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Engineering Faculty at the Frontline of AI Workforce Readiness: Reimagining
Roles in a Transforming Educational Landscape

Introduction

Artificial intelligence has evolved rapidly over the last few years, transforming the way different
businesses and industries operate, including the education sector. This shift has created an urgent
demand for graduates equipped not only with technical proficiency in Al tools and methods, but
also the ethical reasoning, adaptability, and systems-level thinking necessary to thrive in Al
augmented workplaces. However, there have been mixed reactions to the adoption of Al in
education. Some scholars argue that allowing students to use Al tools like ChatGPT, Claude, and
Gemini could cause more cheating and plagiarism of academic work, leading to a decline in their
writing and critical thinking skills [1]. Other studies have found that teachers are often reluctant to
incorporate Al into their teaching content because of a lack of clear Al policies at the institutional
level [2]. The lack of structured policies on Al use in many institutions has also led to inconsistent
implementation by individual faculty [3]. On the other hand, there are researchers who argue that
there is great value to allowing students to use Al tools, including, but not limited to intelligent
personalized tutoring and intelligent support for collaborative learning [4]. Whether or not
education researchers agree to allow students to use Al, the fact remains that the job market is
evolving, and the skills needed are evolving with it. The US National Science Foundation (NSF)
has responded to the rapid evolution of the job market by providing more funding opportunities to
advance Al education for workforce development [5]. Researchers suggest that teachers should
ensure that students acquire the technical Al skills that will be necessary for their future careers,
while being cautious to maintain a balanced curriculum, ensuring that students do not lose relevant
soft skills like communication, critical thinking, and creativity [6].

The purpose of this study is to investigate how a small group of engineering faculty at one research
university make sense of Al in their teaching contexts and perceive their roles in supporting
students’ preparation for an increasingly Al-driven workforce. Using a qualitative approach, this
study centers the voices and perspectives of faculty, whose role and practices meaningfully shape
how students engage with Al during their training. This study seeks to contribute to a broader
conversation about responsible Al integration in engineering programs by highlighting the
nuanced perspectives of faculty who are navigating these questions in real time. The findings aim
to inform curricular, pedagogical, and institutional strategies of Al adoption in ways that reflect
the experiences of those at the frontline of engineering education. This study addresses the
following research questions:

RQ1: What are engineering faculty’s perceptions of Al use in education?
RQ2: What reservations do faculty have about integrating Al into their curriculum?

RQ3: How do engineering faculty perceive their role in positioning students for the Al-driven
workforce?



Background Literature
How Engineering Students Traditionally Prepare for Industry

Traditionally, institutions follow the directives of accreditation bodies such as the Accreditation
Board for Engineering and Technology (ABET) to train engineers. ABET’s expectations for
engineering students’ learning outcomes include the ability to solve complex engineering problems
by applying knowledge of mathematics, science, and engineering; apply engineering design to
develop solutions for specific needs; communicate effectively; know their ethical and professional
responsibility; function in teams; conduct appropriate experiments; and the ability to acquire and
apply new knowledge [7]. ABET lays emphasis on the acquisition of technical skills, but
encourages soft skills like teamwork, leadership, etc. Researchers have found soft skills/
transferrable skills listed in ABET’s criteria, as well as others such as written communication, time
management, loyalty and integrity, to be most sought after in industry [8]. These transferrable skills
are taught to students using induction skills classes, where they are made to give presentations,
work in teams, run effective meetings, and manage time using practical case studies [9]. Literature
highlights a clear gap, where a lot of focus has been on the acquisition of fundamental technical
and soft skills for engineering students. There is a need for more studies on the acquisition of
emerging technical skills, specifically Al skills, and examining the role that faculty play in their
students’ acquisition of these skills.

