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Large language models (LLMs) and Al-assisted writing tools such as ChatGPT, Gemini, and Grammarly are rapidly becoming
part of everyday schoolwork. Public debate often assumes that these tools either boost students’ creativity or undermine their
sense of ownership, yet there is little quantitative evidence about how high school students themselves experience Al-assisted
writing. This cross-sectional, correlational study used an anonymous online survey of N = 246 students at a large public high
school in California to examine how frequency of Al use for school writing relates to two psychological outcomes: perceived
general creativity in school writing and sense of authorship over Al-assisted work. Generative Al (GenAl) tools in this study
refer to large language models and Al-assisted writing platforms used for text generation, brainstorming, and grammar or style
suggestions. Students reported how often they used Al tools for brainstorming, drafting, editing, and overcoming writer’s block,
and rated their creativity and authorship on 1-5 Likert-type scales. Correlational and regression analyses showed that more
frequent Al use was moderately associated with lower self-reported general creativity but higher perceived authorship, even after
adjusting for demographic and contextual covariates. An exploratory k-means cluster analysis suggested three broad profiles
of students. In this sample, heavier Al users reported feeling less creative in their school writing yet were more likely to view
Al-assisted work as their own. Because the design is correlational and based on self-report from a single school, these findings

should be interpreted as associations rather than causal effects and may not generalize to other school contexts.
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Introduction

Over the past two years, large language models (LLMs) and
Al-assisted writing tools—such as ChatGPT and Gemini for
text generation and brainstorming, and Grammarly for gram-
mar and style suggestions—have moved from experimental
curiosities to widely adopted supports in schools. Surveys
conducted in 2023-2024 report that a majority of secondary
and postsecondary students in the United States have used
generative Al (GenAl) at least once for school-related tasks,
most commonly for brainstorming, drafting, and revising writ-
ten assignments L2l At the same time, teachers and adminis-
trators are struggling to decide whether these systems should
be framed as legitimate learning tools, potential threats to aca-
demic integrity, or both=*.

Empirical work with university students suggests clear
benefits of Al-supported writing. Experimental and quasi-
experimental studies indicate that access to automated feed-
back and generative tools can improve organization, surface
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quality, and overall readability of essays, particularly for less
experienced and second-language writers®™=. Other studies
report gains in externally rated creativity when creativity is
operationalized as the novelty or variety of digital products
generated with AI support®®, Students themselves often de-
scribe Al tools as useful for idea generation, feedback, and
overcoming writer’s block?.

Alongside these potential benefits, a parallel strand of re-
search highlights possible costs. Writing instructors and aca-
demic integrity officers worry that heavy reliance on Al may
erode students’ independent writing skills, blur the boundary
between students’ ideas and model-generated text, and incen-
tivize superficial workflows rather than deep engagement with
content="1Y Global surveys of university students report con-
fusion and concern about when and how Al assistance should
be disclosed, as well as fear of plagiarism accusations and in-
stitutional penalties -3,

Theoretical models of technology-mediated learning sug-
gest that learners’ motivational beliefs and perceived agency
over tool use shape whether generative Al ultimately sup-
ports or undermines learning outcomes®. This study draws
on two complementary theoretical traditions. First, Kauf-
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man and Beghetto’s Four C Model of Creativity distinguishes
among levels of creative magnitude, with “mini-c” creativ-
ity—the personally meaningful interpretive process through
which learners construct new understanding—being most rel-
evant to everyday school writing. Generative Al may com-
plicate mini-c creativity by providing ready-made text that re-
duces opportunities for the personal interpretive work that un-
derlies creative self-beliefs'#. Second, Ivanié’s framework
of writer identity and the discoursal construction of authorship
emphasizes that authorship is not merely about producing text
but involves a felt sense of being the primary agent and owner
of one’s writing'l®. Bandura’s self-efficacy theory provides an
additional lens: mastery experience is the strongest source of
self-efficacy, and if Al use reduces opportunities for indepen-
dent writing practice, students may experience lower creative
self-efficacy over time!”. Conversely, students who actively
direct Al as a tool may experience enhanced agency, consis-
tent with Vygotsky’s concept of tool-mediated activity'%.

