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Abstract
Artificial intelligence (AI) has transformed usual processes of higher education, including 
teaching with writing. Grounded in sociocultural theory, this study considers the role of 
generative AI (GenAI) within students’ zone of proximal development, where learning is 
supported through scaffolding that bridges what students can do independently and what 
they can achieve with guidance. Students (𝑛 = 114) enrolled in a writing intensive, lifespan 
development course in Fall 2024 completed eight writing assignments and disclosed any 
GenAI use; specifically, they could submit no more than a paragraph of their writing to 
a GenAI tool to solicit feedback that could be applied throughout the papers. Required 
AI disclosure statements revealed infrequent GenAI use, with only 22 unique users of 
GenAI for less than 8% of the assignments. Thematic analysis of the disclosure statements 
revealed three themes of use: writing mechanics, higher-order writing concerns, and 
content understanding. Despite students reporting that GenAI feedback was helpful, the 
impact on writing scores and final grades were mixed. Findings highlight the complex 
role of GenAI as a potential scaffolding learning assistant and suggest implications for 
instructors seeking to strategically incorporate GenAI into teaching with writing.

Keywords: Higher Education; Writing Pedagogy; Artificial Intelligence; Teaching with 
Writing
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1 Introduction
The widespread adoption of open generative artificial intelligence 
(GenAI) tools in higher education accelerated with the release of Chat
GPT in 2022, marking a turning point in making advanced GenAI widely 
accessible to faculty and students. Alongside this, the digital transforma
tion driven by COVID-19 further pushed institutions toward adopting 
GenAI; these tools have become ubiquitous, transforming traditional 
processes by enabling more innovative and flexible approaches to teach
ing and learning (Haleem et al. 2022; Owoc et al. 2021). GenAI systems 
have evolved not only to deliver information but also to act as co-creators 
of knowledge, mentors, and assessors. When used strategically, GenAI 
can make resources more accessible and can foster student engagement 
through intuitive digital tools.

The new AI tools are generative, meaning they can produce novel sen
tences, images, and other output that higher education has traditionally 
used to assess student understanding and mastery. Thus, it is essential 
that educators understand how GenAI is being used in higher education 
(Crompton and Burke 2023). Current estimates on GenAI usage rates 
vary, and relatively few studies specifically address GenAI usage rates 
for writing. Website surveys have found that a majority of students report 
using GenAI tools; for example, campustechnology.com surveyed over 
5000 college and graduate students internationally and found that 86% 
reported using GenAI tools to support their academic work. Harvard’s 
Center for Digital Thriving, in partnership with Common Sense Media and 
Hopelab (2024) surveyed 1,274 U.S. students aged 14-22 and found that 
51% reported using GenAI at some point, with 11% using once or twice 
weekly and only 4% using daily. Peer-reviewed research has reported, 
in general, somewhat lower usage rates. For example, in a sample of 
296 college students, Strayhorn (2025) found that 70% reported using 
Grammarly and that 54% used other GenAI tools for writing assistance. 
Given its prevalence, it is imperative that educators understand how 
students use and perceive GenAI in writing and make course decisions to 
promote learning.
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Recent studies highlight the benefits of integrating GenAI into higher 
education, including improved personalization, increased efficiency, and 
novel instructional supports (Haleem et al. 2022; Tapalova and Zhiyen
bayeva 2022). In the context of writing tasks, GenAI can assist users 
in brainstorming ideas, organizing thoughts, improving language clarity, 
and refining grammar and style. Rather than replacing original thinking, 
strategic GenAI use encourages deeper student engagement by provid
ing feedback, examples, and structural support (Black and Tomlinson 
2025; Wang et al. 2024). Furthermore, when students receive guidance 
on effective GenAI use, they develop a clearer understanding of its 
limitations and learn to apply it as a valuable supplement to their own 
creativity and effort.

