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Since its launch of ChatGPT in November 2022, generative artificial intelligence (AI) has been changing numerous aspects of our
daily life. Specifically, it provides students with additional resources to obtain information while enabling them to work with new
content, finish their assignments, and interact with academic materials. It is important to understand the impacts of Al on the
younger generations. Data were collected from a sample of 185 U.S. middle and high school students surveyed about demographic
differences in Al usage and their perspective of Al. Three research questions were posed to determine the level of Al usage,
student perspective toward Al, and the factors contributing to these findings through Technology Acceptance Model. Overall,
students possessed a neutral level of comfort towards AI’s perceived usefulness. There were significant differences in demographic
characteristics for perceived usefulness, e.g., males, Asian, and high school students believed it’s more useful. However, perceived
risks of Al were majorly agreed upon by most students, regardless of demographic background. The results also demonstrated that
teacher permission was a significant driver of whether students would use Al or not. This study demonstrated that Al education
required specific adaptation to meet the requirements of different population groups. Schools need to incorporate ethical Al
instruction into their curriculum for middle and high school students while creating environments that promote fair Al advantages

to all students while addressing the problems of dishonesty and employment uncertainty.

Introduction

Since the release of ChatGPT in November 2022, the world ex-
perienced a transformation in many aspects through generative
artificial intelligence (AI). Since then, student learning habits
and educational practices have experienced significant changes
because of advancements in generative Al technology.

Recent articles highlighted the rapid revolution. For instance,
UNESCO’s 2023 Global Education Monitoring Report docu-
mented how Al was revolutionizing education globally, with
rapid adoption in curricula and tools across 193 member states'..
In the US, it was reported that half (51%) of young people ages
14-22 reported using generative Al at some point, but only
4% claimed to be daily users®. Others also reported that the
percentage of high school students who reported using GenAl
tools for schoolwork was growing, from 79% to 84% between
January and May of 20254, There were many researchers out-
side of the US also studying AI’s impacts to education®=. In
Europe, widespread adoption prompted institutional reforms
and highlighted concerns over academic integrity®. In Asian, it
was reported that Al technologies revolutionized education by
providing tailored learning experiences, identifying individual
student needs, and improving overall academic outcomes but
also raised concerns 12,

Despite all these studies, very few focused on younger school
students (ages 12 -18), with limited papers in this age group'3.
Even less was known about how middle and high school stu-
dents used Al in real classrooms and how Al impacted their

behaviors or attitudes.

Especially, few utilized Technology Acceptance Model
(TAM)'# to comprehend why some middle or high school
students used it and some didn’t. According to TAM, people
were more likely to use one technology if they think it would
be helpful and easy to use. Applying this model, it allowed us
to explore not only the frequency of usage but also the underly-
ing attitudes and beliefs influencing their decisions to use Al
in academic settings. As high-school students, we wanted to
understand how our peers actually used Al, whether it helped
us learn better, and what worried us about it: cheating, jobs, or
misinformation. By asking direct, student-friendly questions,
this study captured a real-world snapshot of AI’s role in every-
day teenage learning - filling a gap in the research and giving
voice to students like us.

This study addressed the following research questions:

* To what extent did middle and high school students use
Al tools?

* How did students perceive the usefulness and risks of AI?

* What factors explain demographic differences in Al usage
and perspectives?

The goal of the study was to examine these questions while
also exploring the underlying reasons for any differences that
emerge.
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Methods

Survey Questionnaire

The survey content was examined by one survey expert and two
high school teachers, followed by pilot testing with 3 students
to refine clarity. The final version developed consists of 13
questions with three demographic questions, gender (Male or
Female), race (White, Asian, Black, Mixed, or Other), and
grade level (Grades 6 through 12), along with ten questions
examining students’ usage and perceptions of Al.

