

ACKNOWLEDGMENT

The writers extend their appreciation to the leadership of RK
University, especially the vice chancellor, the engineering
director, and the engineering department head, for their
constant backing and guidance.

469

JEET



Journal of Engineering Education Transformations, Volume No 38, January 2025, Special Issue 2, eISSN 2394-1707

REFERENCES

Ray, P. P. (2023). The effect of ChatGPT on background,
applications, key challenges, bias, ethics, limitations,
and future scope. Internet of Things and Cyber-
Physical Systems, 3, 121-154.

Al-Badi, A., & Khan, A. (2022). The effect of perceptions of
learners and instructors towards artificial intelligence
in personalized learning. Procedia Computer Science,
201, 445-451.

Kim, B., Suh, H., Heo, J., & Choi, Y. (2020). The effect of Al-
driven interface design for intelligent tutoring
systems on student engagement. arXiv preprint
arXiv:2009.08976.

Marchisio, M., Barana, A., Fioravera, M., Rabellino, S., &
Conte, A. (2018, July). The effect of formative
automatic assessment and interactive feedback on
STEM education. In 2018 IEEE 42nd Annual
Computer Software and Applications Conference
(COMPSAC) (Vol. 1, pp. 1016-1025). IEEE.

Lathigara, A., Tanna, P., & Bhatt, N. (2021). Activity based
programming learning. Journal of Engineering
Education Transformations, 34(1), 2394-1707.

Niyozov, N., Saburov, S., Ganiyev, S., & Olimov, S. (2023).
The effect of Al-powered learning on technical
higher education institutions through advanced power
supply fundamentals. In E3S Web of Conferences
(Vol. 461, p. 01092). EDP Sciences.

Renz, A., & Hilbig, R. (2020). The effect of prerequisites for
artificial intelligence in further education:
Identification of drivers, barriers, and business
models of educational technology companies.
International Journal of Educational Technology in
Higher Education, 17(1), 14.

Eysenbach, G. (2023). The role of ChatGPT, generative
language models, and artificial intelligence in
medical education: a conversation with ChatGPT and
a call for papers. JIMIR Medical Education, 9(1),
e46885.

Baidoo-Anu, D., & Ansah, L. O. (2023). Education in the era
of generative artificial intelligence (Al):
Understanding the potential benefits of ChatGPT in
promoting teaching and learning. Journal of Al, 7(1),
52-62.

Tanna, P., Lathigara, A., & Bhatt, N. (2022). Task Based
Assessment: An Innovative Methodology for
Studying and Assessing High Level Programming-
Oriented Courses. Journal of Engineering Education
Transformations, 36(2), 590-598.

Beerbaum, D. (2023). Generative artificial intelligence (GAI)
ethics taxonomy-applying chat GPT for robotic
process automation (GAI-RPA) as business
case. Available at SSRN 4385025.

Luo, R, Sun, L., Xia, Y., Qin, T., Zhang, S., Poon, H., & Liu,
T. Y. (2022). BioGPT: generative pre-trained
transformer for biomedical text generation and
mining. Briefings in bioinformatics, 23(6), bbac409.

Macey-Dare, R. (2023). How ChatGPT and generative Al
systems will revolutionize legal services and the legal
profession. Available at SSRN 4366749.

Tanna, P., Bhatt, N., & Patel, S. (2020). An Innovative
Approach for Learning and Evaluating Programming-
Oriented Courses. Journal of Engineering Education
Transformations, 33(3), 2349-2473.

Zarifhonarvar, A. (2024). Economics of chatgpt: A labor
market view on the occupational impact of artificial
intelligence. Journal of Electronic Business & Digital
Economics, 3(2), 100-116.

Sharma, D. M., Ramana, K. V., Jothilakshmi, R., Verma, R.,
Maheswari, B. U., & Boopathi, S. (2024). Integrating
Generative Al Into K-12 Curriculums and
Pedagogies in India: Opportunities and
Challenges. Facilitating Global Collaboration and
Knowledge Sharing in Higher Education With
Generative Al, 133-161.

470

JEET



