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Abstract

Although peer-assisted collaborative writing has been examined
extensively, the development of artificial intelligence (Al)
highlights the importance of investigating how Al might affect the
way students write and perceive writing. Drawing on the
sociocultural theory, the present mixed-methods study examined
learners’ integration of Al in their writing process. The participants
included 40 TEFL students, randomly assigned to either the peer-
assisted collaborative writing or Al-assisted collaborative writing
groups. In the first phase of the study, a pretest and a posttest were
administered to both groups. They were analyzed in terms of
different measures of complexity, accuracy, and fluency features
(CAF). A series of paired and independent t-tests was used to
compare the two groups in each measure. Although there was no
difference between the groups in terms of complexity and fluency,
learners in the peer-assisted group outperformed those in the Al-
assisted group in terms of accuracy measures. In the second phase
of the study, the participants in both groups filled in an open-ended
questionnaire on their attitudes toward their writing experiences. It
was found that learners in the peer-scaffolded group were more
satisfied with their writing and experienced less boredom during
writing.
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Introduction

The application of Artificial Intelligence (Al) and digital technologies in education and
language learning has been globally expanded in recent years (Wang, 2024). Al is essential for
enhancing the efficiency, personalization, and engagement of education and language
acquisition (Escalante, 2023). The implementation of Al and technologies has resulted in a
progressively responsive and adaptive learning environment, advancing towards an ideal in
which Al functions as a facilitator for improved learning outcomes (Kim et al., 2022). Although
technological improvements have transformed education, Al plays a particularly essential role
in redefining collaborative writing and scaffolding in learning contexts (Ozcelik & Yangn Eksi,
2024).

Collaborative writing encompasses not only the final text as the outcome, but also involves
shared cognition, including the generation of ideas, writing, concern for grammatical points,
and editing (Anshu & Yesuf, 2022). Literature has indicated the possible advantages of
collaborative writing such as providing students with more learning opportunities (Pham,
2021), co-constructing knowledge (Qiu & Lee, 2020), discussing language elements (Storch,
2013), being aware of the gaps in their writing knowledge through interaction (Bueno-Alastuey
eta l., 2022), and getting rid of anxiety or stress of writing (Anshu & Yesuf, 2022). In addition,
research on Al-based scaffolding is rapidly advancing, highlighting its growing significance in
providing support for various aspects of the writing process, including feedback, linguistic
assistance, and idea generation (Wang, 2024).

However, despite these advancements, the comparative responsibilities of peer scaffolding
and Al scaffolding remain inadequately comprehended and insufficiently analyzed (Escalante
et al., 2023; Nguyen et al., 2024). Indeed, despite the significant developments and growing
role of Al-based assistance in providing feedback, language support, and idea generation, there
is still uncertainty about which type of scaffolding (i.e., peer or Al-based) improves writing
quality, learner engagement, or satisfaction, and these two forms of scaffolding are not
adequately compared (Li, 2023). Our comprehension of the most effective ways to scaffold
collaborative writing is severely hampered by this ambiguity (Escalante et al., 2023).
Misguided dependence on either peers or Al without evidence could jeopardize students’
autonomy, writing quality, or classroom effectiveness. There is an urgent need for thorough
research to elucidate the relative benefits and limitations of writing supported by peer and Al.

To fill the mentioned gap, using a mixed-methods design, this study will compare peer-
assisted collaborative writing vs. Al-assisted collaborative writing in terms of the quality of the
learners’ writings and their perceptions of their writing experiences. Thus, the following
research inquiries are raised.

1. What are the differences between peer-scaffolded collaborative writing and Al-
scaffolded collaborative writing groups in terms of writing proficiency features of
complexity, accuracy, and fluency (CAF)?


https://slejournal.springeropen.com/articles/10.1186/s40561-024-00296-8#auth-Nermin-Punar__z_elik-Aff1
https://slejournal.springeropen.com/articles/10.1186/s40561-024-00296-8#auth-Gonca-Yang_n_Ek_i-Aff2

Peer-assisted vs. Al-assisted Collaborative Writing: Production Quality and ... / Zahed-Alavi 343

2. How do the EFL learners in peer-scaffolded collaborative writing and Al-scaffolded
collaborative writing groups perceive their writing experiences?

Review of Literature
Peer-assisted collaborative writing

In the literature, collaborative writing has been examined from three different perspectives.
The first perspective has investigated the influence of collaborative writing on the
characteristics of learners produced texts. Interestingly, studies in this perspective have yielded
different results due to variations in certain aspects. Although a group of studies considered
group writing (Mei et al., 2024; Moxie et al., 2025; Peng et al., 2022), others focused on dyadic
writing activities (Dobao, 2013; Hiromori, 2021; Zhang, 2022). In addition, different studies
have examined collaborative writing in different phases; in other words, some studies have
examined collaborative writing just in the prewriting phases (Hsu, 2025; Pham, 2021) while
others have considered it throughout the whole writing process (Bueno-Alastuey et al., 2022;
Chen, 2019). Furthermore, different studies analyzed the quality of the texts through various
data analysis procedures. For instance, Pham (2021) found that learners who involved in
collaborative tasks improved in terms of fluency; Bueno-Alastuey et al. (2022) took the three
criteria of complexity, accuracy, and fluency (CAF) into account and found that learners in
collaborative groups improved in terms of accuracy. Sang and Zou (2023) analyzed the
learners’ texts in terms of two measures of complexity and accuracy and found that learners
who collaborated improved in terms of accuracy. Furthermore, Chen (2019) studied the quality
of students’ productions in terms of content, grammar, organization, mechanics, and
vocabulary. He found that students who collaborated in writing outperformed in terms of
grammar, vocabulary, and organization.