The ten Al-related questions in the survey listed below were
related to the usage, students’ perception, and concerns for
AL For simplicity, in this paper, we used one word to be the
abbreviation for each question and listed it in brackets shown
at the beginning of each question. Note, these abbreviations
were not shown in the actual survey. It was only used in this
paper for analysis purposes. The answer options are shown in
parentheses at the end of each question. The survey allowed
unknown’ as an option for the questions that might not have an
obvious answer to the participants.

Q1. [Usage] How often do you use AI? (Never, occasionally,
a few times, weekly, almost daily)

Q2. [Homework] Have you used Al to complete your home-
work? (Yes, No)

Q3. [Teacher] Do your teachers allow you to use Al for assign-
ments? (Yes, No)

Q4. [Knowledge] Has Al improved your knowledge? (Not at
all, Not really, Neutral, Somewhat, A lot)

Q5. [Engagement] Has Al improved your engagement in learn-
ing? (Not at all, Not really, Neutral, Somewhat, A lot)

Q6. [Dishonesty] Will Al use lead to more students engaging
in academic dishonesty? (Not at all, Not really, Neutral,
Somewhat, A lot)

Q7. [Job] Will Al-driven systems make it harder for you to
find and keep a job in the future? (Yes, No, Unknown)

Q8. [Misinformation] Will Al increase the spread of misinfor-
mation (e.g., deepfake videos)? (Yes, No, Unknown)

Q9. [Privacy] Will Al lead to a loss of privacy (e.g., invasive
surveillance)? (Yes, No, Unknown)

Q10. [Harm] Will a superintelligent Al one day do things that
are detrimental to humanity? (Yes, No, Unknown)

The survey was based on the TAM within the constraints of a
brief, classroom-friendly instrument. Behavioral Intention and
Actual Use were captured by usage (Q1) and homework usage

(Q2). Perceived usefulness (PU) was assessed via knowledge
improvement (Q4) and engagement (Q5). Perceived Ease of
Use (PEOU) was not directly measured due to survey length
constraints and simplicity of generative Al. Perceived Risks
(PRisk) were measured with five items, i.e., academic dishon-
esty (Q6), job security (Q7), misinformation (Q8), privacy
concerns (Q9) and potential harm (Q10).

Data Collection

The survey was administered using Google Forms and dis-
tributed to middle and high school students. Over 500 surveys
were sent out, only 185 students responded. Each student used
either a smartphone, laptop, or any other electronic device to
complete the survey. The time to complete the survey was in-
tended to take less than 5 minutes per participant. All the data
was collected anonymously without any incentives. To protect
student privacy and reduce the risk of collecting identifiable
or sensitive information, socioeconomic variables were inten-
tionally excluded from the survey. Limiting data collection to
non-sensitive items ensured higher comfort for participants and
reduced the risk of inadvertent identification.

The data was collected from October 2024 to December
2024 and analyzed during the first half of 2025. Every partici-
pant responded to the questions, and there was no information
missing from this survey.

Data Analysis

The data was analyzed using Excel and R software, version
4.5.193, For the descriptive analyses, frequency and percent-
ages were presented for categorical variables, mean and stan-
dard deviation (SD) were calculated for continuous variables.
The Chi-square test was performed to assess the relationship
between categorical variables. The t-test was used to compare
means from two groups and analysis of variance (ANOVA)
was used when multiple groups comparison was conducted.

To better understand the data, grade levels were grouped
into two categories: Grades 6-8 as middle school and Grades
9-12 as high school. For race, the original five categories were
consolidated due to the small sample sizes of the Black, Mixed,
and Other groups; these were combined into a single Other’
category. As a result, three racial groups, White, Asian, and
Other, were used for statistical analysis.

To enable quantitative analysis, for questions with binary
answers, they were coded “Yes” = 1, “No” = -1, “Unknown” =
0. For questions with five answers, they were coded as -2, -1,
0, 1 and 2 (from least likely to most likely), respectively.

