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Exploring Students’ Understanding and Expectations of Artificial Intelligence
(AI): A Freshmen Perspective

Abstract

This paper is complete research. As Al technologies rapidly evolve and integrate into various
industries, understanding how incoming college students perceive and use these tools is crucial
for shaping educational strategies. This study examines freshmen in an Intro to Engineering and
Computing course through pre- and post-surveys conducted around an Al-focused lecture and an
Al-integrated assignment. The pre-survey assesses students’ familiarity with Al tools like
ChatGPT in academic and personal contexts. The post-survey evaluates changes in awareness,
confidence, and interest after the lecture and assignment. Results provide insights into AI’s
impact on academic performance and efficiency, guiding curriculum development. Additionally,
the cohort will be surveyed again in three years to assess their long-term Al experiences and
career readiness.

1. Introduction

Artificial Intelligence (Al) traces its origins to the mid-20th century when researchers began
exploring the possibility of creating machines capable of simulating human intelligence [1]. Early
efforts focused on symbolic reasoning [2], problem-solving [3], and basic learning algorithms [4].
As computing power increased, data became more accessible, and algorithms advanced, the field
experienced significant growth. Particularly, neural networks [5-7] inspired by the structure of the
human brain led to modern machine learning and deep learning techniques. Today, Al spans
diverse applications, including natural language processing [8], computer vision [9], robotics [10],
and decision-making systems [11], profoundly impacting industries and everyday life.

Artificial Intelligence (Al) serves as a transformative tool in academia, revolutionizing learning,
teaching, and research methodologies. In education, Al-powered platforms customize learning
experiences by adjusting to individual students' needs [12], providing tailored lesson plans [13-14]
and instant feedback [15]. Automated grading systems [16-17] and intelligent tutoring solutions
[18-20] reduce administrative workloads for educators, allowing them to dedicate more time to
interactive and personalized teaching. In the realm of research, Al expedites data analysis [21-23],
enabling researchers to process extensive datasets, identify trends, and derive insights with
unmatched speed and precision. Furthermore, Al enhances academic accessibility through tools
like real-time language translation [24], speech-to-text software [25], and assistive technologies
designed for students with disabilities [26-27]. By driving innovation and improving efficiency,
Al is reshaping academic landscapes and empowering both educators and learners.

However, the adoption of Al in academia has introduced challenges, particularly concerning
plagiarism [28] and academic integrity [29]. Advanced Al tools, such as generative language
models, can produce essays, research papers, and other academic content that may be difficult to
detect as non-original work. This raises concerns about students using Al to bypass learning and
submit Al-generated material as their own. Beyond plagiarism, there is the challenge of ensuring
that Al tools are used ethically [30], as improper use can undermine the educational process and
devalue academic achievements. To address these issues, institutions must establish clear



guidelines for Al use, educate students and staff on ethical practices, and invest in technologies to
identify and prevent misuse.

Besides, the adoption of AI in industry is revolutionizing business operations and driving
innovation across sectors. Companies leverage Al to optimize processes [31], enhance decision-
making [32], and improve customer experiences [33]. In manufacturing, Al-powered systems
enable predictive maintenance [34], quality control [35], and supply chain efficiency [36]. In
healthcare, Al supports diagnostics [37], drug discovery [38], and patient care management [39].
Thus, it crucial for students to be prepared in their freshman year, not just by understanding Al
concepts but also by developing critical skills to thrive in an Al-integrated world. While many are
excited about Al's potential to transform industries and drive innovation, others may feel
overwhelmed by its complexity and uncertain about how it will impact their future careers. As
newcomers to higher education, they may not fully recognize the pervasive role Al will play across
fields such as healthcare, engineering, and technology. By offering foundational courses in Al,
fostering problem-solving abilities, and emphasizing interdisciplinary applications, educational
institutions can help freshmen gain the knowledge and confidence needed to navigate the rapidly
changing landscape and leverage Al’s potential for their future success.

