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University Students’ Engagement with
Generative Al: Attitudes, Beliefs, and
Academic Practices

Abstract

Since the emergence of generative artificial intelligence (GenAl) tools, students have
increasingly integrated them into their academic work, prompting growing research on
their educational benefits, risks, and responsible use. Building on this body of work, our
study examines the current landscape of GenAl use in engineering education and
explores whether students’ learning experiences, attitudes, and ethical views differ across
disciplinary and background factors. We administered a comprehensive survey probing
students’ GenAl behaviors, attitudes, and beliefs at the University of Illinois
Urbana-Champaign in the United States across two consecutive semesters, collecting
over 800 responses from students in multiple engineering disciplines. Using descriptive
statistics and quantitative analyses, we examine relationships among students’ majors,
year of schooling, prior computing experience, GenAl usage frequency, purposes of use,
and self-reported impacts. The results show that while overall usage patterns align with
prior studies, meaningful differences emerge across majors and experience levels, with
students expressing varying degrees of enthusiasm, reliance, and concern about GenAl.
These findings provide an updated snapshot of student perceptions in 2025 and offer
insights to help educators and institutions design more equitable, ethical, and effective
approaches to integrating GenAl in engineering education.

1 Introduction

Generative Artificial Intelligence (GenAl), which refers to a type of artificial intelligence
that can generate text, images, videos, or audio content upon users’ request [8], has
received increasing attention in both academic research [2] and real-world applications
[17]. Education is one of the fields that has received significant attention in GenAl
research, as GenAl has the potential to introduce new opportunities, benefits, and



challenges for educational practice and learning processes [4, 5, 7]. A 2024 review study
indicates that prior research has primarily focused on “application, impact and potential”
(59.5%), “ethical implication and risks” (20.9%), “perspectives and experiences”
(17.2%), and five other different areas [32]. Although a growing body of work has
examined students’ perspectives on the use of GenAl in educational contexts [14, 24, 27],
to the best of our knowledge, there remains limited research investigating the experiences
and perspectives of engineering students at universities regarding GenAl in their
everyday academic lives.

Existing research indicates that GenAl may impact engineering education across multiple
dimensions and domains, including, but not limited to, task-specific assistance (e.g.,
coding support, data analysis, and paper drafting or editing), assessment practices, and
instructional support [11]. Such impacts have been validated through analyses of
students’ interaction log data with chatbots [1, 15]. While these analyses provide an
objective view of how GenAl may influence engineering education, they offer limited
insight into how engineering students themselves perceive GenAl and how their
perspectives have evolved in the current educational context. To develop a more
comprehensive understanding of students’ perspectives and the current state of GenAl
use in engineering education, we propose the following research questions:

RQ1: What is the current landscape of GenAl usage in university engineering education
in 20257

RQ2: Will students with different backgrounds (e.g., major, year of school, prior
computer science experience) hold distinct opinions about using GenAlI?

We developed a survey to address both research questions, aiming to understand
university students’ attitudes, beliefs, and academic practices (see Section 3 for survey
details). After collecting responses from engineering students across two consecutive
semesters in 2025, we conducted a series of analyses to answer our research questions.
The results indicate that GenAl usage has become predominant in engineering students’
academic practices, although students with different backgrounds exhibit significant
differences in usage frequency. Furthermore, students’ perceptions of GenAl and
self-reflections vary partially across some background factors, while remain similar
across others. These variations might suggest that educators should be cautious about
treating students as a homogeneous group when designing instruction or providing
guidance, as students’ perspectives can differ substantially based on their
backgrounds.

This study presents perspectives of engineering students on GenAl and examines how
students from different backgrounds may have differing opinions about GenAl across



multiple domains. Our paper contributes to the existing body of research on Al in
education, providing insights to inform the design of future Al tools and instructional
practices.

2 Related Work

Al in education is a complex and relatively new research area that encompasses multiple
branches of inquiry. Prior research indicates that the majority of Al-in-education studies
have focused on the applications, impacts, and potential of GenAl in educational contexts
[32]. Within this research theme, representative studies include those that identify
educational needs, develop or enhance GenAl tools or systems, and evaluate their
performance [12, 18], as well as studies that examine the potential of GenAl to support
various aspects of education, such as personalized learning and timely feedback [16, 21].
Researchers have also investigated the ethical implications and risks associated with Al
use in education. Common ethical concerns include privacy and data security, bias and
fairness, user autonomy and dependence, and Al accountability [26]. Additionally, some
studies have explored the potential risks of Al use in educational settings, such as
learning loss or overreliance on Al tools [5, 22]. Another research theme centers on
perspectives and experiences. Within this line of work, researchers seek to understand
both instructors’ [13, 31] and students’ [6, 10] perspectives and experiences on the use of
Al in education across different domains and contexts.