Responses were standardized to z-scores to accommodate
differing response formats. PU was derived as the mean of
Knowledge (Q4) and Engagement (Q5). PRisk was derived as
the mean of Dishonest (Q6), Jobs (Q7), Misinformation (Q8),
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Privacy (Q9) and Harm (Q10). The demographic differences
for PU and PRisk were tested using t-test/ ANOVA. The survey
validity and reliability were also assessed using Cronbach’s
alpha using R software.

Results

Demographics

Among these 185 students, 102 (55%) were boys and 83 (45%)
were girls. 83 (45%) were Asians, 52 (28%) were white, 5 (3%)
were black, 18 (10%) were mixed, and the rest of the students
identified themselves as other races. From Grade 6 to Grade 12,
there were 20 (11%), 26 (14%), 31 (17%), 48 (26%), 25 (14%),
17 (9%), and 18 (10%) students in each grade, respectively,
adding up to 44% of students being in middle school (Grade
6-8) and 56% of students being high schoolers (Grade 9-12).

Al-related Questionnaires

Of those surveyed, only 31 (17%) students reported that they
never used Al and 52 (28%) indicated they used Al daily. 80
(43%) admitted to using Al for their homework assignments,
and 86 (47%) were aware that their teachers allow them to use
Al

93 (50%) of the students believed that Al improved their
knowledge a little or a lot. Only 50 (27%) believed that Al
improved their academic engagement. On the other hand, 98
(53%) thought that Al caused more academic dishonesty. 83
(45%) students worried about their job security for the future.
The majority of students, 150 (81%), expressed concerns about
the misinformation caused by Al. Additionally, 103 (56%) and
81 (44%) worried that AT might have privacy issues and cause
harm to human beings.

Figure [I| showed the distribution of answers to those ques-
tions with five possible choices. Figure 2] showed the distribu-
tion of answers to those questions with binary answers.

TAM-based Analysis

Table[T|reported results of frequent Al usage (defined as daily
and weekly use) and homework usage. P-values from Chi-
square tests were utilized to examine group differences.

Approximately 43% of students reported frequent Al us-
age, and the same proportion (43%) reported using Al specif-
ically for homework. There was no statistically significant
difference in usage by gender, race and school levels although
males showed a slightly higher tendency to use it than females
and high school students reported more usage than middle
school students; but these trends were not statistically signif-
icant. These results indicated that access to Al and its actual
usage were similar across demographic groups.

In addition, we also explored how teacher’s policies asso-
ciated with Al use. The results indicated that among those
students whose teachers allowed them to use Al, 65% reported
using it for homework. On the contrary, only 24% used Al
while teachers did not allow it. The p-value from the chi-square
test was <0.0001, which indicated school rules and teacher
guidance greatly influenced student Al usage behavior. This
suggested that students generally followed classroom expecta-
tions and that teacher guidance played a major role in whether
students turned to Al in academic work.

PU and PRisk were standardized with mean 0 and SD of 1,
with O representing a neutral position and positive values mean-
ing more useful or more risky and negative values meaning less
useful and less risky. Table [2]showed the difference between
groups for PU and PRisk and their associated p-values from
t-test or one-way ANOVA.

The mean PU for all students was close to 0, indicating a
neutral attitude regarding Al usefulness. This was because
while 50% of students felt Al helped improve their knowledge,
only 27% felt Al helped improve their engagement. These
differences indicated that students view Al as informative but
not necessarily motivating in an academic setting.

Although the overall neutrality, subgroup analysis showed
meaningful demographic differences in PU. Significant differ-
ences existed between males and females (males - positive PU;
females - negative PU). Similarly, high school students rated
Al as more useful compared to their middle school counter-
parts suggesting that older students may be better positioned
to leverage Al tools for learning. Moreover, Asians reported
more positive PU compared to other groups. In addition, the
higher frequency of Al users was positively associated with
higher PU score indicated that familiarity of Al tools built
users confidence in Al usage. All of these group comparisons
were statistically significant, demonstrating how different de-
mographic groups perceived Al’s usefulness.