As faculty members, it is essential not only to teach students the technical aspects of Al but also
to address its ethical implications, potential biases, and societal impact. Faculty should guide
students in using Al tools responsibly, encouraging them to apply Al in ways that enhance human
creativity, critical thinking, and problem-solving. Additionally, faculty should promote discussions
on the ethical considerations of Al, including privacy, fairness, and transparency, ensuring that
students are prepared to navigate the challenges and opportunities Al presents in both their
academic and professional lives. By offering a balanced and informed perspective, faculty play a
crucial role in shaping responsible Al users and future innovators, ensuring that students gain the
knowledge and skills needed to use Al effectively.

In this context, we surveyed freshman engineering and computing students about their use of
ChatGPT and provided guidance on how to effectively use Al to refine their assignments. This
paper presents the results of the surveys, analyzing students' initial perceptions, expectations, and
experiences with Al tools, as well as the strategies they employed to enhance their interactions
with ChatGPT during a structured assignment

2. Methods

This study utilized a survey-based approach to examine the understanding, expectations, and
perceived applications of artificial intelligence (AI) among first-year engineering and computing
students. The survey was designed to capture the students’ initial perceptions prior to any formal
lecture on Al tools and their perspectives after engaging with the lecture content.

The study included participants enrolled in an "Introduction to Engineering and Computing"
course at xxxxxx University. Prior to full deployment, the survey underwent a face validity
assessment with a faculty panel to ensure clarity and relevance. All participants in the study were
traditional undergraduate students, primarily aged 18-19, with the majority being domestic
students. Approximately 15-20% of the respondents were international students. Unfortunately,
socioeconomic background information was not available at the individual level.



The surveys were administered in two stages: a pre-survey (Al use and student perceptions
survey; deployed four weeks into the semester) conducted at the beginning of the semester, prior
to an Al-focused lecture, and a post-survey (Al use reflection survey) conducted three to five
weeks after the lecture. The lecture provided students with an introduction to Al concepts,
practical demonstrations of Al tools such as ChatGPT, and discussions on ethical considerations
in Al development and use. Prior to full deployment, the survey underwent a face validity
assessment with a panel of faculty to ensure clarity and relevance.

The post-survey was conducted to assess students’ experiences and strategies after using
ChatGPT for an assignment. The survey included questions designed to evaluate how effectively
students communicated with ChatGPT, the challenges they faced, and the insights they gained.
Students reported the frequency of prompts provided to ChatGPT, whether they needed to
rephrase or clarify their requests, and their ability to communicate effectively with the tool.
Ratings were used to measure ChatGPT’s helpfulness in generating and summarizing
information, as well as its ability to offer unique insights on the "Spirit of Engineering."
Originally, the "Spirit of Engineering" assignment required students to write a reflection on their
understanding of engineering, motivations, career goals, and expected lifestyle in their chosen
engineering field—without using Al tools—to ensure authentic, independent insights. After the
Al lecture, students revisited the same assignment using ChatGPT, allowing them to experience
personalized, Al-assisted writing. This exercise enabled a direct comparison between their
original reflections and Al-generated responses, highlighting AI’s ability to refine ideas.

Students also reflected on strategies they used to enhance ChatGPT's responses, such as
rephrasing questions, providing additional context, or asking for specific clarifications. Open-
ended responses allowed students to elaborate on challenges and their reasoning for difficulties
encountered. This survey provided qualitative and quantitative data on the usability and
effectiveness of Al in facilitating learning and problem-solving in the context of engineering
education.

The survey questions covered multiple aspects of Al understanding and application:

o Awareness and Use of Al Tools:
Questions assessed the frequency and types of Al tools students had used prior to the
survey and their familiarity with specific Al applications in engineering and computing.

o Perceived Benefits and Risks of Al
Students were asked about their perceptions of the potential advantages of Al in
professional settings, as well as any risks or ethical concerns they associated with Al

o Skills and Knowledge Expectations:
The surveys explored students' expectations regarding the skills and knowledge they
believed were necessary to effectively use Al in their field.

e Confidence and Preparedness:
Participants rated their confidence in applying Al to solve engineering or computing
problems and their sense of preparedness for Al-integrated workplaces.



