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Abstract

This study investigates engineering faculty members’ perceptions of the ethical integration of ChatGPT, a
generative Al tool, in teaching practices at the University of Engineering and Technology (UET) in Balochistan,
Pakistan. As Al technologies continue to shape the educational landscape, the ethical considerations
surrounding their use, especially in technical fields like engineering, have become a significant focus. Using a
quantitative, cross-sectional survey design, this study collected data from 40 engineering faculty members
across six departments to assess their awareness, perceived benefits, challenges, and training needs regarding
ChatGPT. The findings indicate high levels of awareness (85%) and usage (85%) of ChatGPT among faculty,
with 75% reporting that it enhances student engagement and simplifies complex engineering concepts. Despite
these positive perceptions, 57.5% of respondents expressed concerns about reliability, accuracy, and the
potential for ChatGPT to undermine critical thinking and academic integrity. These results highlight the dual
nature of ChatGPT's role in education—offering significant educational benefits while presenting ethical
challenges. The study underscores the need for comprehensive faculty training, clear institutional policies, and
ethical guidelines to ensure responsible integration of Al tools in higher education. This research contributes to
the growing discourse on Al in education, particularly in engineering, by offering insights into the

opportunities, risks, and strategies for promoting ethical Al use.
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1. Introduction:

The rapid advancement of artificial intelligence (Al) technologies, particularly ChatGPT by
OpenAl, has significantly transformed many sectors, including education. Launched in
November 2022, ChatGPT is a generative Al tool that can produce human-like text, offering
new opportunities and challenges in educational settings (Zhai, 2022). As its applications
grow, particularly in higher education, the ethical implications of integrating Al tools into
teaching and learning practices have come into sharp focus. This is particularly critical in
fields such as engineering, where the precision and integrity of academic work are paramount
(Kasneci et al., 2023).

In the context of engineering education, ChatGPT presents both opportunities and concerns.
On the one hand, it offers the potential to simplify complex technical concepts, enhance
student engagement, and provide real-time feedback (Dwivedi et al., 2023). However, ethical
challenges exist, including concerns about academic integrity, overreliance on Al tools, and
the accuracy of the information generated (Vargas-Murillo et al., 2023). These concerns
highlight the need for a balanced approach to integrating Al into educational practices,
ensuring its benefits are maximised while its risks are mitigated.

There has been a growing interest in the implications of mobile technology (Khan &
Panhwar, 2025) and Al tools such as ChatGPT in higher education in Pakistan. Kanwal et al.
(2023) explored how university-level teachers in Pakistan perceive ChatGPT's role in
improving student learning and teaching effectiveness, while raising concerns about its
potential misuse, such as cheating and plagiarism. Similarly, Malik (2024) examined the
challenges university teachers in Pakistan face in adopting Al-based educational tools,
including concerns about academic fraud and the need for comprehensive training in their
use. These studies underscore the importance of considering the ethical implications of
integrating Al tools into educational contexts in Pakistan.

This study aimed to investigate the perceptions of engineering faculty at a public-sector UET
in Balochistan, Pakistan, regarding the ethical integration of ChatGPT into teaching practices.
Given that engineering faculty play a pivotal role in shaping the next generation of engineers,
understanding their perspectives on using Al tools such as ChatGPT is essential for fostering

ethical, effective, and responsible integration in educational settings. This study specifically
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focuses on faculty awareness, perceived benefits, challenges, and training needs for the
ethical use of ChatGPT in engineering education.

This study employed a quantitative research approach with a cross-sectional survey design to
assess faculty perceptions at a single point in time. By gathering data from faculty across
various engineering disciplines, this study seeks to identify common themes in their
perceptions and explore any variations based on academic qualifications or departmental
affiliation. The findings from this research aim to provide valuable insights into how
ChatGPT is perceived as both a tool for enhancing teaching and a potential ethical challenge
in engineering education in Pakistan.

The rapid advancement of artificial intelligence (Al) technologies, particularly ChatGPT by
OpenAl, has significantly transformed many sectors, including education. Launched in
November 2022, ChatGPT is a generative Al tool that can produce human-like text, offering
new opportunities and challenges in educational settings (Zhai, 2022). As its applications
grow, particularly in higher education, the ethical implications of integrating Al tools into
teaching and learning practices have come into sharp focus. This is particularly critical in
fields such as engineering, where the precision and integrity of academic work are paramount
(Kasneci et al., 2023).