High school students sit at the center of these debates, yet
most empirical work has focused on adults in higher educa-
tion. Developmentally, adolescence is a critical period for the
formation of academic self-concept, including creative self-
efficacy and writer identity®2Y, High school students are ac-
tively constructing their sense of who they are as writers and
thinkers, and the introduction of powerful Al tools during this
formative period may shape self-perceptions in ways that dif-
fer from effects on adults whose academic identities are more
established*“. Research on writing motivation in secondary
school students indicates that self-beliefs about creative abil-
ity influence willingness to engage with challenging writing
tasks and to take expressive risks2>. Large-scale reports from
ACT and the College Board have documented how U.S. high
school students use Al tools“?, However, these reports are
primarily descriptive and rarely link Al use patterns to psy-
chological constructs such as students’ perceived creativity or
sense of authorship.

It is important to distinguish between creative perfor-
mance—the quality, novelty, or originality of a product as
judged by external raters—and perceived creativity, which
refers to students’ self-assessed creative confidence, original-
ity, and enjoyment in writing. This study focuses on perceived
creativity because self-beliefs about creativity are known to
influence writing motivation and long-term engagement with
writing tasks'2?*. The authorship construct is grounded in
Ivanié’s notion of the authorial self and captures whether stu-
dents experience themselves as the primary agent behind Al-
assisted text1,

This study addresses that gap using a correlational survey of
N = 246 students from a large public high school in California.
We examined how Al use frequency, self-reported creativity,
and perceived authorship relate to one another after account-
ing for grade level, gender, writing workload, perceived writ-

ing ability, school Al policy, and Al-related instruction. The
study provides quantitative evidence on associations between
Al use and perceived creativity and authorship in a high school
sample, examines these while controlling for covariates, and
uses exploratory clustering to identify within-sample hetero-
geneity. These contributions are descriptive and associational
rather than causal, and are limited to the specific context stud-
ied.

Given the theoretical expectation that reduced opportuni-
ties for independent idea generation may lower creative self-
efficacy’” and evidence that frequent Al reliance may reduce
independent writing practice!’, we formulated the following
associational hypothesis:

HI: Higher frequency of Al use for school writing will be as-
sociated with lower self-reported general creativity in school
writing.

Drawing on Ivanié¢’s framework of writer identity® and
the tool-mediation perspective from activity theory!®, we rea-
soned that students who actively direct Al as a tool may inte-
grate its output into their sense of authorial agency. Prelimi-
nary survey evidence suggests mixed student attitudes toward
ownership of Al-assisted work®®. We therefore also hypothe-
sized:

H2: Higher frequency of Al use for school writing will be as-
sociated with a stronger sense that Al-assisted assignments
still belong to the student.

Two additional questions were treated as exploratory:
RQI1: Is perceived writing ability associated with a difference
in the strength of the cross-sectional relationship between Al
use and authorship?

RQ?2: Do distinct profiles of students emerge based on their
patterns of Al use, creativity, authorship, and related contex-
tual factors?

Method

Design

The study used a cross-sectional, correlational survey design.
Because all variables were measured at a single time point, the
design cannot establish causal direction, temporal precedence,
or rule out third-variable explanations; all reported effects are
associations=>. All data were collected via an anonymous on-
line questionnaire and analyzed quantitatively.

Participants

Participants were N = 246 students enrolled at a large public
high school in California. Two respondents were excluded
from the original 248 survey completions: one who reported
an implausible age (47 years) and one with missing data on
multiple covariate items. Students were in grades 9 through
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12 (9th grade: n = 23, 9.3%; 10th grade: n = 29, 11.8%; 11th
grade: n = 147, 59.8%; 12th grade: n = 47, 19.1%). The
sample included 121 females (49.2%), 120 males (48.8%), 4
nonbinary students (1.6%), and 1 student who preferred not to
say (0.4%). Students ranged in age from 14 to 18 years.

To reduce bias, teachers were sampled using a quasi-
random procedure: faculty names were listed, random num-
bers were generated, and selected teachers were invited by
email to distribute a Google Forms survey link. Fifteen teach-
ers were invited and 11 distributed the survey. Because the
survey was anonymous, class-level response rates could not
be computed. The survey took approximately 8—10 minutes.
Google Forms was configured to limit responses to one per
session. Participation was voluntary, anonymous, and uncom-
pensated, which may have introduced self-selection bias.

The survey did not collect data on race/ethnicity or socioe-
conomic status to protect participant anonymity in a single-
school context. The project was conducted as part of a high
school psychology course. The school administration re-
viewed and approved the survey protocol, and the school’s re-
search guidelines classified it as minimal-risk, not requiring
formal IRB review. Parental opt-out notification was provided
through the standard course information process, and student
assent was obtained through the survey introduction.