3. Results and Discussion

The course enrolled a total of 88 freshman students from various engineering and computing
majors, including Mechanical Engineering, Electrical Engineering, Computer Science, Software
Engineering, and Environmental Engineering. The pre-survey received a response rate of 95.5%,
reflecting the students' initial perceptions and familiarity with Al tools. The post-survey,
conducted after completing an Al-enhanced assignment, garnered a response rate of 88.6%,
providing insights into students' experiences and strategies for effectively using ChatGPT in their
coursework. Every student who answered “yes” provided written responses with a follow-up
question. The responses were typically concise, averaging 15-20 words. Our content analysis
was conducted collaboratively by all authors, who used a combination of inductive and deductive
approaches to identify themes.

3.1 Al use and student perceptions survey results

In the pre-survey, students demonstrated a range of familiarity with Al tools, with a majority
indicating limited prior experience (Figure 1). Many students were aware of Al tools like
ChatGPT but had not extensively explored their applications.

Familiarity with Al tools

1% ® | have never used them.

® [ have heard of them but
rarely use them.

m [ have used them a few
times.

= [ use them regularly.

m [ use them frequently and
understand their
capabilities well.

Figure 1: Students responses to question regarding familiarity with Al tools.

3.1.1 Academic use

In the pre-survey, 82% of students reported using Al tools for academic purposes, while 18%
indicated that they had not yet utilized these tools. This highlights a significant majority of
students actively engaging with Al in their studies, though their familiarity and confidence with
these tools varied widely. Many expressed curiosity and a willingness to explore Al's potential,
while others were more cautious, reflecting concerns about ethical use and reliance.

When followed up with If yes, briefly describe how you used Al for an academic task. Students
provided detailed responses describing how they used Al for academic tasks, revealing both
practical applications and the frequency of usage across different areas. Idea generation emerged



as the most common use, with approximately 40% of students relying on Al to brainstorm topics
for essays, research papers, and assignments (figure 2). They used Al to develop starting points,
structure their work, and generate ideas for further expansion. For example, one student
mentioned using Al to "generate ideas for research topics," while another highlighted it helped to
"get starting ideas and design" for essays. Many clarified that Al served as inspiration, but they
built upon its suggestions to produce original work.

Problem-solving and clarifications were also significant, with roughly 30% of students reporting
Al's role in tackling challenging subjects like mathematics, programming, and science. Students
used Al to solve complex problems, provide step-by-step explanations, and double-check
answers. For instance, one student shared, "Whenever I got stuck in a problem, I used Al to
understand the solution and learn to solve similar problems," while others highlighted its
usefulness for "solving calculus problems" and debugging code. Al was particularly helpful in
computer programming, where students used it to grasp concepts such as classes and manipulate
data for projects.

Improving writing quality was another key area, cited by about 20% of students, who frequently
turned to Al for grammar checks, proofreading, and refining their essays. Students described
using Al to fix grammatical errors, improve clarity, and ensure their writing was polished. One
student noted, "I use Al to check my essays and improve wording," while another shared, "It
helped me correct grammatical and punctuation errors." Al tools also provided structural
feedback, allowing students to produce higher-quality assignments.

In addition to idea generation and problem-solving, research support accounted for 10% of
responses. Students used Al to summarize articles, clarify difficult concepts, and plan their
research papers. One respondent mentioned using Al to "plan out my paper and give feedback on
my progression," while another shared its value in "researching public databases" and structuring
annotated bibliographies. Al was particularly beneficial for international students, who used it to
better understand academic topics and improve their language proficiency.

A smaller group of students (<5%) reported more creative or unique uses of Al, such as
generating book summaries, organizing study notes, and preparing for exams. One student
shared, "I used Al to summarize my class notes to make them easier to memorize," while another
used Al to create notes and explore curiosity-driven topics, like networking. Overall, students
used Al as a multifunctional tool to enhance their productivity, learning, and writing skills.

Students demonstrated varied behaviors and perceptions regarding the use of Al tools for
academic purposes, reflecting a balanced mix of reliance and skepticism. When asked if they
cross-check information provided by Al tools, 45% of students responded "Yes, always,"
showing a strong commitment to verifying the outputs of Al tools. Another 40% stated "Yes,
sometimes," indicating that while they use Al as a resource, they do not blindly trust the
information provided. This means that a combined 85% of students engage in some level of
verification, demonstrating a critical approach to Al use. In contrast, only 15% reported cross-
checking "Rarely" or not at all, highlighting a smaller group that uses Al tools without rigorous
fact-checking.
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Figure 2: Survey responses to “describe how you used Al for an academic task”.