In the context of engineering education, ChatGPT presents both opportunities and concerns.
On the one hand, it offers the potential to simplify complex technical concepts, enhance
student engagement, and provide real-time feedback (Dwivedi et al., 2023). However, ethical
challenges exist, including concerns about academic integrity, overreliance on Al tools, and
the accuracy of the information generated (Vargas-Murillo et al., 2023). These concerns
highlight the need for a balanced approach to integrating Al into educational practices,
ensuring its benefits are maximised while its risks are mitigated.

There has been a growing interest in the implications of Al tools such as ChatGPT in higher
education in Pakistan. Kanwal, Hassan, and Igbal (2023) explored how university-level
teachers in Pakistan perceive ChatGPT's role in improving student learning and teaching
effectiveness, while raising concerns about its potential misuse, such as cheating and
plagiarism. Similarly, Malik (2024) examined the challenges university teachers in Pakistan
face in adopting Al-based educational tools, including concerns about academic fraud and the

need for comprehensive training in their use. These studies underscore the importance of
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considering the ethical implications of integrating Al tools into educational contexts in
Pakistan.
1.2 Problem Statement:
This study aimed to examine engineering teachers' perceptions of ChatGPT in the context of
teaching and learning. Specifically, it seeks to assess the impact, perceived benefits, and
challenges of using ChatGPT, as well as its potential ethical implications. This research
quantitatively examines how faculty members at a public-sector engineering and technology
university in Balochistan perceive the tool's effects on student engagement, academic
integrity, and critical thinking. It will also examine the degree to which faculty members trust
the reliability and accuracy of information generated by ChatGPT and whether they see the
tool as a beneficial addition to their teaching practices or a potential source of ethical issues.
This study provides insights into the advantages and disadvantages of incorporating ChatGPT
into engineering education, focusing on the quantitative evaluation of faculty perceptions.
Understanding these perceptions will highlight the key challenges and opportunities
associated with its use and help identify the factors influencing teachers' decisions to adopt or
reject this technology in their teaching.
1.3 Research Objectives:
« To quantitatively assess engineering teachers' perceptions of ChatGPT's benefits and
challenges in teaching and learning.
o To evaluate teachers' concerns regarding the ethical implications of using ChatGPT in
their courses.
« Toidentify the factors influencing teachers' willingness to adopt ChatGPT in their
teaching practices.
1.4 Research Questions:
e What are the benefits and drawbacks of using ChatGPT in teaching and learning,
according to the engineering faculty?
« To what extent do teachers believe ChatGPT affects students' critical thinking
abilities?
e How confident are teachers regarding the accuracy and reliability of the information
generated by ChatGPT?
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2. Literature Review

2.1 Perceived Benefits of ChatGPT in Teaching and Learning

The integration of Al tools, such as ChatGPT, in educational settings has been recognised as
a potential enhancer of teaching and learning. A growing body of research highlights
ChatGPT's ability to simplify complex technical concepts and improve student engagement.
According to Kasneci et al. (2023), Al tools can help engineering educators present complex
topics more easily, fostering a deeper understanding of the content. This capability can be
particularly advantageous in engineering education because it helps students grasp abstract
concepts and solve real-world problems.

Furthermore, ChatGPT is often considered an effective feedback tool. Arguello et al. (2024)
noted that Al technologies can provide real-time feedback, which is critical for students in
technical fields who need immediate clarification of concepts. Teachers also perceive
ChatGPT as a tool for generating relevant teaching materials, such as practice problems,
summaries, and explanations, thereby reducing their workload and enhancing learning
outcomes.

In engineering, Sdderstrom et al. (2024) found that STEM educators highlighted personalised
learning as a key benefit of ChatGPT. By tailoring responses to individual students' needs,
ChatGPT can support adaptive learning in engineering disciplines, where students often have
varying levels of understanding and learning speeds.

2.2 Challenges and Ethical Concerns in the Use of ChatGPT

Although ChatGPT offers numerous benefits, it also introduces several challenges concerning
academic integrity and critical thinking. Bhaskar et al. (2025) emphasise that one of the
primary concerns of educators is the potential for students to misuse ChatGPT to complete
assignments dishonestly. The convenience of generating answers with Al might discourage
students from engaging in critical thinking, thereby hindering the development of their
problem-solving skills. Teachers worry that overreliance on Al tools may lead to diminished
cognitive skills and an inability to think critically, a concern echoed by Vargas-Murillo et al.
(2023) in their study of ChatGPT's impact on student learning outcomes.