The second perspective has focused on the learners’ interactions while participating in
collaborative writing tasks. The interactions were analyzed in terms of the patterns (Su et al.,
2024; Styati, 2018), the type of language-related episodes (Zhang, 2019), and the nature of
peers’ scaffolding (Zhang, 2019).

Finally, the third perspective has focused on the way learners had perceived collaborative
writing tasks. They mostly agreed that learners enjoyed the activities and believed that they
improved their writing skill and self-confidence. They found that although learners faced many
challenges in collaborative activities, collaborative activities enhanced their teamwork skills
and provided them with self-reflective skills (Sridharan, 2024), offered affordance
opportunities (Algasham, 2022), helped them to present their knowledge and opinions and be
more active, creative, and accurate grammatically and lexically (Dobao & Blum, 2014),
motivated them to write, saved their time, resulted in higher quality productions, assisted them
in being aware of the time limit in which they had to perform, helped them to share their
experiences (Ajmi & Ali, 2014), and improved their self-esteem and their writing skill. It also
helped them in generating ideas, discussing, planning, drafting, and providing immediate
feedback (Shehadeh, 2011). However, only a few students in online collaborative writing
context had negative perceptions of collaborative writing tasks; it could be attributed to their
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negative emotions towards the online platform of collaborative tasks which demotivated them
from writing (Algasham, 2022).

Al-assisted collaborative writing

Al-assisted collaborative writing illustrates a shift from individual activity to social process
distributed across individuals and tools (Wang, 2024). Al tools are increasingly considered as
partners, mentors, and teachers in collaborative endeavor (Song & Song, 2023). Studies suggest
that Al assistance can help learners improve the quality of their writing in different ways
(Gayed et al., 2022). First, it can improve paragraph organization, cohesion, coherence, and
grammatical structure of the texts (Kim et al., 2022). Second, it can reduce the mental load of
learners and help them focus on higher-order areas such as content and argument development
(Song & Song, 2023). Thus, it can reduce learners’ anxiety level (Darvishi et al., 2024). Third,
it assists learners in brainstorming and idea generation to start writing (Levine et al., 2024).
Fourth, it offers learners instant feedback (\Wang, 2024). However, it is found that excessive
use of Al may lose the creativity and critical thinking of learners, leading to expectations of
excessive external support rather than relying on their capabilities (Escalante, et al., 2023;
Malik et al., 2023).

Despite growing research on peer-assisted and Al-assisted writing, few studies have directly
compared the two approaches in terms of writing quality and learners’ perceptions (Kim et al.,
2022; Nguyen et al., 2024). Moreover, prior research has often treated Al as a passive tool
correcting learners’ structural error (Wang, 2024). The present study addresses these gaps by
investigating how EFL learners engage in peer-assisted versus Al-assisted collaborative
writing, using structured Al prompts to support co-construction and negotiation. By comparing
both textual outcomes and learner perceptions, this study aims to provide empirical evidence
on the pedagogical affordances and limitations of Al as a collaborative partner, offering
practical and theoretical insights for EFL writing instruction.

Methods
Participants

The participants included 40 EFL students at a university in Iran. They were in the age range
of 19-23 years old. They were at the intermediate proficiency level based on the results of the
Oxford Placement Test (2001). During their two-credit course on Academic Writing in their
third semester, the instructor (a PhD assistant professor with 15 years of experience teaching
EFL students) taught the qualities of well-formed paragraphs and introduced them to different
types of paragraphs. Although both groups received the same instructions on writing from the
same instructor, the instructor assigned the students to either peer-assisted collaborative writing
or Al-assisted collaborative writing groups randomly. Thus, each group included 20 students.

Instruments
Pretests and Posttests

The materials included 80 writings. They included 40 writings written individually by the
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participants in the peer-assisted and Al-assisted groups in the pretest phase and 40 writings
written individually by the participants in the peer-assisted and Al-assisted groups in the
posttest phase. The prompts were the same for both groups.

Questionnaire on Learners’ Perceptions

The participants in both peer-assisted and Al-assisted groups filled in an open-ended
questionnaire on their attitudes toward their writing experiences. This questionnaire was
adopted from Shehadeh (2011). The objective of the survey was to detect the learners’ opinions
on different aspects of their writing experiences. Particularly, the researcher tried to see how
the learners found their writing experiences, what they liked about the experience, what the
hardest part of the experience was, what their perception of writing was prior to the activity, if
the activity affected their confidence in writing, if the activity affected their language skills
other than writing, and finally, if the learners were willing to experience similar activities in
the future.

Reflective Log

A reflective log was used to capture learners’ engagement during the writing tasks across both
the Al-assisted and peer-assisted groups. After performing each task, all participants completed
a short reflection describing (a) the stages of writing in which they used assistance
(brainstorming, drafting, revising/editing), (b) which suggestions or feedback they accepted or
rejected and why, and (c) how the assistance influenced their writing decisions. These logs
were just designed to ensure learners’ active involvement in the collaborative writing process
and to verify treatment fidelity.