Despite the benefits and growing adoption of GenAI in education, its use 
in writing tasks introduces several risks and implementation challenges. 
From the student perspective, GenAI use has been linked to reduced 
decision-making skills, increased passivity, and heightened privacy con
cerns. A study involving students in Pakistan and China found that over 
two-thirds associated GenAI with laziness and privacy risks, and more 
than a quarter reported a decline in decision-making ability (Ahmad 
et al. 2023). These findings suggest that over-reliance on GenAI may 
undermine students’ critical thinking and motivation. Ethical concerns are 
also prominent. While students express appreciation for GenAI support in 
writing, they may also raise concerns about fairness, academic honesty, 
and over-dependence (Farhi et al. 2023). While many saw GenAI as 
a helpful tool, they cautioned that excessive use could compromise the 
purpose of education by discouraging original thinking and creative 
effort.

At the institutional level, the successful integration of GenAI in education 
depends on several foundational components. A clear strategy is needed 
to define the goals of GenAI use, ensure alignment with educational 
priorities, and guide implementation across courses and departments. 
Organizational readiness involves preparing faculty, staff, and students 
by offering professional development, technical training, and clear 
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policies on ethical and effective GenAI use. Reliable data governance 
ensures that student data used by AI systems are managed securely 
and ethically, with attention to data quality, privacy, and access. Finally, 
compatible infrastructure, including both hardware and software, should 
support the integration of AI tools within existing learning platforms 
and ensure seamless, scalable performance. Without coordinated efforts 
across these areas, institutions may struggle to implement GenAI in ways 
that are both pedagogically sound and operationally sustainable (Owoc 
et al. 2021). Data governance presents a particular concern, as GenAI 
systems depend on high-quality, secure, and well-managed data. Weak 
oversight in this area can lead to issues with accuracy, privacy, and 
system reliability (Owoc et al. 2021). Overall, when implementing GenAI 
in writing education, it is important to take a thoughtful approach that 
upholds ethical standards, supports student growth, and ensures innova
tion enhances rather than replaces meaningful learning experiences.

Recent research highlights the potential of GenAI tools to enhance 
college student writing when integrated thoughtfully into instruction. For 
example, Sumakul et al. (2022) found that English as a Foreign Language 
(EFL) learners reported positive experiences using GenAI in writing 
classes, noting that it helped them learn theoretical concepts, expand 
vocabulary, and improve grammar throughout the writing process. In 
addition, students using GenAI tools to complete writing assignments 
not only benefited from the tool’s structured templates and polished lan
guage but also became aware of its limitations, particularly its tendency 
to produce vague or generic content (Wang et al. 2024). Similarly, in a 
large undergraduate course on sustainability and technology, Black and 
Tomlinson (2025) found that students used GenAI for a range of writing-
related tasks, including conceptual analysis, evidence generation, and 
revision. While students appreciated GenAI’s ability to enhance clarity 
and efficiency, many expressed a commitment to preserving their own 
intellectual contributions. Collectively, strategic integration of GenAI into 
writing instruction can promote not only technical improvements but also 
reflective and ethical engagement with the writing process.
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GenAI is undeniably changing the process of writing as well as the 
process of teaching with writing. The sociocultural theory of writing is well-
equipped to help instructors integrate GenAI strategically in the writing 
process. Sociocultural theory assumes that learning and development are 
social processes that incorporate the tools of the culture (Vygotsky 1980). 
A key concept of the theory is the zone of proximal development (ZDP). 
The ZDP extends beyond what an individual can do independently and 
includes the tasks an individual can achieve through interactions with a 
more knowledgeable other. As an individual develops and achieves inde
pendence in achieving learning outcomes, the more knowledgeable other 
(e.g., teacher, tutor, peer) alters their support and the ZDP shifts to more 
complicated tasks and outcomes that had previously been impossible to 
accomplish. The sociocultural theory of writing, then, assumes that writing 
development requires interaction and regular feedback from instructors, 
tutors, peers, or even GenAI—a tool of the culture. It assumes that 
support should be dynamic so that as students show mastery of learning 
outcomes, the nature of the support changes. Scaffolding assignments is 
one way that this occurs (Hodges 2017; Al Hamdani and Yousif 2025). 
Assignments are completed in logical steps with feedback from a more 
knowledgeable other throughout; thus, as students incorporate feedback 
in future steps, they are able to achieve learning outcomes and produce a 
higher-quality assignment than what they could have done independently 
at the beginning of the semester.

