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ABSTRACT

This study examined the influence of Google Gemini, a generative
artificial-intelligence (AI) tool, on the lexical appropriateness of
Indonesian EFL students’ paragraph writing. Drawing on theories of
lexical richness and appropriateness, the study employed an exploratory
quasi-experimental design involving three writing conditions: a baseline
task, an Al-assisted revision task, and a delayed post-test without Al
support. Fourteen second-year English Language Teaching students
(A2-B1 CEFR) participated in the study. Lexical appropriateness was
measured using Type-Token Ratio (TTR) and Measure of Textual
Lexical Diversity (MTLD), and the data were analyzed using repeated-
measures ANOVA to examine differences across tasks. The results
revealed no statistically significant differences in lexical diversity across
the three conditions, suggesting that short-term interaction with Google
Gemini did not lead to measurable improvement in lexical
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appropriateness. Qualitative observations further indicated that limited
vocabulary depth and low metalinguistic awareness constrained students

ability to evaluate and apply Al-generated lexical suggestions. These
findings suggest that lexical appropriateness is reflective, and
instruction-dependent process, and that Al tools such as Google Gemini
function more as a potential scaffolding partner rather than autonomous
enhancers of lexical development.

© The Authors 2026. Published by Universitas Ahmad Dahlan.
This is an open access article under the CC-BY-SA license.

How to Cite: Prasodjo, P., Kweldju, S., Mukminatien, N., Ivone, F. M., Purba, H. R. P. (2026). Google Gemini-
assisted writing and lexical appropriateness in EFL Paragraph Writing: Evidence of stability across tasks. English
Language Teaching Educational Journal, 9(1), 69-82. https://doi.org/10.12928/eltej.v9i1.15214

1. Introduction

1.1.Lexical Appropriateness

Lexical appropriateness refers to a writer’s ability to select words that are accurate in meaning,
contextually suitable, and stylistically consistent with communicative intent. It extends beyond lexical
variety or diversity by emphasizing fit: how well a lexical choice aligns with situational context, discourse
register, and pragmatic nuance (Dewaele, 2008; Durrant & Durrant, 2022). Within second language
writing, this concept represents the intersection between vocabulary knowledge, contextual awareness,
and communicative precision, all of which are essential indicators of lexical maturity (Crossley et al.,
2014; Laufer & Nation, 1995). Unlike lexical diversity, which measures the range of vocabulary used, or
lexical sophistication, which tracks low-frequency word use, lexical appropriateness evaluates whether
chosen words convey the intended meaning naturally and effectively
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Research in English as a Foreign Language (EFL) writing contexts indicates that learners frequently
struggle with appropriateness despite possessing adequate grammatical competence. Indonesian EFL
students, for instance, tend to rely on “lexical teddy bears” (Hasselgard, 2019; Kweldju, 2004) which are
safe, high-frequency words such as good, nice, or bad that are semantically shallow and repetitive. This
overreliance diminishes precision and stylistic variation. The underlying issue stems not only from
limited vocabulary breadth but also from insufficient lexical depth, including collocational knowledge,
register sensitivity, and connotative understanding (Nurweni & Read, 1999; Rahmat & Coxhead, 2021).
Consequently, lexical inappropriateness often manifests in word choices that are grammatically correct
yet pragmatically awkward or imprecise.

Several factors contribute to this challenge. Instruction in many EFL classrooms remains dominated
by grammatical accuracy (Cahyono & Widiati, 2006; Li & Iwashita, 2019), leaving lexical development
underemphasized. Furthermore, limited exposure to diverse textual genres restricts learners’ awareness
of register variation (Hyland, 2003; Songbatumis, 2017). Affective variables, such as fear of making
mistakes, also prompt learners to choose “safe” vocabulary instead of experimenting with nuanced
expressions (Aulia, 2018). The combination of these factors produces writing that is syntactically sound
but lexically flat.