On a scale of 1 to 5, the helpfulness of Al tools received an impressive average rating of 4.2,
with many students describing Al as a valuable aid for tasks like generating ideas, solving
problems, and improving the quality of their work. This high score reflects AI’s perceived ability
to streamline academic efforts and make learning more efficient.

Similarly, the accuracy of Al tools was rated at an average of 3.9, indicating that students
generally trust Al to provide correct information, though there are occasional doubts or
inconsistencies. Some students expressed that Al outputs often require further refinement or
elaboration to meet their academic needs fully. Reliability, however, received a slightly lower
average rating of 3.8, suggesting that while many students find Al tools dependable, some
remain cautious and selective about their usage. This slight dip in reliability scores underscores
lingering concerns about Al's limitations, such as incomplete or contextually inaccurate
responses. Despite these reservations, students' responses indicate a growing reliance on Al in
academic settings. Most students view Al as a supportive tool rather than a perfect solution,
actively verifying its outputs and integrating its suggestions thoughtfully into their work.

3.1.2 Non-academic use

Students reported diverse uses of Al tools for non-academic purposes, with 60% using Al
occasionally (once or twice a week) and about 25% using it frequently (3-5 times a week),
reflecting its growing role in their daily lives. Only 15% of students reported rare or no usage.
The most common applications include planning and productivity, where students rely on Al to
create schedules, brainstorm ideas, or organize tasks, such as “planning an event” or “making a
timetable.” Al is also used extensively for creative purposes, such as generating images, music,
or art designs. Examples include students using Al for “creating pictures from a description” or
“designing tattoo ideas.” For entertainment and leisure, Al serves as a tool for gaming strategies,
personal hobbies, and chatting, with one student noting they use it to “check NFL player stats” or
“chat when bored.”



Categorization of Al Usage for Non-Academic Purposes
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Figure 3: Summary of students responses to survey question “provide examples of how you used
Al for a non-academic purpose”.

In addition, Al is used for problem-solving and personal assistance, such as troubleshooting
code, solving math problems, or seeking advice on personal issues. Students highlighted its
utility for tasks like “troubleshooting code for a personal project” or asking for
“recommendations in a new country.” On a scale of 1 to 5, students expressed significant interest
in learning about Al and its applications in engineering and computing, with an average interest
rating of 4.1 and approximately 50% rating their interest as 5 (Very Interested). When asked
about their expectations, students foresee Al tools evolving to become more human-like, capable
of understanding tones, providing emotional responses, and offering highly accurate,
personalized answers. Practical applications, such as solving complex problems, improving
productivity, and generating creative outputs like text, videos, or designs, were frequently
mentioned (figure 3). Overall, students view Al as a versatile tool that enhances their
productivity, creativity, and daily decision-making.

Students expressed a clear understanding of how Al will influence their chosen fields over the
next 5-10 years, highlighting both opportunities and challenges. The most common expectation,
mentioned by 45% of respondents, is that Al will significantly increase efficiency and
productivity, streamlining workflows and enhancing output. Similarly, 35% believe Al will
automate routine tasks, freeing time for more creative and complex activities, while about 30%
see Al driving improved innovation and creativity. Al’s role in enhancing decision-making
through data-driven insights was noted by 20%, and 25% foresee a transformation of job roles,
requiring new skills and approaches. Additionally, around 15% mentioned Al-driven research
advancements as a key benefit, while 10% raised concerns about job displacement due to Al
adoption. Roughly 20% of students anticipate increased collaboration with Al systems, viewing
it as a complementary tool that will support human skills. However, around 10% expressed
uncertainty about Al's impact, indicating the complexity of its future role.

When asked about the importance of understanding Al tools for career success, students rated it
an average of 4.3 out of 5, demonstrating strong consensus on its significance. Half of the
respondents (50%) rated it as "extremely important", while another 30% considered it "very



important". A smaller group (15%) viewed it as moderately important, with only a few students
(5%) assigning minimal importance to Al proficiency. Overall, students recognize Al as a
transformative force that will enhance productivity, innovation, and decision-making, while also
raising concerns about job changes and displacement. This underscores the need for students to
develop Al-related skills and adapt to its evolving role as both a collaborative tool and a driver of
change in their future careers.