Pros of Al integration in Education

Artificial intelligence has added value to the education industry. A major problem that has existed
in education is that students have different learning styles and paces, and some faculty tend to pull
the rest of the class at the fastest student’s pace. This causes some students to be left behind while
others advance, and a continuation of this practice throughout the course could limit students’
understanding or even cause them to fail [10]. This is one main area where Al has revolutionized
the education sector, offering personalized educational content [11], as well as personalized
assessments and real-time feedback [4], [12]. With this innovation, students can learn adaptively,
with access to intelligent education systems that align with their individual learning needs. They
can ask as many questions as they need for their understanding outside of class, quiz themselves,
and get real-time feedback [13]. These intelligent systems also analyze students’ learning history,
interests, and learning styles for more tailored content. Additionally, Al is used in facial recognition
software applied in classrooms to assess students’ engagement and attention [11]. For faculty, Al
serves as a tool for grading by helping to generate tests and evaluation criteria, allowing faculty
more time to enhance their teaching material [14].

Challenges or Risks with Adopting Al in Education

Despite the many applications of Al in Education, its integration into the industry is not without
its challenges and risks. A major challenge lies in the fact that educational programs mostly have
already established and rigid curricula, making it difficult for faculty to integrate AI components
into their teaching practices [15]. The rigidity of curricula is often linked to accreditation
requirements and institutional policies. Similarly, some institutions, faculty, and students are
resistant to adopting Al due to fear of the unknown and other concerns, including an awareness of
AT’s impact on the environment [16]. Another challenge with adopting Al in education is a lack of
the extensive resources needed, including hardware and software infrastructure, and the large
amount of training data [17]. The problem of limited resources could cause bias against



underrepresented or financially disadvantaged institutions, impacting certain disadvantaged
students’ ability to learn and access AI [18].

Risk factors associated with the adoption of Al in education are extensive; there is a significant
risk that people in the education sector, particularly students who are still on their learning journey,
could lose critical thinking and writing skills as a result of overreliance on generative Al [19]. The
risk of losing critical thinking skills does not lie in using Al for repetitive tasks like computation
or syntax-based tasks, but with more creative aspects like writing. Researchers equally caution
against the adoption of Al due to issues regarding compromised academic integrity and cheating
among students [1].

Additionally, there are other ethical concerns associated with Al use in education, such as its
environmental impact. The environmental impacts of Al include, but are not limited to, high energy
consumption, high carbon footprint, and excess water consumption [20]. These are as a result of
the vast amounts of data needed for Al processing and the extensive quantities of water needed for
cooling Al data centers. Another concern is the lack of clear guidelines and boundaries on what
can and cannot be uploaded onto Al platforms, leading to sensitive private information and
sometimes even companies’ intellectual property being uploaded to Al platforms without
consideration of the consequences [21].

Engineering Industry and Demands for AI Skills

The emergence of the fourth industrial revolution (Industry 4.0) has led to the digital
transformation of businesses and manufacturing processes [22]. Industry 4.0 is characterized by
evolving technologies such as Artificial Intelligence, Internet of Things, and automation, among
others [23]. The World Economic Forum for 2025 reported that recent advancements in Al are
expected to fuel the demand for technology related skills, with Al and big data topping the list of
fastest growing skills that employers expect employees to have [24]. Researchers have found that
students need to be prepared for the demands of modern industries and sustainability challenges
that arise with the trends of industry 4.0 [25]. These trends highlight a gap in traditional
engineering curricula that may limit students’ exposure to attaining new high-demand skills.

Al in education is a new but steady growing area of research, and although there have been some
studies on faculty perceptions of Al and students’ readiness for an Al-driven job market [26], [27],
[28], a major gap remains in literature. Mainly, there has been little to no exploration of how this
new development will be incorporated in students’ training and the role faculty will play in the
process. This study contributes to previous findings on faculty perceptions of AI while elucidating
potential roles they play in educating students as they prepare for the job market.

Theoretical Framework

The diffusion of innovations theory refers to the processes that occur when people adopt new ideas,
philosophies, practices, or technologies over time [29]. The theory served as a guided lens for two
main purposes: First, it informed the design of interview questions, which were structured to
highlight participants’ openness to adopting Al, their level of awareness of existing Al tools, and
their awareness of industry needs and trends. Second, it provided an interpretive frame for
understanding variations in faculty perspectives during data analysis. Specifically, it helped
distinguish participants who had already integrated Al into their teaching practices from those who
were still navigating uncertainty around its use.