Surveys are a widely used method for understanding individuals’ perspectives and have
been extensively employed to examine students’ perspectives on Al in education. For
example, one study developed and validated a survey instrument to measure
undergraduates’ attitudes toward GenAl tools, identifying key attitudinal dimensions
through factor analysis based on responses from 297 students at a U.S. university [30].
Another survey study of 1,041 undergraduates reported a surge in GenAl usage alongside
emerging benefits, widening digital divides, and gaps in institutional guidance and Al
literacy [9]. Furthermore, one study analyzed responses from 194 university students and
identified distinct user groups, novice, cautious, and enthusiastic, highlighting disparities
in knowledge, confidence, and intended use of GenAl tools [3]. Studies also conducted
outside the U.S., for instance, a large-scale online survey was conducted on 1,963
students in Hong Kong with follow-up qualitative interviews to examine students’
perceptions, usage patterns, and satisfaction with ChatGPT in learning [20]. Similarly, a
survey of 1,157 students at an Indonesian university and found that GenAl technologies
are already deeply embedded in students’ everyday learning practices [29]. Together,
these studies build a comprehensive picture of how, why, and to what extent students use
GenAl in education.



Although prior studies have explored students’ perspectives on Al in education, several
important limitations and gaps remain. First, as GenAl technologies and associated tools
continue to evolve rapidly, students’ perspectives may change substantially over time.
Second, there is limited research specifically focused on understanding the perspectives
of engineering students from diverse backgrounds. Addressing these gaps is therefore
essential, and the present study contributes by examining both aspects to provide a more
comprehensive understanding of engineering students’ perspectives on GenAl in the
current educational context.

3 Methodology

3.1 Study Design

We designed a survey to better understand engineering students’ attitudes, beliefs, and
behaviors toward GenAl tools. Prior to conducting the survey, we found that no existing,
ready-to-use instrument adequately addressed the two research questions examined in
this study. Therefore, the authors designed a new survey to cover these research
questions, following established survey design principles from survey research in HCI
[19]. The survey was reviewed by experts in computing education and human—computer
interaction. We targeted engineering students and widely distributed our survey across
courses in various engineering departments, including, but not limited to, Electrical and
Computer Engineering, Computer Science, Civil and Environmental Engineering, and
Nuclear, Plasma & Radiological Engineering The survey was created and distributed via
Qualtrics, an online survey platform [23]. The survey was first launched in the Spring
2025 semester and received 320 distinct student responses across different majors and
years of schooling. To further strengthen the findings and gain a comprehensive
understanding of the GenAl landscape in engineering education in 2025, we distributed
the same survey again in the Fall 2025 semester, targeting the same population. In total,
we gathered 842 survey responses from the University of Illinois Urbana-Champaign in
the United States. We plan to continue this study in subsequent years to conduct a
longitudinal analysis in the future.

Although we focused on an engineering education students, it is reasonable to assume
that non-engineering students also enroll in engineering courses (for example, a statistics
major may take a database course in the Computer Science department). Therefore, the
target population consisted of students from multiple majors, with most being
engineering majors. The survey was distributed across both introductory and senior-level
courses, resulting in participation from a mix of undergraduate and graduate students.To
better understand variations in students’ attitudes, beliefs, and behaviors across



backgrounds, we collected relevant variables including major, academic year, prior
computing experience, gender, and other demographic information, as voluntarily
provided by participants. We announced the survey via course communication platforms
such as Canvas and Campuswire. Participation was entirely voluntary, and all study
procedures adhered to the approved IRB protocol.

3.2 Survey Instrument

The survey contains 5 sections - Usage and Interaction (5 questions), Computing-related
Questions (3 questions), Attitude and Impact (9 questions), Scenario Questions (4
questions), Background and Demographics (4 questions) - 25 questions in total. It
contains Likert-scale items, multiple-choice questions, scenario-based ethical questions,
and open-ended responses. The survey was designed to be completed in 20 minutes. The
median completion time among student participants was 7 minutes and 30 seconds. After
excluding outliers, defined as responses in the top and bottom 1st percentiles based on
survey completion duration, the average completion time was 10 minutes and 38
seconds.