Additionally, the accuracy and reliability of ChatGPT-generated information remain
significant concerns for engineering educators. Synekop et al. (2024) noted that while
ChatGPT can generate content efficiently, its responses might sometimes lack the necessary

technical accuracy required in fields like engineering, where precision is crucial.
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Lytovchenko et al. (2024) argued that relying on Al-generated information without critical
evaluation could lead to misinformation or errors, particularly in technical disciplines.

2.3 Factors Affecting Teachers' Confidence in ChatGPT

Teachers' confidence in ChatGPT's reliability and effectiveness largely depends on their
experience with Al tools and perceived training requirements. Studies have shown that
educators who feel technologically proficient are more likely to adopt Al tools in their
teaching practices. Soderstrom et al. (2024) found that engineering educators with higher
levels of digital literacy were more inclined to integrate ChatGPT into their classrooms.
However, many instructors have expressed concerns about their lack of training in using
these tools effectively. Perveen and Amani (2024) suggested that faculty members would
benefit from professional development programs that provide them with the skills needed to
integrate Al tools responsibly into their teaching strategies.

The lack of adequate training also contributes to scepticism regarding Al. Teachers in a study
by ElSayary (2024) acknowledged the benefits of ChatGPT but were uncertain about its
broader educational implications without proper guidelines and training. This supports the
argument that the effective implementation of Al in education requires robust institutional
support and clear ethical guidelines to ensure its responsible use.

2.4 ChatGPT's Impact on Critical Thinking

One of the most debated aspects of using ChatGPT in education is its potential impact on
critical thinking. Many educators fear that Al tools may encourage students to rely too
heavily on technology, thereby reducing their ability to analyse and synthesise information
independently. Beege et al. (2024) highlighted this concern, noting that while Al can
facilitate learning by providing information quickly, it might discourage students from
developing problem-solving and analytical thinking skills—key components of engineering
education. This raises important ethical questions regarding the role of Al in fostering
intellectual growth.

However, not all perspectives were negative. Some educators believe that ChatGPT, when
used correctly, can enhance critical thinking by serving as a learning aid that promotes deeper
engagement with the material being studied. According to Lukhmanov and Perveen (2025),
ChatGPT can simulate complex engineering problems, enabling students to think critically

about potential solutions rather than providing ready-made answers.
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2.5 Teacher Training and Support for Ethical Al Use

To address concerns about the potential risks of ChatGPT, many researchers have argued that
proper teacher training is essential for the ethical incorporation of Al in education.
Stoyanova-Petrova et al. (2025) found that teachers trained in Al integration were better
equipped to utilise these tools without compromising academic integrity. Furthermore,
training programs that focus on the ethical use of Al tools can help educators identify misuse
and ensure that students learn in a responsible, critical-thinking-oriented environment.
Soderstrom et al. (2024) also argue that institutional policies that provide clear guidelines for
using ChatGPT can mitigate its potential negative effects. EISayary (2024) highlights the
importance of creating an ethical framework for Al use, including ensuring that students are
encouraged to think critically and use Al tools as supplements rather than substitutes for their
own intellectual efforts.

Although ChatGPT offers numerous advantages for teaching and learning, including
enhanced student engagement, simplified complex concepts, and real-time feedback, it also
introduces significant ethical challenges related to academic integrity and critical thinking.
Teacher perceptions are influenced by their confidence in Al's reliability of Al, their
experience with digital tools, and the availability of adequate training. For ChatGPT to be
successfully integrated into engineering education, it is crucial to balance its benefits with
careful consideration of its risks and provide faculty with the necessary support and ethical
guidelines to use this tool responsibly.

3. Methodology

3.1 Research Design

This study employed a quantitative research approach, utilising a cross-sectional descriptive
survey design, to assess engineering faculty members' perceptions of the ethical incorporation
of ChatGPT into their teaching practices. This design was strategically chosen to capture
faculty viewpoints at a critical moment (mid-March to early April 2025), providing an
immediate and relevant snapshot of their experiences, benefits, ethical concerns, and training
needs regarding the rapidly evolving generative Al technology used in higher education. The
guantitative approach facilitates the statistical analysis of measurable data, ensuring

objectivity and providing clear and generalisable insights into teacher perceptions.
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3.2 Study Setting

The research was conducted at the Public Sector Engineering and Technology University in
Balochistan, a major public institution in Pakistan, specialising in technical education. The
study's focus on engineering faculty is paramount, as disciplines such as Computer Science,
Electrical, Civil, and Mechanical Engineering rely heavily on precision and integrity. The
introduction of ChatGPT presents heightened ethical and technical challenges in this context,
where over-reliance on Al could potentially compromise the development of critical thinking
and problem-solving skills, which are crucial for professional engineering practices.