Data Collection

At the beginning of the investigation, the participants in both groups were asked to write on a
task individually (i.e., pretests). Then, both groups received similar instructions on how to write
academically; they were taught different components of a well-written paragraph (i.e., topic
sentence, body, and conclusion), the quality of a well-written paragraph (i.e., unity, cohesion,
and coherence), and different types of paragraphs. Both groups were also informed of what
collaborative writing is and the way it is conducted through all stages of writing (i.e., planning,
drafting, revising, and editing). The participants in the peer-assisted writing group did 10
writing tasks in collaboration with a partner during the semester, and the participants in the Al-
assisted group did 10 writing tasks using ChatGPT. The participants in the Al-assisted group
were instructed to use Al collaboratively by a pre-task training session on structured prompting
using four key elements (i.e., role, context, task, and output). This framework guided students
to treat the Al as an interactive writing partner collaborating in all stages of writing (i.e.,
planning, drafting, revising, and editing) rather than a passive correction tool (see Appendix
A). In addition, to ensure learners’ active engagement in the collaborative writing process, two
procedures were implemented. First, the instructor monitored their performance during the
tasks. Second, after performing each task, learners completed a short reflection describing the
stages of writing in which they used assistance (brainstorming, drafting, revising/editing) and
which suggestions or feedback they accepted or rejected and why.
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At the end of the semester, the participants in both groups were asked to write on a task
individually (i.e., posttests). The time gap between the pretest and posttest was 14 weeks. Then,
the questionnaire on learners’ attitudes toward their writing experiences was distributed among
the learners in both groups at the end of the semester. The survey was administered in the
learners’ classroom by their instructor.

Data Analysis

The qualitative analysis of the reflective logs written by learners during the semester was
primarily meaning-oriented in all writing phases in the Al-assisted group, thereby ensuring
treatment fidelity. In addition, learners in the peer-assisted group collaborated in all writing
phases.

The participants’ writings in the pretest and posttest phases were examined through CAF
measures. To provide a comprehensive picture of writing proficiency, as suggested by Norris
and Ortega (2009), multiple measures were examined for each of CAF features; complexity
was investigated through examining the ratio of clauses to T-units (Foster & Skehan, 1998)
and the ratio of dependent clauses to all clauses (Wolfe-Quintero et al., 1998), accuracy was
investigated through considering the ratio of error-free T-units to all T-units and the ratio of
error-free clauses to all clauses (Dobao, 2013), and fluency was examined through number of
words, T-units, and clauses in the text (Wigglesworth & Storch, 2009).

Intra-rater and inter-rater reliability were examined. After five weeks, the researcher
estimated the units needed to analyze CAF measures and conducted Kappa agreement
coefficients. They turned out to be .93 for the number of T-units, .92 for the number of
dependent clauses, .91 for clauses, .92 for error-free clauses, and .94 for error-free T-units. In
addition, the researcher asked a colleague who holds a PhD in TEFL to examine the mentioned
units in 20 writings. The agreement indices turned out to be .93, .91, .90, .89, and 90,
respectively.

Then, independent-samples t-tests comparing the groups in terms of the subcategories of
CAF measures in the pretest were run to investigate the homogeneity of the groups.
Consequently, paired-samples t-tests comparing the performance of the peer-assisted group in
the pretest and the posttest in terms of the subcategories of CAF measures and paired-samples
t-tests comparing the performances of the Al-assisted group in the pretest and the posttest in
terms of the subcategories of CAF measures were conducted to examine the improvement of
the participants in each group during the semester. Finally, independent-samples t-tests
comparing both groups in terms of the subcategories of CAF measures in the posttest were run
to explore the final performances of the two groups. To control Type 1 errors, the Bonferroni
adjustment was estimated by dividing the alpha level of .05 by the number of comparisons for
each measure. As a result, the alpha level turned out to be .016 for interpreting the fluency
measures, and .025 for interpreting the complexity and accuracy measures.

Moreover, the analysis of the qualitative data in terms of the learners’ attitudes toward their
writing experiences involved open coding, axial coding, and selective coding following Ary et
al. (2010). In other words, the transcribed data were read, and the concepts presented by the
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learners were extracted through open coding. In the axial coding, the concepts were further
subsumed under a limited number of categories based on their relationships with each other
and the category under which they were placed. In the selective phase, the categories which
emerged were further subsumed under some broader categories (i.e., themes). Finally, common
themes shared in the learners’ views were tabulated.

Concerning the reliability of coding, to estimate the intra-coder reliability, the researcher
randomly selected 10 questionnaires from among those of each group (i.e., 10 questionnaires
were selected from the peer-assisted group’s data, and 10 questionnaires were selected from
the Al-assisted group’s data). The researcher investigated them again after five weeks. Using
the Kappa agreement index, the intra-coder reliability was found to be .96.

The selected questionnaires were coded again by another colleague experienced in this area
(with a PhD degree in TEFL) to estimate the inter-coder reliability. The Kappa coefficient for
the inter-coder reliability was found to be .88. It is worth mentioning that the disagreements
were resolved through discussions.