Methodology

This study adopted a qualitative research approach, which allowed for the understanding of the
meaning faculty make through their interaction with Al in educational spaces [30]. The choice was
informed by the constructivist paradigm, which recognizes that people’s beliefs are shaped by their
assumptions, environments, cultural contexts, or lived experiences [31]. This approach was
appropriate for the study because it allowed faculty to recount their experiences with, and their
perceptions of, Al in educational contexts, as well as their perspectives of what skills will be
relevant for the current Al-driven job market.

Participants and Sampling

The research site was a public pro-Al (Al use encouraged and integrated throughout the institution)
R1 university (very high research activity) located in the Southwest of the United States. The site
was selected through convenience sampling, as the researchers had existing connections at the
institution. Snowball sampling was used, where participants were encouraged to tell another
faculty about the study. This approach was particularly helpful in identifying faculty members to
participate in the study. It was found that an introductory email from another faculty member made
it more likely for faculty to respond and participate. Inclusion criteria included engineering faculty
at any level in the university. The study was limited to only engineering faculty as the experts
training engineers for the job market at the university level. Their perspectives on what Al-related
skills students would need for an evolving job market would be highly relevant to the training
students receive. A total of 10 faculty were contacted to participate in this study, of which 7
responded and 5 completed the study (see Table 1). Table 1 includes a description of the 5
participants involved in this study, including their educational qualification, rank, years of teaching
experience, and their engineering specialty.

Table 1: Participant Demographics

Participant Educational Rank Years of Specialty
Code Qualification Teaching
Experience
1 PhD Professor 18 Manufacturing Engineering
PhD Associate 10 Mechanical engineering

Professor

3 PhD Professor 20 Engineering Education

4 PhD Associate 19 Biomedical Engineering
Professor

5 PhD Assistant 2 Engineering Education
Professor

Data Collection

Interviews served as the primary source of data in this study. Interviews are an effective data
collection technique when the intention is to understand the experience of individual people and
their meaning making of these experiences [32]. The interviews were semi-structured in nature,
following an initial guide but making the process more flexible, allowing new questions to be
asked based on a response provided by the participant [33]. Interviews were conducted both in-



person and on Zoom, depending on the participant’s preference. In-person interviews were
conducted in the participant’s office, and all interviews were audio-recorded via Zoom. Interviews
ranged from 60-75 minutes in duration. Sample questions that were asked included: “How do you
perceive students’ use of Al in their coursework or learning?”’; “What hesitations, if any, do you
have about integrating Al into your teaching or curriculum?” ; “What do you see as your role in
helping students develop the Al-related skills that will equip them to be prepared for the
workforce?”

Data Analysis

The data was analyzed using thematic analysis, which involved identification of patterns and
themes in the data [34]. Before analysis began, the interview transcripts, which had been prepared
by Zoom, were cleaned by removing all identifiable information, replacing the participants’ names
with pseudonyms, correcting errors, and removing filler words. Cleaned transcripts were loaded
into a software analysis tool called Qualcoder, which helped with managing, visualizing, and
organizing emerging codes. Each coder read through the transcripts twice before coding. The
coding technique used for this study was inductive coding, and the two coding strategies used were
in vivo and process coding. After the first round of coding, about 70 codes were initially identified,
which were later merged based on similarities to form 30 codes. Sample codes included
“automating tasks,” “sending emails,” and ‘“overwhelming resources.” After coding was
completed, patterns identified helped in developing 6 themes in the data.

Research Quality and Validity

Three elements of the “Big-Tent” model were adopted to ensure the quality of this study [35]
including worthy topic, rich rigor, and ethics. The study met the worthy topic criteria as it
investigates students’ preparedness for an Al driven job market, a timely and relevant topic. To
ensure the rigor of this study, the diffusion of innovations theory was used to guide the research
and interview questions, and in making meaning of the findings. Ethics was incorporated by
getting Institutional Review Board (IRB) approval at the research site in alignment with procedural
ethics requirements and by addressing any other ethically important moments that came up during
the research process, such as in interviews, appropriately.