1.1 Aim
In this study, we explore how students use GenAI in writing, examining its 
role in supporting students’ learning process in writing. The study seeks to 
understand how AI serves as a scaffold that helps students progress from 
mastering basic conventions of academic writing to engaging in complex 
cognitive processes such as planning, revising, and integrating discipli
nary knowledge, ultimately highlighting GenAI’s potential to enhance 
both writing development and deeper learning. With a mixed-method 
approach, we aim to answer the following research questions:

Journal of Writing and Artificial Intelligence

jwai.org
2026: Volume 3, Issue 1
Lester and Sun

5



1. How frequently did students disclose GenAI use in writing?
2. Were writing scores and final grades different for those who used 

GenAI and those who did not?
3. For those who used GenAI, how did they use it, and was it helpful?

2 Methods

2.1 Course Overview: GenAI in Lifespan Development 

Writing Intensive Course
We conducted the study in an introductory, writing-intensive 4-credit-hour 
course covering lifespan development. The course covers a wide range 
of material, including human development from conception to death, the 
influence of context on developmental trajectories, and the development 
of professional writing skills for social sciences. Students attended two 
large lectures each week and participated in weekly small discussion 
labs led by a graduate teaching assistant (TA). Their evaluations assessed 
both their comprehension of the course material and the quality of their 
writing.

We designed the course intentionally to encourage appropriate GenAI 
use using tenets of the sociocultural theory of writing (e.g, scaffolding 
assignments; frequent feedback; using AI as both a tool of the culture 
and as a more knowledgeable other for writing feedback) and existing 
strategies for integrating AI into writing instruction. Wang et al. (2024) 
identified four such strategies: (1) Being aware of individual differences 
and personalizing writing tasks; (2) designing effective evaluation rubrics; 
(3) offer training for educators; and (4) provide instruction for students on 
AI use. The specific strategies we used in the course are described below.

2.1.1 Personalized writing tasks

For the large, scaffolded literature review assignment, students chose 
one of seven prompts that address different topics (e.g., physical health 
habits, social media engagement, school readiness, successful aging, in
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timate relationships). For each prompt, students selected the appropriate 
developmental period and developmental theory. Despite the choices, all 
prompts required: (1) a review of relevant literature; (2) a discussion of 
physical, cognitive, and socioemotional development; (3) integration of 
developmental theory; and (4) five suggestions for an identified audience 
(e.g., parents, teachers, adolescents). With these choices, students were 
able to personalize the writing so that the topics could be relevant to 
their majors or personal interests. Further, students wrote three, one-page 
reflections, all of which were based on students’ personal experiences.

2.1.2 Effective rubrics

Rubrics were detailed and incentivized the AI disclosure statement. 
In addition, teaching assistants (TAs) responsible for the lab sections 
provided examples and guidance on how to write an AI disclosure 
statement, ensuring that students gained hands-on experience with the 
process before using GenAI independently. The TA team also followed 
a standardized grading approach to maintain consistency across labs, 
applying a detailed rubric that both incentivized completion of the AI 
disclosure statement and ensured fairness in evaluation. The rubric clearly 
stated a 5% point deduction if the AI disclosure statement was missing or 
incomplete. To further promote responsible use of sources and minimize 
reliance on GenAI-hallucinated sources, students also were required to 
include the DOI numbers and annotated PDFs of the outside sources they 
used and listed on the reference list.

2.1.3 Training for educators

TAs and the instructor attended a department-wide AI training and the 
instructor held another training just for TAs specific to this course to better 
understand the boundaries of appropriate GenAI use in the classroom. 
Gaining this clarity allows educators to collaborate with GenAI more 
effectively in support of student learning.