3.3 Data Cleaning and Preparation

The survey was designed and administered on a voluntary basis, and we anticipated that
not all respondents would answer every question fully or consistently. We filtered out
responses in the lowest 1st percentile based on survey completion time (i.e., respondents
who completed the survey in 71 seconds or less). We observed that some participants
(17.5%) spent more than 20 minutes completing the survey. This may be because they
spent additional time on open-ended questions or did not complete the survey in a single
sitting, possibly saving their progress and returning to it later. After examining these
responses, we chose to retain them, as they reflected relatively high-quality answers. We
also removed missing responses for each question before conducting the analysis.

3.4 Data Analysis

We used a mixed-methods approach that included both descriptive statistics and
quantitative analysis to examine survey responses and address our research questions.
Built-in functions in Qualtrics [23] were used to analyze the results, and the data were
also exported for additional statistical testing. To answer RQ1, which explores the current
landscape of GenAl use in engineering education, we relied on descriptive statistics to
characterize overall usage, including frequency, motivations, and students’ attitudes and
self-reflections. To address RQ2, which examines differences in students’ opinions across



backgrounds, we conducted cross-tabulation analyses to compare responses across
variables. Specifically, we examined potential differences in Al perceptions,
self-reflections, and confidence across background factors, including major, year of study,
and prior experience.

4 Results

In this section, we address each research question in sequence and present the
corresponding findings to provide a comprehensive picture of students’ attitudes, beliefs,
and behaviors toward GenAl in engineering education.

4.1 RQI1: Current landscape of GenAl usage in engineering education

In this section, we present our findings indicating the current landscape of GenAl usage
in engineering education, including, but not limited to, the frequency of usage, reasons
for use, students’ attitudes toward these tools, and their self-reflections on usage.

4.1.1 The frequency of usage

To examine the current landscape, this study first investigates students’ reported
frequency of GenAl use in their academic lives during the 2025 academic year. As shown
in Figure 1, on average, 56.1% of students reported using GenAl tools multiple times a
day, and 91.9% reported using them more than once a week. We also found that only a
small number of students (7) reported never using GenAl, representing less than 1% of
the sample population. Based on these results, it seems that GenAl tool usage in
engineering education is highly frequent and has become an integral part of students’
academic lives.

We also compared the results for the Spring 2025 semester and Fall 2025 semester to see
if there is a significant difference between the two semesters. Although for some of the
categories, such as students who use multiple times a day and several times a week,
showed an increasing trend in percentage, a chi-square test of independence conducted on
the full distribution of response categories indicated that the overall distributions were not
significantly different between two semesters (y?(6) = 11.59, p = .072). As shown in
Table 1, both groups reported very high levels of frequent use, with a majority of
respondents in each group indicating usage multiple times a day. These results suggest
that students in the Spring 2025 and Fall 2025 semesters exhibit largely similar patterns
of generative Al use. Combining them together, it might provide a view of the current
landscape of GenAl usage frequency in engineering education.



Summary of Q1: Please take a few moments to consider your day-to-day experiences using generative Al tools. How often, on average, do you use generative Al
tools in your academic life? - Selected Choice
Filter: (Duration is greater than or equal to 71)

Sample Size Number of Distinct Categories

Q1: Pleas...ed Choice

Count Percent Cumu...tive
Multiple times a day I 449 56.1% 56.1%

Once a day — 120 15.0% 71.0%

Several times a week — ' 167 20.8% 91.9%

Several times a month — 40 5.8% 96.9%

Once a month or less - 13 1.6% 98.5%

Never N 7 9.9% 99.4%

Other, please specify: - 5 0.6% 100.0%

Figure 1: The valid responses after filtering for the question: How often, on average, do
you use generative Al tools in your academic life?