Member checking was another technique used to enhance the studies credibility, and it was done
by returning interview transcripts to participants to verify accuracy. Incorporating these measures
ensured that the study maintained a high quality and produced trustworthy results.

Positionality

This work was conducted through a social constructivist paradigm. The first author is an
engineering student currently pursuing her PhD degree. Her educational background includes an
undergraduate degree in Computer Science and a master’s degree in information technology. Her
technical background has had a significant influence on her research, which focuses on responsible
and ethical integration of emerging technologies such as Artificial Intelligence and Virtual Reality
in Education. The second author is an Associate Professor in engineering experiencing firsthand
the power and pressures of Al in real-time in the classroom. Being at an institution that is pro-Al
has had a significant impact. However, the open-ended nature of how that could be enforced
pedagogically leaves real considerations for what that looks like and the role faculty see as their
responsibility. In a moment where the uptake of Al is rapid and pervasive, the authors wish to



galvanize deep reflection on what may be blind spots in the process. Understanding the challenges
that may hinder alignment between academic preparation and industry’s needs in the era of Al is
paramount. This work focuses on faculty as a major agent in the shaping and execution of the
academic preparation that engineers receive to prepare them for the future workforce. Thus, this
investigation to get a pulse on what faculty perceive as the value of Al as a workforce ready skill
and their role in positioning students’ development of these skills is of great significance.

Results

Data analysis resulted in six themes which were relevant to answering the proposed research
questions. For RQ1, two themes were identified: Al is an efficiency tool, and Al is a learning and
thinking partner. Similarly, RQ2 had 2 themes: Overuse & overreliance and ethical concerns.
Lastly, RQ3 had 2 themes: facilitators of adaptive learning and translators between academia and
industry.

Faculty Perceptions of Al

Al is an Efficiency tool

Faculty identify Al as a tool for efficiency and offloading repetitive tasks. Sharing her experience
during an internship where a senior engineer spent most of their time on redundant report
generation, one participant shared:

She didn't have to be doing all this repetitive stuff every day. She could contribute in more
meaningful ways with her background. So that example really stuck with me, and I still
think about it as I'm talking to you about Al, because I feel like that's the exact kind of
thing, that if Sally was graduating today, and that was her job, then she should be able to
go in and say oh, I see what you want me to do, and I think I can have Al help do that much
faster, and then I can take on more responsibilities.

Similarly, other faculty members shared that Al can serve as a tool to perform redundant tasks. As

one participant recounted: “Where I think its place is in education, and probably in the workplace

is in that way. Offloading, repetitive maybe computation-based or syntax-based kind...I mean just

the same way we use a calculator”. While some faculty also see the benefit in using Al to respond

to emails and save time, others feared that it would replace human interactions. One faculty shared:
And I've also experienced students using Al to write emails to me that are obviously Al-
generated. And I understand that, too. There's some I guess we could call it reputation
management between students and faculty...And this might be a personal preference,
because I'm a very relationally oriented person, but I would prefer an email with a typo or
a grammar error that's written by the actual person than something outsourced to ChatGPT,
or Claude, or any of the others.

This participant quote suggests that while faculty understand why students feel pressured to send
perfectly written emails to faculty, they would still prefer that human touch in student emails.
These quotes from faculty highlight the value of Al as a tool to enhance efficiency, thereby
increasing productivity, but also acknowledges its ability to impact human interactions

A Partner in Learning and Thinking



All the faculty interviewed had a positive perspective on Al usage in the classroom and allowed
students to use it as long as they were being honest about how it was used. One faculty shared
about her classroom Al policy: “I'm not opposed to using Al. But then, like, if you did use it, like,
how did you use it, and what ideas did it generate, and how that shows up in the final deliverables.”
The positive Al policies were a reflection of faculty’s own belief of Al as a learning tool. A
participant shared: “I think the way I tend to use it is like a critical, as a critical friend, someone to
help me, like, think deeper about things.” Others also thought of it as an idea generation and
brainstorming tool, which they thought was beneficial to both students and faculty. Overall, faculty
mostly saw the value of Al in enhancing their learning capabilities, as well as those of their
students, as long as they were honest about using it.