On the other hand, PRisk showed consistent trend among
these students. The mean PRisk for all respondents was 0.41,
suggesting that students believed that Al posed risks, such
as misinformation, academic dishonesty, or ethical concerns.
However, no significant differences were observed in any of the
groups. This suggested that the concern was common across
groups without demographic differentiation.

Survey Reliability

The reliability of the survey measures was assessed using Cron-
bach’s alpha to evaluate internal consistency. The PU yielded a
Cronbach’s alpha of o = 0.85 classified as excellent reliability
indicating that the items measuring PU (Knowledge (Q4) and
Engagement (Q5)) were strongly interrelated and the scale was
robust. The PRisk achieved o = 0.66, also indicating accept-
able reliability. While not as strong as the PU scale, this level of
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reliability suggested that the PRisk items (Dishonest (Q6), Jobs
(Q7), Misinformation (QS8), Privacy (Q9) and Harm (Q10))
were still consistent to support valid interpretation of students’
concerns regarding Al. Together, these results indicate that
these scales were sufficiently reliable.

Discussion

Unlike most Al studies designed by academic researchers, our
survey was developed by high school students based on TAM.
This allowed us to design survey questions that reflect real
student experiences - with schoolwork, learning habits, and
everyday interactions with Al rather than assumptions made
by adult researchers. The findings provided helpful information
for educational methods as well as future research directions.

These results were consistent with the recent literature sur-
rounding Al use in K-12 schooling based on demographic
factors. Males perceived Al as more useful than females, con-
sistent with Venkatesh et al.,’® who found males score higher
on PU in technology adoption. This may reflect socialization
differences - boys were often encouraged in STEM and tool use
from an early age. However, no gender gap in usage frequency,
similar to the findings by Bouzar., et al.1Z who found no sig-
nificant gender difference in ChatGPT acceptance but reveal
variations in usage patterns and concerns related to technologi-
cal over-reliance and privacy. This indicated that students had
similar access to Al, however, they did not value its benefits
equally.

Our survey results also showed an association between
school policy (whether teachers/schools explicitly allow AI)
and student use of Al to do homework. It indicated school
rules and teacher guidance greatly influenced student Al us-
age behavior. This matched what other studies reported - that
students were more likely to change their behavior when rules
were clearly set by adults in charge, rather than based on their
own opinions or how easily they can access a tool 1%,

With the exception of these findings, the analysis determined
that AI perceptions and Al usage were overwhelmingly asso-
ciated. For example, frequent users of Al were statistically
significantly more likely to say that Al was useful. This may
indicate that frequent interaction with Al tools gives students
a higher confidence level about Al being an educational tool
or it may mean that students who already feel positively to-
wards Al use it more often. This means that instead of strictly
banning Al from the classroom, educators and schools can
create opportunities for all students to engage with Al tools in
safe and intentional classrooms across the curriculum, such as
establishing classroom expectations for use, leveraging Al for
fostering critical thinking about AI generated answers.

While more exploratory research is needed, the results of
this preliminary study with 185 middle school and high school
students suggest that these areas of perceived usefulness drive

adoption through engagement with males, Asian and students
in upper-grade levels. While these results should not be general-
ized beyond this setting, they act as a necessary springboard for
investigating whether Grade 6-12 settings exhibit an Al literacy
gap that exacerbates the digital divide. Based on these results,
schools should establish standardized expectations for Al liter-
acy across curricula - such as implementing a required lower
grade tech module on ethical use of Al, prompt engineering,
and bias detection, or integrating current events surrounding Al
into all upper grade social studies courses. Similarly, teacher
preparation courses should incorporate essential AI workshops
to establish confidence in Al use for differentiation and required
certification for completion to encourage implementation in
curricula. Finally, students and teachers can collaboratively
establish classroom expectations surrounding Al use to ease
fears of dishonesty while still supporting learning intentions.