3.2 Al use reflection survey results

The Al Reflection section explores students' experiences using ChatGPT, focusing on their
interaction patterns, the number of prompts provided, and the need to refine their input to
achieve satisfactory responses for the assignment. When asked how many times they engaged
with ChatGPT during the assignment, the majority of students (50%) reported using the tool 3-4
times, while 28% used it 1-2 times. A smaller group, 18%, interacted with the AI 5-10 times, and
4 % reported using it more than 10 times. These findings indicate that most students iterated
multiple times with ChatGPT, leveraging its functionality to refine their outputs. The responses
to follow up question “Did you need to provide more information, or rephrase your request
before you reached a final, satisfactory response?” Most students (78%) had to clarify their
requests sometimes to get a satisfactory response, while a smaller portion (15%) frequently
experienced this need. Only a minority of respondents (7%) found their queries resolved without
any additional clarification.

When asked why they believed the need for refinement arose, students provided a variety of
explanations. Many highlighted that their initial prompts lacked clarity or sufficient context,
leading to vague or incomplete responses from ChatGPT (figure 4). Others noted that the tool's
responses sometimes required tailoring to meet specific assignment objectives, prompting them
to refine their queries. Many students emphasized that providing clear, detailed, and specific
prompts was essential to achieving a satisfactory answer from ChatGPT. They recognize that the
Al performs better when the questions are straightforward or detailed. Ambiguous or broad
questions often yield less accurate results. These insights suggest that while ChatGPT is a
powerful tool, its effectiveness is closely tied to the user's ability to communicate their needs
effectively and adapt their approach during the interaction.

Survey Response Categorization: Understanding ChatGPT's Behavior

Clarity of the Prompt (User-Specific) [
ChatGPT's Al Nature and Design |
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Number of Responses



Figure 4: Students responses to survey question “Why do you think this happened” as a follow-
up to “Did ChatGPT understand your questions and requests clearly, or did you have to
significantly refine how you asked?”.

The survey responses indicate that students generally found ChatGPT to be a valuable tool for
generating and summarizing information. On a scale of 1 to 5 (1 = Not so helpful, 5 = Very
helpful), the majority of students rated ChatGPT highly, with 43% selecting a 5 (Very helpful)
and 47% selecting a 4. Only 10% rated it a 3, and no students rated it below 3, highlighting its
overall effectiveness. When asked whether ChatGPT offered unique insights or new ways of
thinking about the "Spirit of Engineering," 58% of students responded "Yes," while 32% chose
"Maybe," reflecting a broad perception that the tool encouraged new perspectives. Only 8%
answered "No," and 2% were unsure, indicating that most students found ChatGPT beneficial in
fostering innovative thinking about the topic.

When the students were asked the question “What strategies did you use to improve ChatGPT’s
responses?”, Providing additional background information or examples was the most frequently
mentioned strategy (30%). This reflects the importance of offering context to help ChatGPT
generate more accurate and tailored answers. Rephrasing the question closely followed, being
used in 25% responses. Rephrasing allows users to clarify or simplify questions, which improves
Al comprehension. Asking ChatGPT to focus on specific aspects and asking for deeper
explanation were also highly utilized strategies, suggesting users rely on iterative refinements to
achieve better responses. The “Other” category appeared in only 4% responses, indicating most
users rely on the core strategies provided.

Strategies to improve ChatGPT's response

= Providing additional background
o information
0

= Rephrasing the question

Asking ChatGPT to focus on
specific aspects

21%
Asking for deeper
explanation/clarification

= Other

Figure 5: Summary of student responses to strategies used to improve ChatGPT responses

Providing background information and examples emerged as the most effective way to improve
responses. Students recognized that ChatGPT performs better when given specific and relevant
context. Many students employed a trial-and-error approach, rephrasing questions and narrowing
down the focus iteratively to achieve the desired output. Asking ChatGPT to focus on specific
aspects indicates that students understand how to guide the model effectively toward a particular
angle or detail. Asking for deeper explanations reflects students’ attempts to push ChatGPT
beyond surface-level responses, especially for complex topics.