3.3 Population and Sampling

The target population consisted of full-time teaching faculty at a public-sector UET in
Balochistan, Pakistan, across five engineering disciplines. A purposive sampling technique
was employed to target faculty with prior experience using Al tools such as ChatGPT in their
teaching practices. The final sample size of forty faculty members (total distributed
questionnaire 46) represents a diverse range of disciplines and academic qualifications,
ensuring the findings are comprehensive and reflective of the broader faculty perceptions

Table 1

Respondent Distribution by Department

Department Number of Teachers (n) Respondent (%)
Total Distributed 46 40

Electrical Engineering 8 17.4

Mechanical Engineering 7 15.2

Software Engineering 13 28.3

Civil Engineering 10 21.7

Biomedical Engineering 2 4.3

Total Respondents 40 86.9

3.4 Data Collection
Data were collected using a structured, self-administered questionnaire adapted from the

existing academic literature on Al integration in higher education (e.g., Kasneci et al., 2023;
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Dwivedi et al., 2023). The questionnaire included closed-ended questions designed to
measure the faculty’s perceptions across four primary constructs:
e Awareness (AW): Awareness with ChatGPT and its educational applications.
« Benefits (B): Perceived advantages of enhancing teaching efficiency and student
learning outcomes.
« Challenges (CH): Concerns regarding technical accuracy, reliability, and academic
integrity/ethical implications of the generated content.
e Training/Future Use (TFU): Perceived need for professional development,
institutional guidelines, and willingness to adapt teaching methods;
All items were quantified using a 5-point Likert scale (1 = Strongly Disagree and 5 =
Strongly Agree). Data collection employed a dual-modality approach (digital survey via
email and printed forms distributed during departmental meetings) over three weeks (mid-
March to early April 2025) to maximise accessibility and ensure a 100% response rate.
3.5 Instrument Reliability and Validity
The instrument's content validity was established through the rigorous adaptation of items
from the established literature on Al in education. Two subject matter experts reviewed the
instrument to ensure its relevance and alignment with the study objectives.
Internal Consistency Reliability: The multi-item scale's reliability was formally assessed
using Cronbach’s alpha (a)). The analysis confirmed that the composite instrument
demonstrated good internal consistency across all measured variables, yielding an overall
Cronbach's alpha of 0.786. This value exceeds the acceptable threshold of 0.70, confirming
that the scale items are closely related and reliably measure the intended underlying
constructs of the faculty’s perception.
3.6 Data Analysis
The collected ordinal data were analysed using SPSS version 26. Descriptive statistics were
calculated for each item and composite construct, including mean scores, standard deviations,
and frequency distributions. For inferential analysis, one-sample t-tests were conducted to
compare the mean scores of the key constructs against a neutral value of 3.0 on the Likert
scale. This approach tested whether faculty perceptions significantly differed from neutral

across the four main categories: awareness, benefits, concerns, and training needs.
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3.7 Ethical Considerations

The study protocol was formally reviewed and approved in compliance with stringent ethical
research standards. Informed consent was obtained from all 40 faculty members prior to
participation. Participants were guaranteed absolute confidentiality and anonymity, with
assurances that their data would be used exclusively for research. No personally identifiable
information was collected, and the data were stored securely in accordance with the ethical
guidelines for research involving human participants.

4 Results and Discussion

This study aimed to assess engineering faculty's perceptions of ChatGPT and its ethical
integration into teaching and learning processes at the Public Sector Engineering and
Technology University (UET) in Balochistan, Pakistan. The findings revealed a high level of
awareness and use of ChatGPT, along with notable benefits in enhancing teaching practices.
However, there were significant concerns, particularly regarding academic integrity, the
potential over-reliance on Al, and the need for comprehensive faculty training. The following
discussion highlights key findings and suggests areas for improvement in the effective and
ethical integration of ChatGPT into engineering education.