2.1.4 Instruction for students to use AI

Early in the semester, both lecture and labs introduced GenAI, how it 
works, how it can be harnessed appropriately in the course, and common 
pitfalls to avoid. In lecture, students were encouraged to discuss and 
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ask questions about course AI policies, and in lab, students were guided 
through a hands-on activity to practice effective prompting, critical review 
of output, and ethical use of GenAI. For example, the activity required 
developing a prompt, annotating the output for errors, bias, incomplete 
information, and sources. Because students had struggled to ask effective 
questions that enabled GenAI to provide ethical responses aligned with 
class requirements (providing feedback rather than re-writing passages), 
the students were also provided a resource, titled “Using AI as Your 
Writing Tutor,” developed by the instructor that included four elements of 
a successful prompt: provide context, give GenAI a role, be explicit with 
what the tool should and should not do, and define the output (Mollick 
2024). It also provided example prompts for revision of a paragraph of 
writing1 and prompts for idea development and brainstorming.2

2.1.5 Hands-on activities

We also included more active learning elements to the lecture, with hopes 
that it promoted engagement, knowledge, and sense of self-confidence 
and investment in the topic; ideally, this competence and confidence 
would prevent relying on GenAI to replace their own thinking.

2.1.6 Policy

The goal of the course is to teach writing as well as teach the content 
through writing. We wanted to allow GenAI use only in a way that 
supported students’ writing development, critical thinking, and under
standing of the content. Thus, we allowed GenAI use as a writing tutor
—to give feedback on their writing and mechanics, to help identify 
gaps in their logic, to provide immediate dialogue about an idea or 
approach, or to highlight places where a statement or a conclusion is 

1. Example
Here is one paragraph. Can you check grammar, sentence structure, cohesion and 

whether my claims are supported with scholarly evidence. Please only provide 

feedback that will help me revise. Do not re-write the paragraph. Does this 

introduction paragraph clearly preview the structure and argument of my paper? Can 

you suggest where I could add more explanation or examples to support my points?

2. Example
What are some questions I should try to answer if I’m writing about topic for an 

academic audience?
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unsupported by research. All the ideas and words must be the students’ 
own. There were no restrictions on which GenAI tool could be used. Only 
one paragraph of students’ writing could be submitted per assignment 
(not the whole assignment, to protect students’ intellectual property). All 
writing assignments required a disclosure statement where students could 
indicate whether they did or did not use GenAI. If they did not use GenAI, 
they stated as such. If they used it, their disclosure statement was more 
involved to include how they used GenAI, what prompt they used, and a 
reflection on whether it was helpful and why. They also needed to keep 
their metadata and produce it upon request. Including metacognition 
and reflection was important for a few reasons: (1) it helped the TAs and 
instructor have some oversight to determine whether use was appropriate 
and to get a sense of what was happening in the course; (2) it held 
students accountable (hopefully knowing that they will have to disclose 
what they did and why prevented some from going overboard); and (3) it 
helped students learn more about GenAI, its benefits, and its limitations.

To answer the research questions, we analyzed the AI disclosure state
ments from the Fall 2024 semester for the in-person, writing intensive 
lifespan development course. The Institutional Review Board at our uni
versity approved this as a quality improvement project (2120527); thus, 
informed consent was not required. This course had an enrollment of 114 
students (see Table 1 for demographic information). The students were 
primarily sophomores (20.4%) and represented a variety of majors (most 
frequent majors listed were Health Sciences 29.2%, Nursing or Pre-Nurs
ing 15.9%, and Psychological Sciences 11.5%). There were eight writing 
assignments that required AI disclosures: three personal reflections, and 
five scaffolded assignments for the larger literature review (i.e., prospec
tus, detailed outline, draft one for peer review, draft two for TA feedback, 
draft three). A total of 912 writing assignments were submitted, and 79 
were missing AI disclosure statements (8.6%); thus, we analyzed 833 AI 
disclosure statements.
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Category n %