Faculty Reservations for Integrating Al

Overuse and Over-reliance
Despite an overwhelming positive attitude towards Al, faculty voiced some concerns they had
about integrating Al into their teaching curriculum. Once major concern they had was the issue of
overuse and overreliance, which could lead to the loss of foundational engineering skills.
Particularly, faculty noted a disturbing trend across their first year and senior students. Senior
students were more discerning in their use of Al as noted by this faculty:
My seniors today presumably entered college without Al so they had at least an opportunity
in the first couple years to engage in critical thinking a little bit, engaging in their own
writing, and so I think that they might be more discerning in how they're using Al than my
first years.
On the other hand, faculty noted that first year students seemed to be over-reliant on Al:
“incoming students, they can't do anything without it [AI].”

As faculty expressed these concerns, they shared that there is a need for balance: “We don't want
students that can't do anything, and that need Al to think or do anything. But then also, we also
don't want to graduate students that are just totally blinded to it and have no idea how to use it.”

Ethical Concerns

Another major concern that was shared across all faculty in this study was the ethical concerns of
using Al, including environmental, privacy, and academic integrity concerns. One faculty member
shared about Al and the environment:

I try not to rely on it all the time, because I know that there's an environmental aspect to it.
I know that there's concerns about the water usage and the negative impacts of data centers,
so I try to be balanced.

The quote from this faculty demonstrates a need for balance and discernment in what tasks we
actually need Al for. In relation to privacy concerns, faculty shared their reluctance to upload
others’ interview data, as well as students’ and company’s intellectual property onto generative Al
platforms without permission. He shared:

You know, and here it's the same thing, like, other people's information that we may come
into contact with, are we just uploading it? And in business, in engineering, it might be



information about a company. I'm uploading supplier information into ChatGPT to help me
within an hour. Is that okay? So, just the boundaries of where we need permission.

Another faculty equally shared their concerns about academic integrity:
Another thing I think students need to know that I would like to, at least in my class, is I
want them to think through the ethics of this, and so it's unethical to just accept an Al
answer without checking it.

This quote was shared by a participant in relation to students just accepting Al generated answers
as the ground truth, without checking their veracity.

Faculty and Their Perceived Role

Facilitators of Adaptive Learning

Faculty mainly identified their role in positioning students for an Al-driven workforce as

facilitators of learning. One faculty member shared:
I see my role the same as it always has been, which is to help facilitate learning for students
in a classroom setting...I think everybody's responsible for their own learning, and I think
the faculty member's responsibility is being able to be thoughtful about what it is that they
should be learning, and how to facilitate that learning.

This participant noted that although the Al-driven workforce is fairly new, their role as a facilitator
of learning remained the same, while emphasizing that the student bears the primary responsibility
for their own learning. Another participant shared similar sentiments:
I've helped guide them [students] to understand the landscape of what they need to do,
because they're responsible for their own learning and their own acquisition of skills. Our
classes should support that and should move them forward in that path.

While some faculty identified students as being responsible for their own learning, others saw it
as a shared responsibility between students, faculty, and the institution. In addition to identifying
hers and her students’ responsibility in preparing for an Al-driven workforce, a participant added
what she considers as the institution’s responsibility:
I'd like to think, like, on a more institutional level, how do we change our programs, to
really integrate Al so that they [the students] have the skills, and so they're more
competitive, you know, for jobs when they get out, and are just also more critical thinkers
and stuft?

In this quote, the faculty member raises questions about how institutions could strategically design
their programs to provide adequate Al training to their students.

Translators Between Academia and Industry

Another key role faculty play is serving as a resource guide to their students, to keep up with
current trends in the industry. One participant noted her role as “raising students' awareness that
these tools exist, that industry cares about them. Paying attention to them. And trying to curate
experiences where they're getting practice with the tools.” Similarly, noting that the amount of Al
resources available out there are abundant, this faculty member spoke of their role as a guide:



I think I see my role almost as a guide. There are so many resources out there. It's...
overwhelming. It's overwhelming for me, it's overwhelming for my colleagues, but because
I'm using Al on a daily basis, and teaching Al on a daily basis, I see my role to be able to
help kind of guide them on their own path.