4.1 Awareness and Usage of ChatGPT (AW 1 & AW 2)

The data reveal a high level of awareness and use of ChatGPT among faculty members at the
public-sector UET in Balochistan. The mean awareness score (4.25) indicates that faculty
members are highly familiar with ChatGPT and its capabilities in educational settings. The
median and mode values of 5 further emphasise that a significant portion of faculty strongly
agree with being aware of the tool. This suggests that ChatGPT has already had a noticeable
impact on the university's academic environment. Furthermore, the mean usage score (4.05)
indicates that faculty members are not only aware of ChatGPT but are actively incorporating
it into their teaching practices. The relatively high mean, coupled with a standard deviation of
1.037, reflects broad consensus among the faculty that they use the tool in their teaching,
though with slight variation in its frequency of use across individuals. Overall, these results
suggest that the faculty members at Balochistan UET are not only aware of ChatGPT but also

actively use it in their daily academic activities.
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Table 2:

Descriptive Statistics for Awareness and Usage

Variable Mean Std._ ] Interpretation

Deviation
1: I am familiar with ChatGPT and its Faculty members are well-versed
capabilities in educational settings. 425 1056 in ChatGPT.
2: | have used ChatGPT to support my Most faculty members have
teaching activities in engineering 4.05 1.037 actively used ChatGPT in
COUrSES. teaching.

4.2 Descriptive Statistics for Perceived Benefits (BQ1 - BQ9)

The effectiveness of ChatGPT in supporting engineering education is perceived positively by
the faculty members. The mean scores for BQ1 (4.08) and BQ2 (4.08) reflect strong approval
of ChatGPT's ability to provide timely feedback and generate relevant teaching materials.
These high mean scores suggest that faculty members find ChatGPT a useful and effective
tool for key aspects of teaching, such as providing real-time student feedback and creating
course materials. The standard deviations for both of these variables (0.859 and 0.917,
respectively) indicate a moderate level of agreement, with some faculty members expressing
slightly less enthusiasm. However, overall, the consensus is that ChatGPT is effective. On the
other hand, BQ3 (mean = 3.85) reflects a more moderate perception of ChatGPT's ability to
reduce time spent on grading assignments. While many faculty members see this as a benefit,
the slightly lower mean and the higher standard deviation of 1.075 suggest that not all do.
Some may feel that ChatGPT's role in grading assignments is less impactful than in other
areas, possibly because grading engineering assignments is more complex. This discrepancy

may reflect differences in how faculty members incorporate the tool into their grading

practices.

Table 3

Descriptive Statistics for Perceived Benefits (BQ1 - BQ9)

. Std. .
Variable Mean Deviati Interpretation
eviation

1: ChatGPT is effective in providing 108 0859 Faculty perceive ChatGPT as highly
timely feedback to engineering ' ' effective for feedback.
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Variable Mean Std'. . Interpretation
Deviation
students.
2: ChatGPT can generate relevant ) )
) ) o Faculty agree that ChatGPT is effective
teaching materials for engineering 4.08  0.917 ) ] ) )
_ in generating teaching materials.
subjects.
_ Moderate agreement, but some faculty
3: ChatGPT reduces the time spent ) )
) ) ) ) 3.85 1.075 express reservations about grading
on grading engineering assignments. o
efficiency.
4: ChatGPT can be used without
o o o Faculty members are concerned about
compromising academic integrity in 3.72  0.847 ] o
o ) the potential for academic dishonesty.
engineering education.
5: ChatGPT can clarify complex 383 1285 Strong belief that ChatGPT can aid in
engineering concepts for students. ' ' simplifying difficult concepts.
6: ChatGPT can simulate real-world ) )
) ) ) ) Faculty see the potential of ChatGPT in
engineering scenarios for teaching 3.85  1.075 ) ) ]
simulating real-world scenarios.
purposes.
7: ChatGPT can improve Faculty members believe ChatGPT can
collaborative learning in engineering 3.80  1.203 enhance collaborative learning, though
group projects. with some reservations.
8: ChatGPT can prepare students for _
) o ) Faculty think ChatGPT can help prepare
the industry by providing practical 3.75  1.256 )
students for the industry.
examples.
9: ChatGPT is useful for assisting Slightly less agreement, but still a
students with programming tasks in 3.65  1.388 positive view of ChatGPT's usefulness

engineering.

for programming.

4.3 Concerns Regarding ChatGPT: Ethical and Academic Integrity Issues (CHQ1-4)

Despite the positive views on ChatGPT's effectiveness, there are significant concerns about

its impact on academic integrity and the accuracy of its responses. The data indicate that

faculty members are highly concerned about students’ potential misuse of ChatGPT. CHQ1