Table 1: Frequency of GenAl Tool Usage by Semester

Semester Multiple times a day Once a day Several times a week Several times a month Once a month or less  Never Other
Spring 2025 150 (51.9%) 47 (16.3%) 58 (20.1%) 21 (7.3%) 6(2.1%) 3(1.0%) 4(1.4%)
Fall 2025 299 (58.4%) 73 (14.3%) 109 (21.3%) 19 (3.7%) 7 (1.4%) 4(0.8%) 1(0.2%)

Although there is no significant difference in overall usage when students are considered
as a group, a closer examination across background factors reveals meaningful
differences. Specifically, students with different years of schooling, majors, and levels of
programming experience reported significantly different usage frequencies. In general,
students with more years of experience or those majoring in computing—related fields
reported more frequent GenAl use. We also identified additional potential differences
across other background factors, which we report in subsection 4.2.

4.1.2 Students’ motivations behind the use of generative Al

We also aimed to understand, from the students’ perspective, what motivates them to use
generative Al. Previous studies have found that concept-related questions are the
dominant category when analyzing students’ interactions with GenAl via their
conversation prompts [1, 15]. To facilitate the analysis and validate these findings, we
collected and analyzed student responses using a broader set of categories, based both on
reasons observed during academic life and those suggested by students during survey
design. The results are presented in Figure 2. We observed that nearly all students
(93.1%) reported using GenAl to understand concepts. The next three most common
reasons were debugging code (63.8%), revising or editing writing (59.7%), and receiving
feedback (48.1%). Although these reasons did not dominate usage as strongly as concept



understanding, they still represent frequent motivations for GenAl use. In the survey
prompt, we emphasized the anonymous nature of responses, allowing us to also include
categories that could represent potential academic integrity concerns, such as using
GenAl to help with difficult assignments or to meet looming deadlines. Both of these
categories were reported at relatively high rates, 41.9% and 23.6% respectively,
indicating that the noticeable challenges related to academic integrity brought by GenAl
should not be ignored.

Summary of Q2: What motivates you to use generative Al? If you use generative Al for reasons not listed, you are welcome to share in the next question. As a

reminder, answers are anonymous. We value your honest reflection.
Filter: (Duration is greater than or equal to 71)

[ Bucketing |

Q2: What motivate...onest reflection. Checked Percent - Check...Count Sample Size

Understand concepts 812%——94.7% 93.1% 746 801
Debug code . 63.8% 511 8l
Revise/edit writing - 59.7% 478 01
Receive feedback . 48.1% 385 301
Help to finish difficult assignments , 41.9% 336 801
Read papers or articles . . 39.5% 316 801
Read code c 39.0% 312 801
Generate code , ] 37.3% 299 801
Test code : 29.3% 235 801
Meet upcoming/looming deadline . 23.6% 189 gL

| never use generative Al. . 1.0% 8 8ol

Figure 2: Motivation for Students to Use Generative Al

4.1.3 General attitudes and beliefs

In this part, we will present students’ responses related to their attitude toward GenAl
tools and their self-reflections on GenAl usage. We first examine students’ perceptions of
GenAl across five domains: ease of use, accuracy, effectiveness, support for learning, and
creativity. As shown in Table 2, a relatively high proportion of students reported positive
perceptions of the ease of use, effectiveness, and support for learning (88%, 72%, and
83.2%, respectively). In contrast, a smaller proportion of students expressed positive
views regarding the accuracy and creativity of GenAl tools (44.6% and 35.3%,
respectively). While most students held generally positive opinions of GenAl when
considering it as a tool, they also expressed concerns about its potential negative
implications. In response to the question, “How concerned are you about the potential
negative implications of generative A1?”, only 3.8% of students reported no concern.
Among the remaining respondents, 25.0% reported being a little concerned, 38.8%
moderately concerned, 21.2% very concerned, and 11.2% extremely concerned.

In addition to students’ attitudes toward different aspects of GenAl tools, we also asked
their opinions on the usefulness of various academic activities in the era of GenAl. As
shown in Figure 3, overall, students rated lectures, collaborative learning activities,



Table 2: Students’ Perceptions of Generative Al on Different Dimensions

Response Ease of use  Accuracy Effectiveness Support for learning Creativity
Extremely negative 1(0.1%) 12 (1.6%) 6 (0.8%) 4 (0.5%) 54 (7.0%)
Somewhat negative 4 (0.5%) 106 (13.8%) 26 (3.4%) 24 (3.1%) 156 (20.3%)
Neutral 87 (11.3%) 308 (40.1%) 181 (23.6%) 101 (13.2%) 286 (37.3%)
Somewhat positive 359 (46.7%) 300 (39.1%) 425 (55.5%) 374 (48.8%) 197 (25.7%)
Extremely positive 317 (41.3%) 42 (5.5%) 128 (16.7%) 264 (34.4%) 74 (9.6%)