Female 91 79.44
G

e
n

d
e
r

Male 23 20.56

18 8.41 10

19 58.88 67

20 28.04 32

21 0.93 1

22 0.93 1

A
g

e

>22 2.79 3

White 88 77.57

Hispanic/Latino 10 8.41

Black or African American 6 5.61

Two or More Races 4 3.74

Asian 2 1.87

Race and Ethnicity Unknown 2 1.87R
a

ce
/E

th
n

ic
it

y

Native Hawaiian or Other Pacific 
Islander

1 0.93

Table 1: Descriptive Statistics by AI Use Group (𝑛 = 114)

To examine whether there were group differences in writing scores or final 
grades between students who used GenAI in their writing assignments 
and those who did not, we conducted two independent samples t-tests. 
The dependent variable was the final writing grade or writing assignment 
grade-only, and the independent variable was GenAI use (0 = no AI use; 
1 = used AI).

2.2 Thematic analysis of AI disclosures
To analyze how students used GenAI in their writing assignments, we 
conducted a thematic analysis of open-ended AI use disclosures (Braun 
and Clarke 2019). First, we identified participants who both used GenAI 
in their assignment and completed the AI-use disclosure statement. All 
responses were organized and coded in an Excel spreadsheet. Using 
an inductive approach, the first author closely reviewed each segment to 
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identify recurring patterns. The segments were coded under one or more 
themes, which allowed us to capture the varied ways students engaged 
with GenAI in their writing assignments. This initial round of analysis 
generated three emergent themes: writing mechanics, higher-order con
cerns, and content understanding. Next, a second coder applied the 
three themes to independently code all responses. After one round of 
discussion, both coders reached consensus on coding and collaboratively 
developed clear definitions for each theme.

3 Results

3.1 Tests of Assumptions
Given the large difference in group sizes (AI group 𝑛 = 22, 19.3%; non-
AI group 𝑛 = 85, 74.56%, 7 non-responders, 6.1%), we assessed key 
assumptions carefully. Normality of grade and writing distributions for 
the GenAI-user and non-user groups were evaluated using Shapiro-Wilk 
tests. For the user group, the p-values for the final grade (𝑝 = .200) 
and the writing scores (𝑝 = .120) were above .05; thus, we can assume 
normal distribution of scores. The non-user group, however, had 𝑝 values 
below .05 (𝑝 < .001 for both final grades and writing scores); normal 
distribution cannot be assumed for this group. Levene’s test was used to 
assess homogeneity of variances; for both final grades (𝑝 = .974) and 
writing scores (𝑝 = .388), the p-values are above .05, so this assumption 
was met. A power analysis indicated that our sample size was insufficient 
to detect medium effect sizes (Cohen’s 𝑑 ≥ .50) with adequate statistical 
power (80%) at 𝛼 = .05. The achieved power was .55, which is below 
the recommended threshold of .80. Thus, this analysis is exploratory and 
results should be interpreted with caution. Given the small sample size 
and the inability to assume normality in one group, we also employed 
the Mann-Whitney U nonparametric test, which evaluates differences in 
distributions rather than solely differences in means.
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3.2 Frequencies of Use
Of the 833 total submissions in the course, 65 (7.8%) AI disclosure state
ments indicated GenAI use. Use was the highest for the first assignment, 
which was a one-page paper where the student selected the prompt, 
identified the developmental period and theory to be used, and used 
scholarly evidence to explain the importance of the topic (𝑛 = 16). GenAI 
use disclosure was lowest for 1-page personal reflections (𝑛 = 6, 5, 6, 
respectively), and the detailed outline for the literature review (𝑛 = 6). For 
the literature review drafts 1, 2, and 3, GenAI use disclosure increased 
slightly (𝑛 = 9, 9, 8, respectively).