These strategies were often combined, highlighting users’ reliance on an iterative process to
refine prompts and clarify expectations. The responses demonstrate that users are learning to
interact effectively with Al by providing context, restructuring questions, and seeking depth in
responses.

3.2.1. Qualitative Reflections on ChatGPT Usage

The responses from students about their experiences using ChatGPT revealed valuable insights
into their perceptions of the tool’s capabilities, limitations, and the factors influencing its
effectiveness. Below are some key themes that emerged from their reflections, highlighting the
nature and capability of Al the effort made by users, the complexity of the questions posed, and
the differences between human and Al thinking.

Clarity and Specificity of Prompts: Many students emphasized that providing clear, detailed, and
specific prompts was essential to achieving a satisfactory answer from ChatGPT. They recognize
that the Al performs better when the questions are straightforward or detailed. Ambiguous or
broad questions often yield less accurate results.

Nature and Capability of AI: Students frequently mentioned ChatGPT’s design, algorithms, and
its ability to learn and adapt. They credit the AI’s foundational structure (trained models,
algorithms) for understanding their requests and delivering meaningful answers. However, some
also acknowledged its limitations, particularly in mimicking human-like thought.

Effort Made by Users: A portion of students highlighted the user’s role in formulating questions
effectively, adding context, and iterating when necessary. They realized that their ability to
rephrase, clarify, or provide additional context influenced the quality of responses.

Complexity of the Question: Students indicated that simpler questions tended to yield more
accurate and focused answers, while complex or vague questions led to misunderstandings. They
perceived that ChatGPT’s responses improve with simpler, well-structured prompts.

Human vs AI Thinking: Students noted differences between human thought processes and Al
responses, suggesting that the Al required precise inputs to function effectively. This highlights
students’ awareness of ChatGPT’s current limitations, such as its inability to fully replicate
human intuition or emotional understanding.

Limitations of Al Understanding: A segment of students cited ChatGPT’s limitations, including
incomplete understanding, generalized responses, and challenges interpreting certain terms or
tones. Students identified areas where ChatGPT struggles, such as handling ambiguity, lacking
real-time data, or interpreting nuanced human communication.

3.3 Observations of pre- vs post- survey results

The comparison between the pre- and post-survey results reveals shifts in how students perceive
and interact with Al tools. Initially, many students expressed curiosity about Al but lacked clarity
on its potential applications, both academically and personally. The pre-survey indicated that
only a small portion of students regularly used Al tools like ChatGPT, with most utilizing them
sporadically or for simple tasks such as basic idea generation or grammar corrections. Post-
survey results showed a marked increase in both the frequency and depth of Al usage. Students
reported feeling more confident navigating Al tools and applying them to a broader range of
academic tasks, from solving complex engineering problems to drafting and refining technical



reports. Interestingly, the post-survey highlighted a greater willingness among students to
experiment with iterative techniques, such as rephrasing prompts or providing additional context
to achieve better results from Al tools. This behavior points to an enhanced understanding of
how to communicate effectively with Al. Another key observation was the growth in students’
appreciation of Al's role in fostering creativity and efficiency. While the pre-survey responses
often framed Al as a functional tool, the post-survey revealed that students began to view it as a
collaborative partner capable of enhancing problem-solving and decision-making. Additionally,
concerns about reliability and ethical considerations remained steady, underscoring the
importance of integrating discussions about responsible Al use into the curriculum.

3.4 Future Impact of Al on Careers and the Importance of AI Proficiency

In the fields of engineering and computing, Al is emerging as a transformative technology,
revolutionizing workflows, innovation, and decision-making. Al's ability to enhance efficiency
and automate routine tasks is enabling engineers and computer scientists to focus on more
complex and creative problem-solving activities. For example, in software development, Al tools
are streamlining coding, debugging, and testing processes, while in engineering, Al is optimizing
design workflows, predictive maintenance, and simulation tasks. These advancements are
reducing time-to-market for products and improving overall productivity in technical domains.