Measures

All closed-ended items used five-point Likert-type scales.
Composite scores were computed as the mean of their com-
ponent items.

Al Use Frequency

Al use was operationalized as self-reported frequency of us-
ing Al tools across five writing-related activities, each rated
from 1 (“Never”) to 5 (“Always”): brainstorming ideas, draft-
ing sentences and paragraphs, editing or proofreading, using
Al when stuck, and overall reliance on Al tools. The five items
showed excellent internal consistency (o = .89), supporting
aggregation into a single composite.

General Creativity in School Writing

Three statements rated from 1 (“Strongly disagree”) to 5
(“Strongly agree”) captured distinct facets of perceived cre-
ativity: self-assessed originality, ideational confidence, and
willingness to experiment. Items were informed by existing
measures of creative self-efficacyl>** but were adapted for
the high school writing context and were not formally vali-
dated prior to this study.

Sense of Authorship for AI-Assisted Work

Four statements (two positively worded, two reverse-coded)
captured felt ownership, grounded in Ivanié’s concept of the

authorial self1®. Reverse coding was verified by confirm-
ing positive correlations between reverse-coded and positively

worded items before computing the composite.
Demographic and Context Variables

Covariates included Grade (9-12), Gender (Female = 1, else
= (), Writing Ability (1-5), Assignments per Week (ordinal
categories converted to approximate midpoints: 0.5, 2.5, 4.5,
6), Al Policy (perceived, 1-5), and Al Instruction (1-5).

Data Preparation and Analysis

Data were analyzed in Python 3.11 using pandas 2.1, numpy
1.26, scipy 1.12, statsmodels 0.14, and scikit-learn 1.4. The
use of Pearson correlations and OLS regression on Likert-type
composites is justified by methodological work demonstrating
that parametric methods perform well with such scores when
distributions are approximately symmetric2%22. OLS regres-
sion models were fit with Al Use as the primary predictor and
all covariates entered simultaneously. We also tested an Al
Use x Writing Ability interaction for authorship (RQ1). All
tests were two-tailed with o = .05. For RQ2, we conducted an
exploratory k-means cluster analysis; silhouette scores for k =
2 through k = 5 were examined, and the three-cluster solution
was retained for its interpretive value despite k = 2 having a
marginally higher silhouette score.

Results

Descriptive Statistics and Scale Reliability

Descriptive statistics are presented in Table 1. Al Use (M =
2.45, SD = 1.05) fell between “Rarely” and “Sometimes,” sug-
gesting most students are occasional Al users. General Cre-
ativity was moderately high (M = 3.78, SD = 0.83). Author-
ship was slightly below the midpoint (M = 2.85, SD = 1.01),
suggesting some ambivalence about ownership of Al-assisted
work.

Table 1 Descriptive Statistics and Internal Consistency for
Composite Scales

Scale M SD Cronbach’s o
Al Use (5 items) 2.45 1.05 .89
General Creativity (3 | 3.78 0.83 .69
items)
Authorship (4 items) | 2.85 1.01 75

Note. Each composite is the mean of its component items (1 = low, 5 =
high). N = 246.

The General Creativity scale achieved below-threshold re-
liability (o = .69), partly attributable to brevity (three items);
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the mean inter-item correlation of .43 falls within the recom-
mended .15-.50 range. The Authorship scale showed ac-
ceptable reliability (o = .75).

Bivariate Correlations

Al Use was moderately negatively correlated with General
Creativity (r =—-.297, p < .001), accounting for approximately
9% of shared variance. Al Use was moderately positively cor-
related with Authorship (r = .446, p < .001), accounting for
approximately 20% of shared variance. General Creativity and
Authorship were weakly negatively correlated (r = —.202, p =
.001), accounting for about 4% of shared variance.

Multiple Regression Analyses

All VIFs were below 1.11, indicating no multicollinearity. In
Model A (General Creativity), R? = 250; AI Use was sig-
nificantly associated with lower creativity (B = -0.205, SE =
0.047, p < .001, 95% CI [-0.297, -0.114], B = —.260). In
Model B (Authorship), R? = .229; AI Use was significantly
associated with higher authorship (B = 0.424, SE = 0.058, p
< .001, 95% CI [0.311, 0.538], B = .439). Full results are in
Table 2.