Results and Discussion
Learners’ Performance in Terms of CAF Measures

Table 1 presents the descriptive and inferential statistics examining the homogeneity of the
learners in the peer-assisted and Al-assisted groups in terms of three measures of CAF in the
pretest. Based on the Bonferroni adjustment to control Type 1 errors (i.e, the alpha levels of
.016 for interpreting the fluency measures, and .025 for interpreting the complexity and
accuracy measures), there were not any significant differences between the groups in terms of
the fluency measures as far as the average number of words per text (t= -2.5, df= 38, p>.016),
the number of T-units per text (t= -1.21, df= 38, p> .016), and the number of clauses per text
(t=-.264, df= 38, p>.016) are concerned. Concerning the complexity measures, there were not
any significant differences between the two groups in terms of clauses per T-units (t= 1.13, df=
38, p> .025) and dependent clauses percentage (t= 1.15, df= 38, p> .025). Concerning the
accuracy feature, there were no significant differences between the two groups in terms of the
percentage of error-free T-units (t= -1.11, df= 38, p>.025) and error-free-clauses percentage
(t=-.682, df= 38, p>.025). Therefore, learners in both groups were homogeneous in terms of
the subcategories of CAF features at the outset.
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Table 1. Independent-Samples T-Tests Comparing the Peer-Assisted and Al-Assisted Groups in Terms
of the Subcategories of CAF Measures in the Pretest

Levene's test for equality of

variances t-test
Mean  SD. F. Sig t df  Sig.
Fluency measures
Words
e 132,55 33.88 ) 38 .027
Al as§|sted 158.15 36.45 .220 .642 2.30
Experiments
T-units
Al-assisted 10 220 .615 438 121 38 232
Experiments 1095 2.72
Clauses
i 16.1 4.64 ) 38 .793
Al as_5|sted 1645 367 2.66 A11 .264
Experiments
Complexity measures
Clauses per T-unit
Al-assisted 160 .31 102 318 113 38 265
Experiments 1.50 24
Dependent clauses percentage 38 257
;(I—Z?isr:féentzs 3755 1128 152 .699 1.15 .
P 3357 10.71
Accuracy measures
Error-free T-units percentage 8 274
;(I—gfisr:?;en?s 5450 1615 .690 411 -1.11 .
P 60.57 18.39
Error-free clauses percentage 38 499
éb)\(l—gl?isrlns;(:s 6826  12.93 121 .730 -.682 :
P 7125 14.74

Table 2 presents the results of paired-sample t-tests used to compare the performances of the
Al-assisted group in the pretest and posttest in terms of the subcategories of CAF measures.
Based on the Bonferroni adjustment, there were significant differences between the two sets of
scores at the level of .016 in the number of words (t = -3.96, df= 19, sig <.016), the number of
T-units per text (t =-3.41, df = 19, sig <.016), and the number of clauses per text (t= -3.06, df=
19, sig <.016). As a result, it may be concluded that there was an increase in the Al-assisted
group’s scores on the posttest in terms of the three fluency measures. The eta squared statistic
(.47, .42, and .37 for the number of words, T-units, and clauses, respectively) indicated large
effect sizes (Cohen, 1988).

However, concerning the comparison of the Al-assisted group’s performance in terms of
the complexity measures in the pretest and posttest, at the significance level of .025, there were
not any significant differences between the two sets of scores in terms of clauses per T-unit (t
= 1.2, df = 19, sig> .025) and dependent clauses percentage (t = 1.29, sig> .025). Similarly,
there were not any significant differences between the two sets of scores in terms of error-free
T-units percentage (t= -.181, df= 19, sig> .025) and error-free clauses percentage (t = -.050,
df= 19, sig>.025). Therefore, the learners in the Al-assisted group did not improve in terms of
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the complexity and accuracy measures.

Table 2. Paired-Samples T-Tests Comparing the Performance of the Al-Assisted Group in the
Pretest and the Posttest in Terms of the Subcategories of CAF Measures

N M SD T df Sig.
Fluency measures
Words
Pretest 20 132.55 33.88 -3.96 19 .001
Posttest 20 182.45 45.29
T-units
Pretest 20 10 2.20 -3.41 19 .003
Posttest 20 15.20 5.93
Clauses
Pretest 20 16.10 4.67 -3.06 19 .006
Posttest 20 22.35 7.91
Complexity measures
Clauses per T-unit
Pretest 20 1.60 31 1.2 19 .249
Posttest 20 1.49 .30
Dependent clauses percentage
Pretest 20 37.58 11.28 1.29 19 212
Posttest 20 32.28 13.47
Accuracy measures
Error-free T-units percentage
Pretest 20 54.50 16.15 -.181 19 .858
Posttest 20 55.22 16.96
Error-free clauses percentage
Pretest 20 68.26 12.93 -.050 19 961
Posttest 20 68.37 14.05

Moreover, the results of paired-samples t-test run to compare the performances of the peer-
assisted group in the pretest and the posttest in terms of the subcategories of CAF measures are
presented in Table 3. Considering the Bonferroni adjustment, the results show that there were
not any significant differences between the two sets of scores at the level of .016 in the fluency
measures of the number of words (t= -1.75, df= 19, sig> .016), the number of T-units (t= -2.09,
sig> .016), and the number of clauses (t= -2.60, df= 19, sig> .016). Therefore, the results
suggest that the learners in the peer-assisted group did not show any improvement in the
fluency feature in the posttest.

Considering the complexity measures in the pretest and posttest, at the significance level of
.025, there were not any significant differences between the two sets of scores in terms of
clauses per T-unit (t= -.136, df= 19, sig> .025) and dependent clauses percentage (t= -.250,
df=19, sig> .025). Therefore, the learners in the peer-assisted group did not improve in terms
of the complexity measures.