Al is also driving innovation and creativity in engineering and computing. Through machine
learning models, engineers can develop smarter systems, while Al-powered tools in computing
are advancing fields such as natural language processing, computer vision, and robotics. The
integration of Al into decision-making processes is transforming the way engineers and
computing professionals design systems and analyze data, with Al providing actionable insights
that improve the accuracy and efficiency of outcomes. Furthermore, Al-driven research
advancements are pushing the boundaries of technology, enabling breakthroughs in areas such as
renewable energy, autonomous vehicles, and cybersecurity.

The adoption of Al is reshaping job roles within these fields, requiring professionals to adapt by
developing new skill sets, such as proficiency in machine learning algorithms, data analysis, and
Al ethics. While automation and Al-driven systems are expected to replace some repetitive tasks,
they also create opportunities for collaboration between humans and Al, where engineers and
computing professionals can leverage Al as a tool to enhance their capabilities. However, the
increasing reliance on Al has raised concerns about job displacement, particularly in roles where
routine tasks are predominant.

As industries embrace Al, proficiency in Al tools and technologies is becoming essential for
engineers and computing professionals to remain competitive. Organizations are prioritizing Al
literacy and integrating it into educational and training programs to prepare the workforce for a
future that heavily relies on Al. These trends highlight the growing role of Al as a disruptor and
enabler in engineering and computing, driving both innovation and challenges that require
proactive adaptation to its evolving influence.

3.5 Students’ perception

Based on survey questions about how students perceive the influence of Al in their chosen fields
and its importance for future career success, several insights emerged that align with, and in
some cases diverge from, industry trends. Students expressed a clear understanding of how Al
will influence their chosen fields over the next 5-10 years, highlighting both opportunities and



challenges. The most common expectation mentioned by 45% of respondents, is that Al will
significantly increase efficiency and productivity, streamlining workflows and enhancing output.
Similarly, 35% believe Al will automate routine tasks, freeing time for more creative and
complex activities, while about 30% see Al driving improved innovation and creativity. AI’s role
in enhancing decision-making through data-driven insights was noted by 20%, and 25% foresee
a transformation of job roles, requiring new skills and approaches. Additionally, around 15%
mentioned Al-driven research advancements as a key benefit, while 10% raised concerns about
job displacement due to Al adoption. Roughly 20% of students anticipate increased collaboration
with Al systems, viewing it as a complementary tool that will support human skills. However,
around 10% expressed uncertainty about Al's impact, indicating the complexity of its future role.

When asked about the importance of understanding Al tools for career success, students rated it
an average of 4.3 out of 5, demonstrating strong consensus on its significance. Half of the
respondents (50%) rated it as "extremely important", while another 30% considered it "very
important". A smaller group (15%) viewed it as moderately important, with only a few students
(5%) assigning minimal importance to Al proficiency. Overall, students recognize Al as a
transformative force that will enhance productivity, innovation, and decision-making, while also
raising concerns about job changes and displacement. This underscores the need for students to
develop Al-related skills and adapt to its evolving role as both a collaborative tool and a driver of
change in their future careers.

4. Conclusion

This study shows how freshman students perceive and engage with Al tools, illustrating both the
opportunities and challenges associated with integrating such technologies into early engineering
and computing education. The findings underscore the transformative potential of Al in
enhancing learning experiences, fostering creativity, and improving efficiency. By providing a
structured introduction to Al through lectures and assignments, we observed meaningful shifts in
students’ confidence, awareness, and strategic use of these tools. Importantly, the study
highlights the necessity of framing Al as more than a functional resource. Students must learn to
view Al as a tool for collaboration and innovation, capable of complementing human creativity
and analytical thinking. Equally vital is the need for ongoing dialogue about the ethical
implications of Al, ensuring that students approach its use with a critical and responsible
mindset. Looking ahead, these insights will inform curriculum development, with plans to
integrate Al-focused modules across multiple courses and revisit this cohort's experiences in
three years. The longitudinal aspect of this research will help gauge how early exposure to Al
shapes students’ readiness to tackle complex challenges in their academic and professional
journeys. By equipping students with both technical skills and ethical awareness, we aim to
prepare them for an Al-driven future where adaptability and innovation are paramount.
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