(mean = 3.95) indicates strong concern that students may use ChatGPT to cheat on
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assignments, reflecting a prevalent concern about academic dishonesty. The standard
deviation of 1.131 indicates some variability in the intensity of this concern, with some
faculty members expressing stronger apprehension than others. Similarly, CHQ2 (mean =
3.77) indicates that faculty members are sceptical of ChatGPT's responses in technical
contexts. This is a significant concern in engineering education, where the precision and
correctness of information are paramount. The standard deviation of 1.143 suggests that
while there is general scepticism about ChatGPT's technical accuracy, there is variation in the
degree to which faculty members trust the tool’s responses. The concern that ChatGPT may
hinder students' development of problem-solving skills is also noteworthy. With a mean score
of 3.90 on CHQ3, faculty members are moderately concerned that relying too heavily on
ChatGPT may limit students’ ability to think critically and solve complex problems
independently. The standard deviation of 1.033 indicates some variation in the responses, but
overall, the concern is present across the faculty. Finally, CHQ4 (mean = 3.75) reflects
ethical concerns regarding the use of ChatGPT in education. Faculty members are worried
about the broader ethical implications of integrating Al into the learning environment. The
relatively high mean score underscores the importance of addressing these concerns through
clear guidelines and ethical standards for the use of Al tools in academic settings.

Table 4

Descriptive Statistics for Concerns about ChatGPT

Std.
Variable Mean o Interpretation
Deviation

CHQZ1: I am concerned that
students may use ChatGPT to 395 1131

cheat on assignments.

High concern about the potential misuse of
ChatGPT for cheating.

CHQ2: | am skeptical of
ChatGPT's accuracy in technical 3.77 1.143

contexts.

Moderate skepticism about ChatGPT's

accuracy in technical fields.

CHQ3: Using ChatGPT may

) Concern that ChatGPT might limit the
hinder students' developmentof  3.90 1.033

] ) development of critical thinking.
problem-solving skills.

CHQA4: 1 am concerned about 3.75 1.193 Ethical concerns about the broader
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Std.
Variable Mean o Interpretation
Deviation

ethical issues related to using implications of using ChatGPT.
ChatGPT in education.

4.4 Descriptive Statistics for Training Needs and Willingness to Adapt (TampFUQL -
TampFUQ4)

The faculty members’ training needs and willingness to adapt their teaching methods to
integrate ChatGPT into their courses were also assessed. The mean score for TFUQ1 (3.50)
reveals a moderate consensus among faculty that they need training to integrate ChatGPT
into their teaching effectively. The standard deviation of 1.177 indicates a degree of
variability in how strongly faculty feel about the necessity for training, with some faculty
members more confident in their ability to use ChatGPT without formal training. This result
highlights a key challenge in the successful adoption of Al tools in education: the need for
adequate professional development and support to ensure that faculty are equipped to use
them effectively.

In addition, TampFUQ?2 (mean = 3.70) indicates that faculty members recognise ChatGPT's
potential to support personalised learning for students. The tool’s ability to tailor responses to
individual student needs is viewed as an advantage, with some faculty members particularly
valuing this feature for engineering education, where student understanding can vary
significantly. The standard deviation of 1.043 suggests moderate agreement with this
statement, indicating that while most faculty members see the potential of personalised
learning, others may be less certain about its applicability or impact.

The willingness to adapt teaching methods to include ChatGPT is moderately high, with a
mean score of 3.72 for TampFUQS3. Faculty members express a general openness to
integrating ChatGPT into their teaching, provided they receive appropriate support and
training. The standard deviation of 1.132 indicates some variation, with a few faculty
members less willing to adopt new teaching methods. This suggests that while the majority of
faculty are open to adapting their methods, there is still a need for more structured guidance
and assistance in implementing ChatGPT effectively. Finally, TampFUQ4 (mean = 3.75)
indicates that faculty members believe that ChatGPT will become increasingly important in

engineering education. The standard deviation of 1.104 indicates that while there is
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widespread belief in ChatGPT's growing significance, some faculty members may have
reservations about its long-term role or the extent of its impact.

The faculty members’ training needs and willingness to adapt their teaching methods to
integrate ChatGPT into their courses were also assessed. The mean score for TFUQ1 (3.50)
reveals a moderate consensus among faculty that they need training to integrate ChatGPT
into their teaching effectively. The standard deviation of 1.177 indicates a degree of
variability in how strongly faculty feel about the necessity for training, with some faculty
members more confident in their ability to use ChatGPT without formal training. This result
highlights a key challenge in the successful adoption of Al tools in education: the need for
adequate professional development and support to ensure that faculty are equipped to use
them effectively.

In addition, TampFUQ?2 (mean = 3.70) indicates that faculty members recognise ChatGPT's
potential to support personalised learning for students. The tool’s ability to tailor responses to
individual student needs is viewed as an advantage, with some faculty members particularly
valuing this feature for engineering education, where student understanding can vary
significantly. The standard deviation of 1.043 suggests moderate agreement with this
statement, indicating that while most faculty members see the potential of personalised
learning, others may be less certain about its applicability or impact.