As for the peer-assisted group’s performances in terms of the accuracy measures, there were
significant differences between the two sets of scores in terms of error-free T-units percentage
(t= -3.72, df=19, sig <.025) and error-free clauses percentage (t= -5.28, df=19, sig <.025).
Therefore, the learners in the peer-assisted group did improve in terms of accuracy. Moreover,
the eta squared statistic (.39 for error-free T-units percentage and .54 for error-free clauses
percentage) indicates large effect sizes (Cohen, 1988).
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Table 3. Paired-Samples T-Tests Comparing the Performances of the Peer-Assisted Group in the
Pretest and the Posttest in Terms of the Subcategories of CAF Measures

N M sb T df  Sig.
Fluency measures
Words
Posts 20 156 el LS 098
T-units
Posts 0 130 s 209 19 050
Clauses
Posts 20 1965 e 260 19 017
Complexity measures
Clauses per T-unit
Postost 20 150 28 g g9 gy
Dependent clauses percentage
Postet 20 s iiss 20 19 808
Accuracy measures
Error-free T-units percentage
ot 20 es 1om 72 10 001
Error-free clauses percentage
ot 20 198 e O 19 000

Table 4 represents the results of the t-tests which investigate the differences between the peer-
assisted and Al-assisted groups’ performances in the posttest in terms of CAF measures. Based
on the Bonferroni adjustment, there were not any significant differences between the groups in
terms of the fluency measures of the average words (t = .458, df=38, p >.016), the number of
T-units (t = 1.005, df= 38, p> .016), and the number of clauses (t = 1.18, df = 38, p >.016).
Furthermore, with respect to the complexity measures, there were not any significant
differences between the two groups in terms of clauses per T-units (t = -.440, df=38, p>.025)
and dependent clauses percentage (t=-.583, df=38, p >.025). However, with regard to the
accuracy, there were significant differences between the two groups in terms of error-free T-
units percentage (t = -2.55, df= 38, p < .025) and error-free-clauses percentage (t=-2.51, df=
38, p<.025). Therefore, the learners in the peer-assisted and Al-assisted groups did not have
similar performance in terms of the accuracy measures. As the learners’ means in the accuracy
measures show, the peer-assisted group outperformed the Al-assisted group in both of the
accuracy measures. Moreover, the eta squared statistic (.34 for error-free T-units percentage
and.36 for error-free clauses percentage) indicated large effect sizes (Cohen, 1988).
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Table 4. Independent-Samples T-Tests Comparing the Peer-Assisted and Al-Assisted Groups
in Terms of the Subcategories of CAF Measures in the Posttest

Levene's test for equality of variances t-test
N M SD F. Sig T df Sig.
Fluency measures
Words
Peer-assisted 20 182.45 45.29
Al-assisted 20 17565 461 006 937 458 38 650
T-units
Peer-assisted 20 15.20 5.93
Al-assisted 20 1340 538 08 305 1005 38 .321
Clauses
Peer-assisted 20 22.35 7.91
Al-assisted 20 1970 613 232 136 118 38 .24

Complexity measures
Clauses per T-unit

Peer-assisted 20 1.49 .30
Al-assisted 20 1.53 27 627 433 -440 38 662
Dependent clauses percentage
Peer-assisted 20
. 32.28 13.47
Al-assisted 20 3460 1154 .633 431 -583 38 .563

Accuracy measures

Error-free T-units percentage

Peer-assisted
; 20 55.22 16.96
Al-assisted 20  69.98 19.53 841 365 -255 38 .015

Error-free clauses percentage

Peer-assisted
; 20 68.37 14.05
Al-assisted 20 79.82 14.69 244 624 -251 38 .016

Discussion of the Results of T-Tests Investigating Learners’ Performances

The results showed that although the Al-assisted group improved in terms of fluency measures,
the performance of this group in the pretest was not different from that in the posttest in terms
of the complexity and accuracy features. In addition, while the peer-assisted group’s
performances did not differ in terms of complexity and fluency features between the pretest
and posttest, they showed improvement in accuracy measures in their posttests.

Therefore, the learners in the peer-assisted group improved their performance just in terms
of the accuracy measures, but not in the fluency and complexity measures. This finding is in
line with the concept of limited attention resources advocated by Larsen-Freeman (2009) and
Skehan (2009). According to these scholars, one cannot attend to all aspects of language, such
as complexity, accuracy, and fluency, simultaneously. Therefore, a trade-off exists between
these features. In other words, since the learners in the peer-assisted group focused on the
accuracy of their productions, they neglected the complexity and fluency features.

In addition, the superior accuracy in the peer-assisted group compared to the Al-assisted
group can be attributed to the unique advantages of human interaction in the collaborative
writing process. First, compared to Al, peers may identify certain errors more successfully and
provide higher-quality feedback in terms of clarity, accuracy, and critical aspects that may be
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neglected by Al (Steiss et al., 2024). Second, peers will negotiate their thoughts, seek help,
and assist each other due to the interactivity, which is absent in the Al-assisted group (Li, 2023).
Third, when offering feedback, peers tend to focus on one aspect of performance instead of
multiple aspects, which is visible in Al performance (Song & Song, 2023).

Importantly, while Al tools like ChatGPT are frequently seen as helpful for grammar,
punctuation, and sentence corrections (surface-level errors), questions remain about the
completeness, accuracy, and biases of the content-level suggestions made by Al tools. They
are sometimes considered inaccurate or fake. Whereas, these types of errors can be detected by
human more easily (Gayed et al., 2022; Wang, 2024). In addition, negotiation of meaning
during peer interaction increases the learners’ mutual understanding, decreases
misinterpretations, and increases revisions in their texts (Miaoa et al., 2006).