Table 3: Students’ Agreement with Statements Regarding the Use of Generative Al in
Educational Settings

In the future, I will be able
to perform tasks

Involving generative Al in
education will improve the

Generative Al can
enhance my learning

Generative AI helps
me better understand

Response

experience concepts and independently that overall educational
knowledge generative Al currently experience
assists me with

Strongly disagree 2 (0.3%) 2 (0.3%) 3(0.4%) 18 (2.3%)
Somewhat disagree 14 (1.8%) 4 (0.5%) 43 (5.6%) 49 (6.4%)
Neutral 70 (9.1%) 79 (10.3%) 144 (18.8%) 179 (23.4%)
Somewhat agree 392 (51.2%) 324 (42.4%) 322 (42.0%) 315 (41.1%)
Strongly agree 288 (37.6%) 356 (46.5%) 254 (33.2%) 205 (26.8%)

course projects, and homework assignments as the most useful. In contrast, office hours
and quizzes/exams were rated as less useful. Notably, a substantial proportion of students
(31.4%) believe that office hours are not quite useful, which may indicate a need to
reconsider the arrangement or format of office hours in the era of GenAl.

Q15: How helpful do you find the following subjects with the emergence of generative Al?

Lectures Office hours Collaborative learn... Course projects Homework assign... Quizzes and exams

Not at all useful
Slightly useful
Moderately useful
Very useful

Extremely useful

8.7%
12.4%
24.5%
34.9%
19.6%

14.9%
16.5%
25.2%
24.4%
19.1%

5.8%
15.4%
28.0%
31.8%
19.1%

2.6%
11.8%
28.6%
35.3%
21.6%

2.1%
10.8%
29.3%
37.7%
20.1%

9.9%
15.6%
28.8%
27.2%
18.5%

Figure 3: Students’ Perceived Usefulness of Different Course Components in the Context
of Generative Al.

We also examined students’ self-reflections on GenAl use by asking questions about
learning-related experiences and applications. In the general educational context, as
indicated by Table 3, the majority of students believe that GenAl can enhance their
learning experience and lead to better educational outcomes. Many students also
expressed confidence that tasks currently supported by GenAl can be performed
independently in the future without Al assistance. We further examine these patterns
through cross-tabulation analyses in RQ2.



Before asking programming-related questions, we included a screening question (“Have
you ever used Al to help with understanding, debugging, or writing code?”) to identify
students who had used generative Al to assist with programming tasks. Based on the
responses, 90.9% of students reported having used GenAl in at least one
programming-related way. Students who indicated that they had never used GenAl for
programming tasks were automatically skipped from the programming-related section of
the survey. Among the 728 students who answered “Yes” to the question, most reported
feeling at least somewhat comfortable using generative Al for programming tasks. 61.1%
of respondents reported being either somewhat comfortable (42.4%) or extremely
comfortable (18.7%) using GenAl for programming. In contrast, 18.4% reported feeling
somewhat or extremely uncomfortable, while 20.6% selected a neutral response.

When asked about their confidence in programming-related skills (Table 4), most
students reported moderate to high confidence. Specifically, 36.0-42.3% of students
indicated being “very confident” across the four domains, and 21.8-35.1% indicated
being “extremely confident.” Fewer students reported low confidence, with only
1.1-1.9% selecting “not confident at all” and 3.0-9.0% selecting “not very confident.”
Overall, students felt most confident in understanding Al-generated code and using
GenAl to support their learning, while slightly fewer reported the highest confidence in
writing programs independently or evaluating Al-generated code. We further discuss and
interpret these results in Section 5.