Moderation by Perceived Writing Ability

The AI Use x Writing Ability interaction was not significant
(B = —0.028, SE = 0.057, p = .624). R? changed negligibly
(:229 to .230).

Cluster Analysis (Exploratory Profiles)

All cluster results are exploratory and descriptive. Cluster cen-
troids are shown in Table 3.

Discussion

This study examined how high school students’ use of Al writ-
ing tools is associated with their perceived creativity and sense
of authorship. In this sample, more frequent Al use was mod-
erately associated with lower General Creativity and higher
Authorship. The weak negative correlation between creativity
and authorship (r = —.202) suggests these are partially inde-
pendent experiences. Because the design is cross-sectional,
no causal direction can be established.

The negative Al—creativity association aligns with concerns
in the literature®™1% Prior work shows Al can improve text
quality and external creativity ratings, yet students who use
Al more often do not necessarily feel more creative. This
discrepancy may be particularly salient for adolescents whose
academic identities are still forming.

The positive Al-authorship association contrasts with fears
that Al undermines ownershipm. One tentative explanation
is that students frame Al as an instrument they direct rather
than an autonomous author, consistent with self-efficacy and
tool-mediation frameworksS17,

Three speculative interpretations are offered: a selection ex-
planation (less creative students adopt Al), a tool-integration
explanation (Al as directed instrument), and a cognitive disso-
nance explanation (rationalization of Al use). The data cannot
discriminate among these mechanisms.

The pattern of associations suggests tentative implications:
schools should scaffold both Al-supported and Al-free writing
to sustain creative confidence, and should clarify expectations
for transparent Al use given that many students already feel
comfortable claiming Al-assisted work as their own.
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A. Al Use vs. General Creativity (r = -0.297, p < .001)
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B. Al Use vs. Authorship (r = 0.446, p < .001)
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Fig. 2 Scatterplots of Al use with General Creativity and Authorship
Limitations Conclusion

The study is cross-sectional, relies on self-report (introduc-
ing common-method variance and social desirability bias),
draws from a single school, did not collect race/ethnicity or
socioeconomic data, used brief and not formally validated
scales (creativity o = .69), and employed exploratory clus-
tering without stability checks.

Future Directions

Longitudinal, experimental, and multi-site designs are needed.
Future work should distinguish between modes of Al use,
incorporate behavioral creativity measures and Al literacy
scales, and include diverse school contexts.

In this sample of 246 students at a single California public
high school, more frequent Al use was associated with lower
self-reported creativity and higher perceived authorship. Both
associations remained significant after controlling for covari-
ates. These results indicate a pattern of association within
this specific sample. Whether these associations hold in other
school contexts remains an open question.
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Table 3 Cluster Centroids (Raw Means) for Three-Cluster Solution
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4.31
4 m
in
Z
231
o
o
n
=1
o]
5}
2 2
1 -
0 - ey .
Al Use General Authorship Writing Al
Creativity Ability Instruction

Fig. 3 Cluster Profiles: Mean Scores Across Three Student Groups

to thank teachers Shannon McCann, Gerald Law, Robert Bel-
trami, Bruce Honberger, and more for sharing the survey link
with their classes and to the students who volunteered their
time to participate. Finally, thanks are due to the Granite Bay
High School administration for supporting the implementation
of this research project.

References

1 J. Schiel, B. L. Bobek, J. Z. Schnieders. High school students’ use and
impressions of Al tools. ACT Research Report, Iowa City, IA, 2023.

2 A. Adair. U.S. high school students’ use of generative artificial intelli-
gence: New evidence from high school students, parents, and educators.
College Board, Al Research Brief 1, New York, NY, 2024.

3 Y. K. Dwivedi, et al. So what if ChatGPT wrote it? Multidisciplinary
perspectives on opportunities, challenges, and implications of generative

conversational Al for research, practice and policy. International Journal
of Information Management. Vol. 71, 2023.

E. Kasneci, et al. ChatGPT for good? On opportunities and challenges
of large language models for education. Learning and Individual Differ-
ences. Vol. 103, 2023.

J. Li, S. Link, V. Hegelheimer. Rethinking the role of automated writing
evaluation (AWE) feedback in ESL writing instruction. Journal of Second
Language Writing. Vol. 27, pg. 1-18, 2015.