In addition to figuring out what Al tools and resources are currently relevant in industry, faculty
also saw their role as identifying industry needs, as one shared:

I'm interested in figuring out, like, what's happening in industry, like, what do they think
their needs sort of are? And then also, like, what might we be able to do? Or, what are the
opportunities in this space? How we can sort of almost change engineering work, or change
the curriculum.

In this quote, the participant identifies that industry needs are changing and that faculty need to
constantly be updated on what those new trends are to better position their students for the Al-
driven job market.

Discussion

The purpose of this study was to explore faculty perceptions of Al in educational contexts and to
uncover their perceived roles in positioning students for an Al-driven job market. The findings
revealed nuanced perspectives that embraced Al’s growing role and relevance, while also raising
concerns about overreliance and ethical issues. These findings contribute to the ongoing
conversations in academia about how engineering programs can respond to the changing industry
demands.

RQI: Engineering faculty’s perceptions of Al use in education

Faculty described Al as an efficiency and learning tool that can reduce redundant and
computational tasks. They found it useful for tasks like software coding, responding to emails,
generating reports, etc. This finding is consistent with existing literature that suggests Al is a
productivity and personalized learning tool [4], [12]. Although all faculty who participated in this
study were open to Al use, some were more accepting than others. Specifically, faculty who
personally used Al for critical thinking and idea generation were more open to Al use in the
classroom than those who did not. Their patterns of adoption of Al align with the diffusion of
innovation theory [29]. Faculty who were already integrating Al into their own research and
teaching, and openly experimenting with new Al tools reflect the behaviors of early adopters, that
is, they are comfortable operating without any proven playbook. On the other hand, faculty who
waited for Al tools to demonstrate consistent reliable value before incorporating them into their
courses more closely resemble the late majority due to their cautiousness and skepticism

RQ2: Faculty Reservations about integrating Al into curriculum

Despite their support of Al, faculty voiced concern about overreliance on Al, especially among
first-year students. Although previous studies have found that students overuse Al [1], this study
uncovered an emerging observation: three faculty in this study perceived incoming students as
more reliant on Al than senior students. These observations are worth exploring further, as they
reflect faculty perceptions rather than direct measurements of student behavior. A possible
explanation offered by one faculty member is that senior students had the opportunity to develop



their cognitive skills and build domain knowledge before generative Al became widely popular.
Though this explanation seems plausible, there may be alternative explanations, highlighting the
need for research that directly examines students’ Al usage patterns across different year groups.

Also, ethical concerns, including privacy, academic integrity, and environmental issues emerged.
Faculty expressed their discomfort in uploading sensitive interview and student information onto
generative Al platforms and also expressed their concerns for students uploading sensitive
company intellectual property onto these platforms. All of these findings are consistent with prior
literature [18], and highlights the need for boundaries and consent when uploading information
onto Al platforms.

RQ3: Faculty Perceptions of their role

Faculty perceive their role in positioning students for an Al-driven workforce the same way they
always have, as facilitators of learning who guide their students in navigating a new complex
landscape rather than being solely responsible for their learning. They highlight the importance of
engaging critically with Al, adaptability, and developing discernment, rather than training students
to use specific tools that may become obsolete. This echoes prior findings that durable skills are
essential for industry 4.0, not just technical skills [6]. Additionally, faculty described their role as
resource guides and liaisons between academia and industry, helping students make sense of the
overwhelming number of Al tools that exist. They equally help to identify meaningful applications
that are relevant to industry while filtering out overhyped and irrelevant information.

It is important to note that faculty view the responsibility as not solely individual instructors’
responsibility, but rather as a shared responsibility, with students and institutions playing their own
roles. They identified students as being primarily responsible for their learning, while also
identifying important roles institutions could play, including curricular redesign to support
equitable Al skill development across different programs, which aligns with prior literature [3].
Viewed through the lens of the diffusion of innovations theory, the findings suggest that faculty
roles in Al workforce preparation depend on their adoption category. Faculty who actively engage
in Al and industry trends are more likely to assume leadership roles, serving as guides and
curriculum innovators, while those who are more cautious are more likely to focus on foundational
skills and limiting students’ exposure to Al. Together, these faculty roles contribute to a gradual
yet steady preparation for an Al-driven workforce in engineering education.