Table 4: Students’ Confidence in Programming-related Skills Across Four Domains

Response I can write programs I can understand I can evaluate Generative Al
without AI Al-generated code Al-generated code supports my learning

Not confident at all 12 (1.7%) 8 (1.1%) 14 (1.9%) 4 (0.6%)

Not very confident 65 (9.0%) 35 (4.8%) 50 (6.9%) 22 (3.0%)

Moderately confident 228 (31.5%) 178 (24.6%) 195 (27.0%) 154 (21.3%)

Very confident 261 (36.0%) 306 (42.3%) 279 (38.6%) 289 (40.0%)

Extremely confident 158 (21.8%) 196 (27.1%) 185 (25.6%) 254 (35.1%)

4.2 RQ2: Differences in students’ opinions across backgrounds

So far, we presented the overall perspectives of students on various topics related to
GenAl. To further examine potential differences within the student population, we
conducted cross-tabulation analyses focusing on major, year of study, and prior
experience in relation to attitudes, self-reflections, and confidence.

Specifically, we ran cross-tabulations for students’ perceptions of GenAl on different
dimensions (see Table 2) against students’ major, year of school, and prior programming
experience. We used the Chi-Squared Test to compare two variables and report our



findings in Table 5. Among all categories, creativity was the only perception that showed
statistically significant results across all three background factors. Taking years of
programming experience as an example, the results indicate that students with more years
of experience held more negative views on the creativity of GenAl tools (this was also
true for year of school). We also observed that a student’s major appears to influence their
perception of the effectiveness of GenAl tools, while their programming experience
influences their perception of the tools’ ability to support learning. Although there were
statistically significant relationships between major and both effectiveness and creativity,
a closer examination of the data revealed no consistent or convincing trends.

Table 5: Statistical Significance of Relationships between AI Perceptions and Student
Backgrounds

Al Perception Dimension Major Year of School Programming Experience

Ease of use NS NS NS
Accuracy NS NS NS
Effectiveness * NS NS
Support for learning NS NS *
Creativity * *

Note: * = statistically significant; NS = not statistically significant

The second group of analyses was conducted on students’ self-reported agreement with
statements regarding the use of generative Al in educational settings (see Table 3) and the
three background variables. According to the data in Table 6, students with different
backgrounds hold significant different point of view on wheather GenAl can enhance
either personal or overall educational experience. Generally, the more senior in school
and the more programming experience, the more optimistic about GenAI’s ability in
enhancing learning experience. Regarding the question “In the future, I will be able to
perform tasks independently that generative Al currently assists me with” (abbreviated as
Perform tasks independently), programming experience showed a statistically significant
relationship. The data reveal a clear positive trend: students with more programming
experience expressed stronger agreement with this statement. Among students with less
than 1 year of experience, 78.6% agreed or strongly agreed (51.8% somewhat agree,
26.8% strongly agree), while this proportion increased steadily with experience, reaching
89.6% among students with more than 5 years of experience (43.2% strongly agree,
46.4% somewhat agree).

The final group of analyses examined students’ self-reported confidence in
programming-related skills across four domains (see Table 4) and the three background



Table 6: Statistical Significance of Relationships between AI Impact on Learning and
Student Backgrounds

Perceived AI Impact on Learning Major Year of School Programming Experience

Enhance learning experience * * *
Better understand concepts * NS NS
Perform tasks independently NS NS *
Overall educational experience * * g

Note: * = statistically significant; NS = not statistically significant; Full question wording in Table 3

factors. In this group, as indicated in Table 7, all factors showed statistically significant
relationships with confidence in programming-related skills. We observed that the trends
for year of school and programming experience still hold for this group. For majors,
Computing-related majors (Computer Science, Computer Engineering, Electrical
Engineering) generally felt more confident across all four statements.

Table 7: Statistical Significance of Relationships between Confidence in Programming-
related Skills and Student Backgrounds

Confidence Statement Major Year of School Programming Experience
Write programs without Al * * *
Understand Al-generated code * * *
Evaluate Al-generated code * * *
% * %

Supports learning
Note: * = statistically significant; Full question wording in Table 4

5 Discussion

In this section, we recap our key findings, discuss potential explanations, and offer
suggestions where applicable. We begin by discussing the current landscape of GenAl
usage. First, in 2025, we found that the majority of students use GenAl on a daily basis.
By comparison, when GenAl tools first emerged (2022-2023), students primarily
experimented with these tools and used them only occasionally [25]. Studies conducted
in 20232024 further indicate that most students used GenAl on a weekly basis [28].
Although the survey populations differ across studies, a clear trend of increasing
frequency of use can be observed compared to earlier stages of adoption. This trend is
also evident within our data when comparing two consecutive semesters: a larger
percentage of students in the fall semester reported using GenAl tools multiple times per