3.3 Student Grades
There were 22 unique users of GenAI throughout the course, and of those 
15 were repeat users. Those who used GenAI to support their writing 
earned higher final letter grades than did their non-AI using counterparts 
(for example, 63% of GenAI users earned an A letter grade, but 44% 
of non-users earned an A). When looking at final scores as a continuous 
variable and not discrete letter grades, an independent t-test revealed 
that non-users of AI scored a mean difference of 3.71 percentage points 
higher than users, with a 95% confidence interval ranging from −0.24 
to 7.65. There was no statistically significant difference in final grades 
between students who used GenAI and those who did not, 𝑡(105) = 1.86, 𝑝 
= .065. Similarly, there was no statistically significant difference in writing 
scores between students who used GenAI and those who did not, 𝑡(105) 
= 1.23, 𝑝 = .222. The mean difference was 2.93 points (95% CI: −1.80 to 
7.65), with non-users having the higher mean score.

Because of the low sample size and because only the users group met 
assumptions of normality, we used the Mann-Whitney 𝑈  test to detect 
group differences in score distributions. This test uncovered a statistically 
significant difference between groups. Students who used GenAI had 
significantly lower final grades (mean rank = 40.11) than those who did 
not (mean rank = 57.59), 𝑈  = 882.50, p = .019. Students who used GenAI 
had significantly lower writing scores (mean rank = 40.7) than those who 
did not (mean rank = 57.44), 𝑈  = 895.50, 𝑝 = .024. The effect sizes for 
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final grades and writing scores (𝑟 = .22, 𝑟 = .21, respectively) are small, 
so while there is statistical significance, it may not represent a meaningful 
difference.

AI Users

(𝑛 = 22)

Non-Users

(𝑛 = 85)

Effect 

Size

Differences 𝑀 𝑆𝐷 𝑀 𝑆𝐷 𝑡(105) 𝑝 95% 𝐶𝐼 Cohen’s 
D

Final 
Grade

86.44 7.97 90.14 8.40 1.86 .065 [−0.24, 
7.65]

.446

t-
te

st

Writing 
Score
(continuous)

82.18 7.10 85.11 10.56 1.23 .222 [−1.80, 
7.65]

.294

Mean Rank Mean Rank 𝑈 𝑝 𝑟

Final 
Grade 
(non-
normal)

40.11 57.59 629.50 .019* - .22

M
a

n
n

–W
h

it
n

e
y
 U

Writing 
Score 
(non-
normal)

40.70 57.44 642.50 .0.24* - .21

Table 2: Group Differences in Final Grades and Writing Scores: t-Test & Mann-Whitney 
U Test

Notes:
𝑝* ≤ 0.05, 𝑝** ≤ 0.01, 𝑝*** ≤ 0.001;

𝑀  = Mean;
𝑆𝐷 = Standard Deviation;
𝐶𝐼 = Confidence Interval.

3.4 How Students Used GenAI
Through thematic analysis of 64 segments from the open-ended re
sponses, we found that students used GenAI as a multi-functional writing 
tool, revealing three overarching patterns: writing mechanics, higher-
order issues, and content understanding. Writing mechanics describes 
students’ use of GenAI to enhance sentence-level clarity, correct grammar, 
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adjust tone, and improve overall fluency. This was also the most commonly 
observed theme in the current study. Students described using GenAI for 
“grammar corrections.” And one student asked questions like “How can 
I make this sentence more formal?” to improve their wording, suggesting 
that GenAI was frequently employed to refine surface-level elements. 
Others noted using GenAI to revise specific phrasing, such as “refining 
sentences like ‘such an age,’” indicating attention to style and readability.

The second theme, higher-order issues, reflects students using GenAI to 
enhance the structure and flow of their writing. One student noted that 
GenAI helped them with “suggestions on improving the flow of the ideas,” 
while another mentioned “strengthening transitions between sections for 
a much better flow.” As practicing professional writing was one of the 
goals for this course, some students also used GenAI to adjust the overall 
tone, as reflected in comments such as “improve my professional tone 
while writing.” These examples suggest that students saw GenAI as a tool 
for improving the coherence and sophistication of their writing beyond 
simple edits.