Limitations

Limitations of this study exist that require caution in interpret-
ing the results. First, the sample was small and somewhat
administrative, as a community survey was sent out, and stu-
dents of Asian descent were oversampled. While findings were
helpful to understand Al usage and perceptions among this age
group of middle and high schoolers, they cannot be generalized
to the US student population at large, meaning the findings of
this study should be considered exploratory. Second, this is
a quantitative study based on survey research without open-
ended questions, meaning researchers could not gain deeper
insights into students’ more nuanced feelings with Al tools.
Future research should employ open-ended survey items - to
attain more profound interpretative insights regarding student
sentiments and considerations.

Third, socioeconomic status, prior technology use, or edu-
cational resources used prior to Al implementation were not
assessed in this study. These might be important factors associ-
ated with students’ behaviors.

Finally, self-report data included limitations regarding social
desirability and recall bias.

Future Directions

Future research should involve larger and more diverse sam-
ples and explore more avenues to understand student sentiment
better, such as additional data to be collected, including so-
cioeconomic status, previous experience with tech or learning
materials and open-ended questions to be included. Longitu-
dinal research would also help explore how these perceptions
evolve as Al tools become more embedded in educational envi-
ronments.
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Fig. 1 Response Distribution for Al-Related Questions (5-Point
Scale).

Q1. How often do you use AI? Q4. Has Al improved your knowledge? Q5.
Has Al improved your engagement in learning? Q6. Will Al use lead to more
students engaging in academic dishonestyﬂ
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Fig. 2 Response Distribution for Al-Related Questions with Binary
Answers.

Q2. Have you used Al to complete your homework? Q3. Do your teachers
allow you to use Al for assignments? Q7. Will Al-driven systems make it
harder for you to find and keep a job in the future? Q8. Will Al increase the
spread of misinformation (e.g., deepfake videos)? Q9. Will Al lead to a loss of
privacy? Q10. Will a superintelligent Al one day do things that are
detrimental to humanity?
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Table 1 Frequent Use and Homework Use for Different Groups.

Category n Frequent P-value Homework P-value
Use (%) Use (%)

All 185 43% 43%

Gender Males 102 45% 0.774 54% 0.479
Females 83 41% 44%

Race Asian 83 46% 0.696 40% 0.895
Other 50 36% 46%
White 52 45% 45%

School Middle School 77 33% 0.165 37% 0.154
High School 108 50% 56%

Frequent use was defined as daily or weekly use. P-values from Chi-square
tests were used to compare the group difference. No significant findings across
different groups.

Table 2 Perceived Usefulness (PU) and Perceived Risk (PRisk) for

Different Groups.
Category PU Mean (SD)  P-value PRisk Mean P-value
(SD)

All -0.04 (1.12) 0.41 (0.458)

Gender Males 0.16 (1.17) 0.009 0.42 (0.456) 0.553
Females -0.29 (1.16) 0.38 (0.461)

Race Asian 0.20 (1.17) 0.008 0.47 (0.43) 0.091
other -0.44 (1.10) 0.29 (0.49)
White -0.04 (1.21) 0.41 (0.481)

School Middle School -0.57 (1.06) <0.0001 0.35 (0.486) 0.158
High School 0.35(1.18) 0.44 (0.433)

Usage Frequent User 0.43 (1.12) <0.0001 0.36 (0.486) 0.297
Nonfrequent User -0.40 (1.12) 0.43 (0.453)

The scores were standardized with mean of 0 and standard deviation (SD) of 1.

Positive scores indicated useful for PU and risky for PRisk. P-values were
from t-tests when two groups were presented and from one-way ANOVA
when race groups were compared. The usage was classified as daily or weekly
use (frequent user) vs. others (non-frequent users). Significant differences
were observed across all groups for PU.
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