Moreover, the more accurate performance of learners in the peer-assisted group can be due
to the feedback they offered to each other and the feedback they received. This is in line with
the results of the studies conducted on the effect of peer feedback on learners’ performance.
Peer comments are a valuable source of information. Even when learners are not proficient in
second language writing, they can provide their peers with feedback on the drafts. Peers raise
a sense of real audience in the learners; subsequently, they raise critical thinking and awareness
of the strengths and weaknesses of their writings, and facilitate their collaborative endeavor
(Xiaomeng & Ravindran, 2024; Zeng & Ravindran, 2025).

Furthermore, the results of this part of study are in line with those of McDonough (2004),
who asserted that learners who engaged in negative feedback and modified output during
collaborative tasks improved the accuracy of grammatical points they used. Similarly, the
findings are consistent with those of Dobao’s (2012) study, which revealed the positive impact
of collaboration in pairs on the linguistic accuracy of the students’ written products;
grammatical and lexical accuracy of the texts written by the learners in pairs increased. In other
words, the pair members collaboratively decided on the grammar and vocabulary of their
production. In addition, Sang and Zou (2023), Chen (2019), and Storch (2005) found that the
learners who worked collaboratively produced more accurate texts. Peer-assisted collaborative
performance helped learners share their knowledge and give feedback to their partners.

However, the discrepancy between the results of the present study and those of Shehadeh’s
(2011) study concerning the accuracy of the learners’ performance in the peer-assisted group
may be due to the use of different measures of grammatical accuracy. In other words, in the
current study, the proportion of error-free clauses and the proportion of error-free T-units were
used as two measures of accuracy; however, in Shehadeh’s (2011) study, global scales based
on a rater’s judgment of the text elements, such as content, organization, and grammar, were
used as the indicator of accuracy.

In addition, the present study showed that collaborative performance did not affect the
fluency of the learners’ productions in the peer-assisted group. However, the fluency of the
productions of learners in the Al-assisted group improved. The improved fluency of the Al-
assisted group can be attributed to the Al tools’ function to reduce the cognitive burden
associated with tasks. By offloading the task, students are freed up and may have faster and
more efficient writing process (Levine et al., 2024; Wang, 2024). Dhillon et al. (2024) have



Peer-assisted vs. Al-assisted Collaborative Writing: Production Quality and ... / Zahed-Alavi 353

also found that learners who are assisted with Al can lead to significant improvements in
productivity (words/time) of texts.

Concerning the results about the learners’ performance in terms of syntactic complexity, the
lack of improvement in the Al-assisted group in terms of complexity can be attributed to the
fact that Al may hinder students’ creativity and critical thinking. While Al can reduce the
cognitive load and pressure on tasks, it does not automatically result in complex texts. The use
of extensive Al could reduce learners’ efforts, creativity, and ability to produce complex texts
(Nguyen et al., 2024; Song & Song, 2023; Wang, 2024).

Learners’ Perceptions of their Writing Experiences

When learners were asked about their views on the writing activity in this course, 75% of the
learners in Al-assisted group had positive views of their writing experiences. Most of them
were satisfied with the experience of learning academic writing using technology. For instance,
Mehrdad stated that “I didn’t know how to write a proper and standard text before participating
in this writing class”. However, 25% of the learners in Al-assisted group were not satisfied
with their writing experiences. They claimed that lack of opportunity for real interaction made
the experience boring. For instance, Maryam mentioned that “it was boring to write through
asking the Al to answer my questions”.

Concerning the learners in peer-assisted group, 90% of the learners had positive attitudes
towards their writing experiences. They referred to the ease of generating ideas, the beneficial
effect of receiving feedback during writing tasks, and the motivation gained by finding
appropriate vocabulary and grammatical structures. For instance, according to Ali, “pair
writing could help me brainstorm and find various ideas”. However, 10% of learners did not
have a positive attitude towards their writing experiences. According to Atefeh, “It was difficult
to reach consensus on opinions and appropriate vocabulary”.

When learners were asked about the most interesting part of the activity, most of the learners
in the Al-assisted group (75%) believed that being corrected by the Al as soon as asking for
feedback was interesting. For instance, Ali mentioned that “It was interesting for me to be
corrected by ChatGPT”.

Concerning the learners in peer-assisted group, most of them enjoyed the experience of
collaborative brainstorming and offering and receiving feedback. For instance, Ehsan claimed
that “finding ideas to write about is really hard for me but the collaborative tasks facilitated
joint idea generation. I love this part the most”.

When asked about the most difficult part of the activity, the learners in Al-assisted group
referred to the poor internet quality, headache due to looking at the screen for a long time, being
bored, and not being sure of the quality of information offered by the Al. According to Mahin,
“sometimes, the net quality was poor which hindered using the Al appropriately”.

However, the learners in peer-assisted group noted the inability to reach an agreement,
dealing with an uncooperative partner, being forced to cooperate during the tasks, and
experiencing a final test which was different from their class experience as the difficulties. For
instance, Ali mentioned that “sometimes, my partner and I did not agree on the controlling
ideas of the paragraphs”.
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When asked about their perceptions of writing before the experience, all learners in the Al-
assisted group believed that their views on writing changed; they learned how to write
academically using Al. For instance, Zahra mentioned that “at the beginning of the class, I
didn’t know how to write in English; however, | am familiar with different methods of
paragraph development now through writing using the AI”.