The last theme, content understanding, reflected students’ use of GenAI 
to engage more deeply with course concepts and strengthen connections 
between their ideas and theoretical frameworks. For instance, students 
reported using GenAI to assist in the “justification of [their] selected 
theory” or to “add more real-world examples that would reinforce the 
application of Bandura’s theory.” One student also noted that GenAI 
helped identify a mismatch between their content and the theory, stating 
that their writing “did not correlate Erikson’s belief of adolescent devel
opment.” These responses illustrate how some students used GenAI not 
only for writing assistance but also as a tool for conceptual clarification 
and reflection, especially in writing assignments that ask students to show 
their understanding of a concept or theory.
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Theme Definition Examples

Writing 
Mechanics

Using AI to improve 
sentence-level clarity, 
grammar, tone, and 
fluency by refining how 
writing sounds and 
reads.

• “How can I…improve my wording?”
• “Specifically, for grammar 

corrections…”
• “Refining sentences like ‘such an 

age’…”

Higher Order 
Issues

Using AI to enhance 
the structure, flow, 
organization, or tone 
of paragraphs or the 
entire piece of writing.

• “Suggestions on improving the flow 
of the ideas.”

• “Strengthening transitions between 
sections for much better flow.”

• “Improve my professional tone while 
writing.”

Content 
Understanding

Using AI to evaluate 
or strengthen the 
connection between 
ideas and core 
concepts or theories 
relevant to the topic.

• “Justification of my selected theory 
(Bandura’s social learning theory).”

• “Adding more real-world examples 
that would reinforce the application 
of Bandura’s theory.”

• “Did not correlate Erikson’s belief of 
adolescent development.”

Table 3: Themes Identified in Student AI Use Disclosures.

Notes: 𝑛=64, where n indicates the number of AI disclosure statements (also segments)

Most instances (76.9%) of total GenAI use disclosed included multiple 
themes; of the 50 disclosures with multiple themes, 44 included writing 
mechanics (88%). Eight disclosures (12.3%) indicated using GenAI for all 
three themes.

Together, these results demonstrate that students employed GenAI in 
diverse ways, ranging from surface-level edits to deeper engagement with 
disciplinary content, highlighting its potential as both a technical and 
cognitive scaffold in academic writing.

4 Discussion
Consistent with previous research findings (Black and Tomlinson 2025; 
Wang et al. 2024), we found that students used GenAI for different 
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purposes, including writing mechanics, higher-order issues, and content 
understanding. Because students usually utilize GenAI for multiple pur
poses, we can conclude that GenAI can serve as a multi-functional tool 
that can assist students in different aspects of writing.

In addition, GenAI acts as a more knowledgeable other that through 
interaction and immediate feedback may help scaffold students within the 
zone of proximal development, the space between what learners can do 
independently and what they can achieve with guided support (Vygotsky 
1980; Al Hamdani and Yousif 2025). For example, students’ use of GenAI 
to refine grammar, tone, and sentence fluency (writing mechanics) may 
help internalize basic conventions of academic communication. GenAI 
assistance with paragraph organization, transitions, and tone (higher-
order issues) suggests students’ consideration of more complex literary 
tasks, such as planning and revising, which are typically developed 
through dialogue and modeling. Students’ writing and revision practices 
may be shaped by how GenAI tools suggest rewording and refining their 
language. Skills of revising, always important in writing, become critical 
in the world of GenAI. Finally, the theme of content understanding illus
trates that some students are using GenAI to engage more meaningfully 
with disciplinary content. This includes using GenAI to clarify theoretical 
concepts, evaluate the accuracy of explanations, and generate relevant 
examples that connect abstract ideas to real-world applications. Such 
uses align with the Vygotsky (1980) view that writing is not merely a 
technical skill but a tool for knowledge construction situated within social, 
cultural, and academic contexts. By interacting with GenAI to interpret 
and apply course concepts, students participate in a learning process 
in which language and tools support the internalization of disciplinary 
thinking.