The willingness to adapt teaching methods to include ChatGPT is moderately high, with a
mean score of 3.72 for TampFUQ3. Faculty members express a general openness to
integrating ChatGPT into their teaching, provided they receive appropriate support and
training. The standard deviation of 1.132 indicates some variation, with a few faculty
members less willing to adopt new teaching methods. This suggests that while the majority of
faculty are open to adapting their methods, there is still a need for more structured guidance
and assistance in implementing ChatGPT effectively. Finally, TampFUQ4 (mean = 3.75)
indicates that faculty members believe that ChatGPT will become increasingly important in
engineering education. The standard deviation of 1.104 indicates that while there is
widespread belief in ChatGPT's growing significance, some faculty members may have
reservations about its long-term role or the extent of its impact.

Table 5

Descriptive Statistics for Training Needs and Willingness to Adapt

Variable Mean Std. Deviation Interpretation
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Variable Mean Std. Deviation Interpretation

1: I need training to integrate ]
Faculty recognise the need for

ChatGPT into my teaching 3.50 1.177 . )

. training to integrate ChatGPT.
effectively.
2: ChatGPT supports personalised 370 L 043 Faculty agree that ChatGPT
learning for engineering students. ' ' supports personalised learning.

- _ Faculty are generally willing to
3: I am willing to adapt my teaching _ )
_ 3.72 1.132 adapt their methods with adequate
methods to include ChatGPT.

support.

) ) ) Faculty members believe ChatGPT

4: ChatGPT will become increasingly _ ) _ _

) ) o _ 3.75 1.104 will play an increasingly important
important in engineering education. ) _

role in education.

The results of the one-sample t-test indicate that faculty perceptions of ChatGPT at UET are
significantly more positive than neutral (a mean score of 3.0) across all major categories
examined. Starting with awareness, the mean score of 4.15 (t = 28.325, p = 0.000) clearly
shows that faculty members are highly familiar with ChatGPT and its capabilities in
educational settings, with a strong consensus indicating that they recognise its potential to
enhance their teaching practices. This high level of awareness underscores the growing
integration of Al tools like ChatGPT into higher education and reflects faculty engagement
with emerging technologies.

Regarding the perceived benefits of ChatGPT, the mean score of 3.83 (t = 25.879, p = 0.000)
indicates that faculty members strongly perceive the tool as beneficial across various
educational purposes, particularly for providing timely feedback and generating relevant
teaching materials. These findings suggest that faculty members acknowledge ChatGPT's role
in enhancing the teaching process, improving the quality of student feedback, and simplifying
the creation of course materials, thereby significantly alleviating instructors' workload.

While faculty see the advantages, concerns about ChatGPT also stand out. The mean score
for concerns (CHQs) was 3.84 (t = 23.791, p = 0.000), which suggests that while faculty
appreciate ChatGPT's usefulness, they are also significantly concerned about its potential for
misuse in cheating, its accuracy in technical contexts, and its possible impact on problem-

solving skills and critical thinking. This concern is particularly pertinent in engineering
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education, where accuracy and integrity are critical. These results indicate a need for clear
ethical guidelines and institutional policies to mitigate these risks and ensure the responsible
use of ChatGPT.

Finally, the mean score of 3.67 for training needs (t = 21.482, p = 0.000) indicates strong
recognition among faculty that they need professional development to integrate ChatGPT into
their teaching effectively. The fact that faculty are willing to adapt their teaching methods (as
reflected in their willingness to engage with the tool) but require training indicates that they
see value in ChatGPT but need structured support to use it effectively. This suggests that, for
Al tools like ChatGPT to be adopted more widely in higher education, institutions need to
provide robust training programs for faculty, equipping them with the skills and knowledge
needed to use them optimally.

Table 6

Interpretation of the data

Category Mean  t-value df p-value Interpretation

Faculty are significantly more aware of

AW (Awareness) 4.15 28.325 39 0.000
ChatGPT than neutral.

Perceived benefits of ChatGPT are

BQ (Benefits) 3.83 25.879 39 0.000 o _
significantly higher than neutral.

Faculty concerns about ChatGPT are
CH (Concerns)  3.84 23.791 39 0.000 o
significantly greater than neutral.

. Faculty members significantly recognise
Training 3.67 21.482 39 0.000 o
the need for training.