Implications

The findings reinforce the value of integrating ethics into engineering programs, especially as Al
becomes more and more embedded into students’ lives. There is a need to establish boundaries
and consent when it comes to Al use, both with uploading sensitive information on Al platforms
and using Al in classrooms. Faculty and institutions need to be cautious about respecting individual
students’ choices and providing alternate assignment options for students who would rather not
use Al. Additionally, faculty can begin requiring critical evaluation of assignments and asking
students to include reflections to justify their responses. More specifically, faculty can include Al-
use disclosure statements in their assignment guidelines, requiring students to not only document
whether they used Al, but how they used it, which prompts they entered, and how they evaluated
or modified the output. Requiring the submission of prompt logs containing a record of interactions
with Al could also serve as a transparency mechanism that encourages student reflection. Faculty
can also introduce model critique exercises where students are asked to identify errors, biases, or



limitations of Al-generated responses. These strategies could help reinforce critical evaluation
skills rather than passive acceptance of Al responses.

The findings also suggest a shift in faculty roles from being transmitters of technical knowledge
to facilitators of adaptive learning. This would mean that rather than training students to use every
single Al tool — which, by the way, is not feasible — students should be taught how to learn Al and
to critically evaluate its responses. The findings equally highlight the need for stronger industry
connections and the importance of faculty staying up to date with industry trends to better support
student learning. Finally, the shared responsibility for teaching students Al skills means that each
party (students, faculty, and institutions) must join forces together for students to succeed.

At institutional levels, there is a need for a coordinated policy development approach that reflects
the shared responsibility in Al training as identified by faculty in this study. Engineering
departments could establish Al polices at the program level that reflect discipline-specific ethical
considerations, such as uploading proprietary information unto generative Al platforms.
Educational institutions could also create faculty learning communities, where faculty can share
pedagogical strategies and stay current on industry trends. This approach would reduce the burden
currently placed on individual faculty to navigate Al integration alone.

Limitations and Future work

The goal of this study was not to produce generalizable results, but to develop a conceptual
understanding of how a small group of engineering faculty navigate Al integration.

A major limitation of this study is that all participants were sourced from a single R1 institution
with a culture that leans favorably towards Al adoption as described by the participants. Faculty
perspectives at institutions with more restrictive Al policies or with fewer resources may produce
different outcomes. Additionally, the study included faculty from only a subset of engineering
disciplines, including manufacturing engineering, mechanical engineering, biomedical
engineering, and engineering education, and perspectives from other fields such as civil
engineering or computer engineering may introduce new insights, particularly around professional
ethical practices.

These findings serve as a foundation for several directions of future research. In future studies, the
themes identified could be used in developing survey instruments that would allow for broader
examinations of faculty’s perception of Al and their role across engineering discipline and
institution types. Additionally, further research will include perspectives from students,
institutions, and industry partners on the role they play in preparing students for an Al-driven
workforce.

Conclusion

This study investigated faculty perceptions of Al use in educational settings and sought to uncover
their perceived roles in positioning students for an Al-driven job market. The findings revealed
that faculty identified the value of Al as an efficiency tool and a learning partner. At the same time,
they expressed significant concerns regarding student overreliance on Al, particularly among first-
year students, as well as ethical issues related to academic integrity, privacy, and environmental
sustainability. Their concerns highlight the importance of preserving foundational engineering



skills and ensuring that students are still able to learn the domain knowledge related to their field.
Faculty equally identified their role as facilitators of adaptive learning and translators between
academia and industry, highlighting the importance of keeping up with industry trends and helping
students navigate an overwhelming Al ecosystem.

As Al continues to disrupt both industry and academia, engineering faculty must begin to
reimagine their roles as facilitators of students’ learning, to ensure that they can adaptively learn
new Al skills and tools as they emerge. Engineering programs must also proactively adapt curricula
and develop policies to ensure that graduates are equipped with the skills and ethical judgement
necessary to thrive in the job market.
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