D. Grimes, M. Warschauer. Utility in a fallible tool: A multi-site case
study of automated writing evaluation in the classroom. Journal of Tech-
nology, Learning, and Assessment. Vol. 8, no. 6, 2010.

A. T. Corbett, J. R. Anderson. Locus of feedback control in computer-
based tutoring: Impact on learning rate, achievement and attitudes. Pro-
ceedings of the SIGCHI Conference on Human Factors in Computing
Systems, pg. 245-252, 2001.

0. Zawacki-Richter, M. Marin, M. Bond, F. Gouverneur. Systematic re-
view of research on artificial intelligence applications in higher educa-

6 | NHSJS Reports

© The National High School Journal of Science 2026



10

12

13

14

15

16

17
18

19
20
21

22

23

24

25

26

27

28

tion—Where are the educators? International Journal of Educational
Technology in Higher Education. Vol. 16, no. 39, 2019.

C. K. K. Chan. Students’ voices on generative Al: Perceptions, benefits,
and concerns. Frontiers in Education. Vol. 8, 2023.

K. M. Sommers. Responding to student writing in the age of artificial
intelligence. College Composition and Communication. Vol. 75, no. 2,
pg. 254-274, 2024.

C. K. K. Chan, A. Hu, A. Reynolds. Generative Al in higher education:
A cross-regional survey of students in Europe and North America. Com-
puters & Education: Open. Vol. 5, 2024.

S. Chen, X. Shi. University students’ acceptance of ChatGPT in mainland
China: Academic use, plagiarism concerns, and institutional policies. In-
ternational Journal of Educational Technology in Higher Education. Vol.
21,2024.

Higher Education Policy Institute. Student academic experience survey:
Generative Al supplement. HEPI Report, Oxford, U.K., 2024.

J. C. Kaufman, R. A. Beghetto. In praise of Clark Kent: Creative
metaphors, student identity, and the “everyday” classroom. In: Nurturing
creativity in the classroom. R. A. Beghetto, J. C. Kaufman, Eds. Cam-
bridge University Press, pg. 1-19, 2010.

R. A. Beghetto. Creative self-efficacy: Correlates in middle and secondary
students. Creativity Research Journal. Vol. 18, no. 4, pg. 447-457, 2006.
R. Ivani¢. Writing and identity: The discoursal construction of identity in
academic writing. John Benjamins, 1998.

A. Bandura. Self-efficacy: The exercise of control. W. H. Freeman, 1997.
L. S. Vygotsky. Mind in society: The development of higher psychologi-
cal processes. Harvard University Press, 1978.

E. H. Erikson. Identity: Youth and crisis. W. W. Norton, 1968.

S. Harter. The construction of the self: Developmental and sociocultural
foundations. 2nd ed. Guilford Press, 2012.

F. Pajares, G. Valiante. Self-efficacy beliefs and motivation in writing de-
velopment. In: Handbook of writing research. C. A. MacArthur, S. Gra-
ham, J. Fitzgerald, Eds. Guilford Press, pg. 158-170, 2006.

M. Appel, N. Kronberger, J. Aronson. Stereotype threat impairs abil-
ity building: Effects on test preparation among women in science and
technology. European Journal of Social Psychology. Vol. 41, no. 7, pg.
904-913, 2012.

S. Graham, V. Berninger, W. Fan. The structural relationship between
writing attitude and writing achievement in first and third grade students.
Contemporary Educational Psychology. Vol. 32, no. 3, pg. 516-536,
2007.

M. Karwowski, J. C. Kaufman. The creative self: Effect of beliefs, self-
efficacy, mindset, and identity. Academic Press, 2017.

W. R. Shadish, T. D. Cook, D. T. Campbell. Experimental and quasi-
experimental designs for generalized causal inference. Houghton Mifflin,
2002.

G. Norman. Likert scales, levels of measurement and the “laws” of statis-
tics. Advances in Health Sciences Education. Vol. 15, no. 5, pg. 625-632,
2010.

J. Carifio, R. Perla. Resolving the 50-year debate around using and mis-
using Likert scales. Medical Education. Vol. 42, no. 12, pg. 1150-1152,
2008.

L. A. Clark, D. Watson. Constructing validity: Basic issues in objective
scale development. Psychological Assessment. Vol. 7, no. 3, pg. 309-319,
1995.

© The National High School Journal of Science 2026

NHSJS Reports |7