While the themes of GenAI use can be linked to the sociocultural theory of 
writing, our results do not suggest a linear progression of writing whereby 
students move from mechanics to higher-order issues to content under
standing through the course of the semester. Rather, our results create 
a snapshot of where students are within their broader college writing 
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development. While a clear understanding of what writing development 
looks like in higher education is debated, a general consensus is that it 
begins with basic writers who focus on grammar and writing mechanics. 
Because this course served primarily first- and second-year students, it is 
unsurprising that most of the GenAI use disclosed was focused on writing 
mechanics. Beyond basic writing, the development of writing has been 
described as an ability to produce more complicated writing forms and 
to juggle an increasing number of complex literacy tasks in addition to 
writing mechanics, such as deep reading, simultaneous consideration of 
multiple perspectives, and critical analysis (Carroll 2002). Consistent with 
this conceptualization of writing development, the results of this study 
indicate that GenAI was most often used for multiple literary tasks at 
once. Only 23.1% of AI disclosure statements indicated using GenAI for 
a single use.

Although students disclosed that they believed GenAI was beneficial in 
their writing, those who used GenAI had lower writing scores overall 
compared to non-AI users. There could be several explanations for this 
discrepancy. For example, it is possible that less skilled writers used 
GenAI; using it might have improved their skills, but not enough to equal 
a more skilled writer. Similarly, it is possible that those who used GenAI 
as a writing tutor for a paragraph of writing (consistent with course 
policy) might have felt that paragraph improved, but they may not have 
been skilled in generalizing its feedback and applying it throughout their 
papers, which would have yielded a higher overall writing score.

These conclusions should be interpreted with caution, as our sample and 
effect sizes were small. A small percentage of students disclosed using 
GenAI—smaller than what previous research would suggest—and an 
even smaller subset indicated repeated use. This limited disclosure may 
be influenced by individual factors such as current grades, confidence in 
writing ability, or unmeasured group differences. Additionally, the acad
emic year may help explain why GenAI users had lower writing scores 
overall compared to non-users. First-year students, who represented 15% 
of the current sample, are still developing a “questioning mindset” and 
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often struggle to achieve the critical distance needed for strong academic 
writing (Sommers and Saltz 2004). If many GenAI users were concen
trated in earlier years, their novice status as writers, rather than GenAI 
use alone, may partially account for lower scores. It is also possible 
that actual GenAI use was higher than reported, with some students 
withholding disclosure due to uncertainty or discomfort about admitting 
their use.

From a sociocultural perspective, GenAI tools can function as a scaffold 
that supports students’ progression from what they can do independently 
to what they can achieve with guided assistance. In this sense, GenAI 
use is not inherently detrimental or beneficial but rather depends on how 
it is embedded within intentional instructional practices. For example, 
freshmen or recent transfer students may be more likely to use GenAI to 
fill gaps in their skills or confidence, seeking support at an earlier stage of 
development. However, without structured guidance, reliance on GenAI 
could lead to superficial learning rather than the deepening of writing 
competence. Future courses should include opportunities for supervised 
writing and guided practice using GenAI ethically.

Instructor modeling is especially important for fostering ethical and trans
parent GenAI use. By openly sharing our own practices, including when 
we rely on GenAI for class tasks and how we document that use, we can 
normalize disclosure, reduce stigma, and establish clear expectations. As 
suggested by Vygotsky (1980), learning occurs in social contexts where 
tools and language mediate development. Demonstrating transparent 
GenAI use provides a live example of how technology can function as a 
legitimate learning scaffold rather than a shortcut.

In promoting writing as both a skill to be learned and a means of learning 
disciplinary content, we now face the additional responsibility of cultivat
ing critical AI literacy. The goal is not only to help students write effectively 
but also to teach them to engage with GenAI in ways that enhance, rather 
than replace, meaningful learning. This requires balancing appropriate 
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boundaries and supports so that GenAI use facilitates progress within the 
ZPD rather than bypassing it.
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