5. Conclusion and Recommendations

This study provides a comprehensive exploration of engineering faculty members'
perceptions at the Public Sector Engineering and Technology University (UET) in
Balochistan, Pakistan, regarding the integration of ChatGPT into teaching and learning. The
findings reveal that faculty members are highly aware of ChatGPT and its potential to
enhance various aspects of education. The majority of faculty members have incorporated
ChatGPT into their teaching, finding it beneficial for simplifying complex concepts,

improving student engagement, and generating relevant teaching materials. These positive
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perceptions highlight the transformative potential of Al tools in enhancing teaching
efficiency, particularly in technical fields like engineering.

However, despite these benefits, the study also uncovered significant concerns. Faculty
expressed reservations about the potential for academic dishonesty and the impact of over-
reliance on Al tools, particularly on the development of critical thinking and problem-solving
skills. The accuracy of Al-generated content, especially in technical disciplines, was another
major concern. These findings underscore the need for a balanced approach to integrating Al
tools into education—one that maximizes the educational benefits while mitigating the
ethical and academic risks.

Moreover, the study revealed a clear need for professional development and training
programs to help faculty effectively integrate ChatGPT into their teaching. Faculty members
recognized that while they understood the tool's potential, they lacked the necessary skills
and training to use it to its full advantage. This gap in expertise underscores the need for
institutional support, especially in providing guidance on ethical Al use and in developing
strategies to address potential risks.

6 Recommendations

Based on the findings of this study, the following recommendations are made for universities

and faculty members to ensure the ethical and effective integration of ChatGPT and similar

Al tools into teaching practices:

a. Establish Clear Ethical Guidelines and Institutional Policies:
Universities should develop comprehensive ethical guidelines for the use of Al tools in
education. These guidelines should address issues of academic integrity, responsible Al
use, and the limitations of Al-generated content. Clear policies will help mitigate
concerns about cheating and over-reliance on Al tools, ensuring that these technologies
enhance, rather than undermine, the academic experience.

b. Invest in Continuous Professional Development and Training:
To equip faculty with the skills to use Al tools like ChatGPT effectively, institutions
should offer ongoing professional development programs that focus on both technical
proficiency and ethical use of Al. These programs should emphasize the importance of Al
as a complementary tool in teaching, helping faculty to design assignments that

encourage critical thinking and active student engagement. Additionally, training should
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focus on verifying the accuracy of Al-generated content, especially in technical fields like
engineering, where precision is critical.

c. Encourage the Use of Al to Support, Not Replace, Active Learning:
Faculty should be encouraged to use ChatGPT in ways that complement traditional
teaching methods and support active learning. Al tools can be valuable for simplifying
complex concepts and providing instant feedback, but they should not replace student
interaction or problem-solving exercises. Faculty should design assignments that require
students to engage critically with Al-generated content, ensuring that Al use fosters
intellectual growth rather than discourages independent thinking.

d. Promote Collaborative Learning through Al:
Al tools like ChatGPT can significantly enhance collaborative learning, particularly in
group projects. Faculty should structure assignments to encourage peer-to-peer learning
and use Al to generate discussion points or real-world scenarios that require teamwork
and problem-solving. By fostering a collaborative environment, ChatGPT can help
students develop not only technical skills but also communication and collaboration skills
critical in engineering education.

e. Strengthen Institutional Support and Resource Allocation:
To ensure the successful integration of Al tools like ChatGPT, universities must provide
adequate resources and institutional support. This could include setting up platforms for
faculty knowledge-sharing, where instructors can exchange best practices for Al
integration. Additionally, institutions should invest in technological infrastructure that
enables seamless use of Al tools across departments and disciplines.

f. Conduct Ongoing Research and Feedback Loops:
Given the rapid evolution of Al technologies, ongoing research on the use of ChatGPT
and similar tools in education is essential. Universities should establish feedback
mechanisms to regularly assess the effectiveness of Al integration in the classroom.
Faculty members and students should be encouraged to share their experiences with Al
tools, which can help institutions fine-tune policies and adapt training programs to meet
evolving educational needs.

7. Final Thought

As Al tools like ChatGPT continue to revolutionize teaching and learning, universities need

to adopt a strategic, well-balanced approach to their integration. By addressing both the
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benefits and concerns raised by faculty members, institutions can ensure that Al tools are
used to enhance educational outcomes without compromising academic integrity or
intellectual development. The successful integration of ChatGPT into engineering education
requires a collaborative effort between faculty, students, and institutional leadership to create

an environment where innovation and academic rigor go hand in hand.
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