Among the learners whose views on writing changed in the peer-assisted group, five learners
admitted that they used to think that there was just one mode of writing (i.e., individual writing).
After the course, they were familiar with the learning potential of collaborative writing. For
instance, Aziz stated that “I had thought that writing is limited to an individual endeavor.
However, the presence of a partner to assist in writing was a great idea”. Moreover, four
learners mentioned that they realized that writing was easier than what they had thought. For
instance, Leili stated that “I previously thought that I could never write a standard text in
English. But my partner motivated me and provided feedback which made the attempt easier”.
However, five learners did not change their minds and regarded collaborative writing an
interesting experience.

When asked about the possible effects of the activities on their confidence in their writing
ability, 60% of the learners in Al-assisted group believed that their writing experience had
beneficial effects on improving their confidence in writing. For instance, Ali mentioned that “I
am self-confident since I know how to write a good paragraph using AI”. 50% of the learners
referred to their satisfaction with detecting their problematic areas to overcome them. Nikan
admitted that “when the Al helped me to detect my problems in writing, I did my best to correct
the errors in my writings”. However, 40% of learners admitted that they completely lost their
self-confidence during writing tasks. Mohsen mentioned that “I lost my self-confidence
because | realized that there was an error in every sentence which I wrote”.

In addition, among the learners in peer-assisted group, 85% of the students expressed the
beneficial effect of collaborative writing. More specifically, they referred to the benefits of
collaborative writing on improving the quality of compositions, gaining confidence in writing,
and receiving feedback and affective support from their partners during collaborative writing.
According to Mina, “I have a problem writing alone. I really need someone to help me and
provide me with the feedback”. Conversely, 15% of the learners believed that collaborative
writing had negative effects on them. Sina stated that “I feel the pressure of the must to
cooperate in the class and be active. This hinders me from writing well”.

When asked if the activity had any effect on their other language skills, 60% of the learners
in Al-assisted group admitted the beneficial effects of the activities on improving reading,
vocabulary, and grammar knowledge. Manije admitted that “I focused on the methods of
paragraph development in the paragraphs offered by the AI”. However, 40% of the learners
considered the activities ineffective in improving other language skills. For instance, Soheil
believed that “I couldn’t grasp the relationship of writing skill using Al with other skills”.

In addition, among the learners in peer-assisted group, although 10% of the learners could
not find a relationship between writing and other skills, 90% of the learners admitted to the
beneficial effects of the activities on improving speaking, listening, reading, and vocabulary
areas. For instance, Ahmad noted that “I think collaborative writing helped me speak more
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fluently”.

Finally, when asked if they want to continue participating in the writing activities they did
in the class, 65% of learners in Al-assisted group and 80% of learners in peer-assisted group
preferred to have similar activities in the future.

Discussion on Learners’ Perceptions of their Writing Experiences

The study revealed that while learners expressed satisfaction with both Al-assisted and peer-
assisted writing experiences, the peer-assisted group reported a higher level of satisfaction.
Actually, the learners who wrote in the Al-assisted group referred to some problems that were
solved for the peer-assisted writing group. For instance, the learners in the Al-assisted group
mentioned the lack of real interaction, interruptions caused by poor internet quality, and
physical problems (headache) caused by staring at the screen.

Conversely, 80% of learners in the peer-assisted group had overall positive attitudes toward
pair work. The satisfaction expressed by the majority of the learners with their peers’ assistance
and collaboration is in line with the findings of many studies (e.g., Ajmi & Ali, 2014;
Algasham, 2022; Dobao & Blum, 2014; Le et al., 2018; McKay & Sridharan, 2024; Shehadeh,
2011).

Furthermore, most of the learners in the peer-assisted group admitted that their collaborative
writing experience provided them with the opportunity to cooperate, share their ideas, and find
appropriate words and structures. This perception reflects the findings of previous research
focusing on the merits of peer-assisted collaborative tasks (e.g., Bueno-Alastuey et al., 2022;
Dobao, 2012; Pham, 2021; Sang & Zou, 2023). The beneficial effect of peer-assisted writing
is due to the interaction of learners and contextual understanding (Escalante et al., 2023) which
facilitates the possibility of asking follow-up questions (Li, 2023), providing affective feedback
(Escalante et al., 2023), and retaining their personal voice (Song & Song, 2023).

Moreover, contrary to the learners in the Al-assisted group, most of the learners in the peer-
assisted group believed that the collaborative writing tasks positively affected their speaking
and listening skills. This perception is in line with the principles of the sociocultural theory
which suggests that “learning and development is the socio-genesis product of meaningful
social interactions among the community members in the respective learning context”
(Ahangari et al., 2014, 84). Therefore, instead of believing in the universal features of
cognition, the sociocultural theory proposes that learning emerges as a result of the learners’
interaction in social and cultural contexts (Johnson, 2009).

Contrary to the Al-assisted group, most of the learners in the peer-assisted group referred to
the difficulty in agreeing with their partners. Different factors might have affected this
dissatisfaction, including the learners’ patterns of dyadic interaction (Storch & Aldosari, 2012;
Watanabe, 2008), learners’ unequal responsibility in group activities (Le et al., 2018), and
differences in the gender of the learners in a pair (Bacon, 2005). However, research findings
show that learners will gradually learn how to collaborate with their partners and how to deal
with disagreements during collaborative activities (Sridharan & Boud, 2019).