day. Taken together, these findings might suggest that GenAl usage frequency increases
over time. Second, consistent with previous studies that identified conceptual questions
as the predominant type of query in GenAl conversation histories [1, 15], we find that
students primarily use GenAl tools to support their conceptual understanding. Beyond
understanding concepts, students also use GenAl tools for various purposes, including
programming support (debug code, read code, generate code, test code), writing support
(revise/edit writing and read paper or articles), receiving feedback, and assignment help
(help to finish difficult assignments and meet upcoming/looming deadlines). Notably,
based on students’ self-reflections, a relatively high proportion of students report using
GenAl tools for assignment-related help, which may lead to potential learning loss and
academic integrity concerns. Given the prevalence of this usage and its importance to
students’ learning, it is crucial to consider approaches that encourage more beneficial and
responsible use of GenAl tools. Lastly, among traditional course activities, office hours
were identified as the least useful component. One possible explanation is that students
may use GenAl tools to replace some of the support functions that office hours have
traditionally provided. In the era of Al, it may therefore be necessary to reconsider the
purpose and relative emphasis of traditional course components to better meet students’
evolving needs.

We conducted cross-tabulation analyses on three aspect (attitude, self-reflection, and
confidence) against three students’ background factors (major, year of school, and prior
experience) to determine whether students with different backgrounds hold different
opinions about GenAl tools and reflect differently on their use. Regarding Al
perceptions, there were generally no significant differences across background factors for
aspects such as ease of use and accuracy - students with different majors, years of study,
or programming experience tended to hold similar opinions. However, when considering
creativity, all background factors showed significant differences in students’ opinions.
This may be because students with more experience or higher seniority hold higher
standards for identifying something as creative. Moving to students’ self-reflection, we
found that students with different backgrounds hold markedly different views on whether
GenAl tools can enhance their personal or overall educational experience. This might
suggests that educators need to carefully consider what aspects of GenAl to integrate and
how to embed these tools into educational practices, particularly when supporting
students with relatively less prior experience or seniority. Turning to students’ confidence
related to programming activities, we find that, in general, students with more years of
experience tend to report higher levels of confidence. In addition, years of experience,
year of study, and major all have a significant influence on students’ confidence levels.
Therefore, it appears necessary to focus on students with little or no prior experience and
provide targeted support to help build their confidence.



6 Limitations and Future Work

We acknowledge that, due to the voluntary nature of the survey, the number of responses
differed substantially between the two semesters. Although we distributed the survey
across multiple engineering majors, response rates also varied by major and year of study,
which may introduce bias into our analysis. Our goal in this study was to provide an
overall view of the current landscape of GenAl use and to examine potential differences
in attitudes, perceptions, and behaviors among engineering students with different
backgrounds. Due to page limitations, although the survey included scenario-based
questions to examine students’ opinions on potential academic integrity violations, we do
not present those findings in this paper. Future work should extend this study across
multiple years and institutions to gain a more comprehensive understanding of students’
perspectives. In addition, we plan to conduct a complementary survey of instructors to
examine whether they hold similar or differing views regarding the capabilities,
usefulness, and concerns associated with GenAl tools, as well as scenario-based
questions related to academic integrity violations.

7 Conclusions

In this work, we analyzed survey data from over 800 students at the University of Illinois
Urbana-Champaign in the United States across two consecutive semesters in 2025. Our
goal is to understand students’ engagement with generative Al, with a particular focus on
the current landscape of engineering students’ attitudes, beliefs, and academic practices
related to GenAl. We found that most students use GenAl tools on a daily basis, and that
the frequency of use is substantially higher than what has been reported in studies from
earlier years. We further examined students’ perceptions of GenAl and found that they
generally hold positive views regarding ease of use, effectiveness, and the tools’ ability to
support learning, while expressing comparatively lower satisfaction with accuracy and
creativity. Across attitude and self-reflection measures, we observed that students with
different backgrounds shared similar opinions in some categories, while exhibiting
notable differences in others. In general, students with more years of experience or higher
academic seniority reported greater confidence and were more likely to agree that GenAl
can support their learning. Taken together, this study provides a clearer understanding of
the current landscape of GenAl use in engineering education from students’ perspectives
and identifies key needs for the future development of instructional GenAl tools, as well
as critical pain points that warrant attention.
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