On the other hand, Al-assisted group’s lower satisfaction with their experience can be
attributed to the decrease in the students’ perceived ownership of the text (Dhillon et al., 2024),
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limitation in students’ creativity and critical thinking (Escalante, et al., 2023; Malik et al.,
2023), mistrust to the accuracy of information provided by the Al (Levine et al., 2024), and the
lack of a synchronous communication (Li, 2023).

Conclusion

This mixed-method study deeply examined students’ writing endeavors in peer-assisted and
Al-assisted writing groups, taking into account their performances and perceptions. The study
showed that although the learners in both groups had similar performances in terms of fluency
and complexity measures, the learners in the peer-assisted group outperformed in terms of
accuracy measures. In addition, the coding of the learners’ views showed that the learners in
the peer-assisted group were generally more satisfied with their writing experiences. Moreover,
the learners writing in the Al-assisted group reported some difficulties and problems, which
were not reported by the learners in the Al-assisted group.

While this study compared peer-assisted and Al-assisted collaborative writing, it is
important to acknowledge that the two conditions involved different forms of interaction. Peer-
assisted writing reflected a socio-collaborative process, characterized by mutual negotiation,
shared metacognition, and co-regulation between human partners. In contrast, the Al-assisted
condition represented a human-tool interaction, where learners engaged in guided prompting,
reflection, and selective adoption of Al-generated input. Therefore, the study compared not
merely the source of assistance (peer vs. Al), but also the nature of collaboration (human-to-
human versus human—Al co-construction). Consequently, observed differences in writing
outcomes and perceptions may reflect both the type of assistance and the interactional
dynamics embedded in each condition. We thus interpret our findings cautiously, positioning
Al as a cognitive and linguistic scaffold that complements the socio-collaborative benefits of
peer interaction.

These findings have significant implications for curriculum designers and teachers. Due to
the beneficial effects of collaborative tasks, collaborative activities (specifically peer-assisted
ones) should be designed in the curriculum. In addition, being aware of the usefulness of
collaborative endeavors and students’ positive perceptions of collaboration in both groups,
teachers can assign students to groups and conduct collaborative writing tasks to motivate them
to learn in a friendly context, be interactive, and have a voice to feel less bored in the class.
They can also introduce Al to the students to benefit from its capabilities.

This study includes some limitations. First, the sample size was limited; further studies can
replicate this investigation and examine a larger sample size. Second, the students’
performances were examined cross-sectionally. Thus, future research can examine students’
performances at different data points during the semester. Third, this study was conducted
using one specific type of Al (ChatGPT). Thus, further studies can use other Al to examine its
possible effects to improve the learners’ productions. Forth, a delayed post-test to assess the
retention of writing gains was absent. Future studies should include delayed assessments to
determine whether the observed gains are sustained over time.
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Appendix A
The prompt that learners were provided with to give to the Al for collaborative writing was as follows:

You are my collaborative writing partner. We are two EFL students working together to write a
paragraph on “[insert topic].” Please help me through all stages of the writing process (brainstorming,
drafting, and revising/editing) as if you were an equal team member, not a teacher or editor.

Here’s what we would like you to do:

1. Brainstorming: Ask me questions to help us clarify my position and generate main ideas,
supporting details, and counterarguments. Don’t give full answers immediately; help me think
by prompting and discussing ideas together.

2. Drafting: Work with me to organize the essay and develop each paragraph. When suggesting
sentences or phrases, explain why you think they fit. Let’s negotiate wording and structure
collaboratively.

3. Revising and editing: Read my draft carefully and provide feedback on content, coherence,
vocabulary, and grammar. Suggest improvements, but ask for my opinions before finalizing
changes.

Output format: Please divide your responses into the three stages (Brainstorming / Drafting / Revising)
and always invite my input before moving forward. Let’s build the paragraph together step by step.

Appendix B
An example of student-Al interactions

Student A: | want to write a paragraph about the impact of social media on student learning. Can you
help me get started?

Al: Of course! To begin, do you want to focus on the positive effects, the negative effects, or both?
Student A: Maybe both of them, but focus on the positive effects first.

Al: Great. Let’s generate some ideas for benefits. How about thinking of ways social media can help
with collaboration, motivation, or access to information? Which of these seems most relevant to your
experience?

Student A: | think collaboration fits best because | often use online groups to study together.
Al: Excellent. Now, what evidence or examples could you include to show how collaboration improves
learning?

An example of peer—peer interactions

Student B: We have to write a paragraph about social media and student learning. Is it good to write
an outline for this topic?

Student C: Yes, think about the major supports first.
Student B: What are the different effects of social media on learning?
Student C: It makes the process easier. Let's write... social media make learning easier.

Student A: No, makes.
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Appendix C

Shehadeh’s (2011) Survey of Students’ Views and Perceptions of Writing Experience

Dear Students,

Thank you for participating in this study.

In order to better understand the usefulness of your writing experience, we would like you to answer

the following questions based on your views, perceptions, and experience of the writing activity used

in this course. You are strongly encouraged to provide your opinions frankly. Your answers will remain

anonymous to everyone.

1.

2
3.
4

What’s your view on the writing activity in this course? How did you find the experience?
What was the most interesting part of the activity, or the part you liked most? Why?

What was the most difficult part of the activity? Why?

What was your view and perception of writing before the experience? Did these change after
the experience?

Did the activity have any effect (positive or negative) on your confidence in your writing
ability? Please specify.

Did the activity have any effect (positive or negative) on your other language skills (e.g.,
speaking, reading, and listening)? Please specify.

Would you like to do similar writing activities/tasks in the future?