Developing lexical appropriateness, therefore, requires metalinguistic and metacognitive engagement.
Learners must reflect on word meaning, collocation, and tone, and assess how lexical choices shape
communicative clarity (Mahajan, 2020; Nagy, 2007). Previous studies indicate that instruction targeting
these dimensions, such as vocabulary-focused writing tasks (Lee, 2003), reflective revisions (Laqaei,
2015), and lexical feedback (Ali, 2024), can improve learners’ lexical awareness and contextual precision.
Yet such practices are time-intensive and rarely sustained in classroom settings. This gap has led scholars
to explore Al-assisted feedback as a supplementary scaffold for lexical learning (Javaid et al., 2023;
Phuong & Anh, 2024).

Although lexical appropriateness is primarily a qualitative construct, it is closely related to patterns of
lexical variation observable in learner output. Measures such as Type-Token Ratio (TTR) and Measure
of Textual Lexical Diversity (MTLD), while not direct indicators of appropriateness, can provide insight
into the range of lexical choices available to learners. A limited lexical repertoire often constrains learners
to high-frequency, semantically general vocabulary, which may reduce contextual precision. Conversely,
greater lexical diversity increases the potential for selecting more contextually appropriate and nuanced
expressions. In this sense, quantitative indices of lexical diversity can serve as indirect proxies for
examining constraints and possibilities in lexical appropriateness.

1.2.Paragraph Writing in EFL Context

Paragraph writing constitutes the foundational stage of academic composition in English Language
Teaching (ELT). It involves not only organizing ideas into a coherent structure, i.e. topic sentence,
supporting details, and concluding statement, but also selecting words and expressions that convey
precise meaning and appropriate tone (Rohim, 2019; Wirantaka, 2016). In EFL contexts, paragraph
writing bridges sentence-level accuracy and discourse-level coherence, serving as the medium through
which learners demonstrate grammatical control, logical reasoning, and lexical precision.

Despite its pedagogical importance, paragraph writing remains one of the most challenging skills for
EFL learners. Numerous studies report persistent problems in cohesion, coherence, and lexical selection
(Tustiawati & Wiguna, 2024; Wali & Madani, 2020). Indonesian students, in particular, often exhibit
limited vocabulary range and overdependence on structural templates, producing writing that is
syntactically correct but semantically shallow (Rohim, 2019; Wau, 2022). These issues are compounded
by restricted classroom time, insufficient feedback on vocabulary use, and students’ low confidence in
experimenting with alternative wordings (Rahman, 2022; Usman, 2018).

Effective paragraph instruction, therefore, requires an integrated approach that balances form,
meaning, and lexical choice. Rather than treating paragraph construction as a mechanical process,
instruction should engage students in idea development, i.e. planning, drafting, and revising with explicit
attention to lexical appropriateness (Bekele et al., 2022; Schaefer, 2023). Teachers play a key role in
modelling how vocabulary influences precision and coherence and in designing reflective activities that
allow students to assess their lexical decisions. Scaffolded tools such as vocabulary banks, lexical
checklists, and guided peer review can gradually build learners’ awareness of how words create nuance
and cohesion.
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Recent research suggests that technology-assisted feedback can strengthen this process. When
integrated purposefully, generative Al tools can function as reflective partners in providing real-time
lexical alternatives, collocations, or contextual rephrasings that help students notice gaps in their lexical
repertoire (Phuong & Anh, 2024; Shidiq, 2023). However, uncritical dependence on Al may result in
surface-level editing rather than genuine lexical learning. Thus, AI must be embedded within a process-
based writing framework, where learners are guided to evaluate, adapt, and justify Al-generated
suggestions. This integration transforms paragraph writing from a static structural exercise into a
dynamic, metalinguistic practice that cultivates both lexical awareness and communicative competence.

1.3. Generative Al Google Gemini

Google Gemini is a generative artificial intelligence (Gen Al) platform developed by Google that
integrates large language model (LLM) capabilities with multimodal processing, enabling real-time text
generation, rewriting, summarization, and contextual feedback (Silva & Ulbricht, 2024; Phuong & Anh,
2024). As part of the newest generation of LLMs, Gemini is characterized by its ability to produce
context-sensitive lexical alternatives, generate paraphrases, and offer interactive explanations.

Research on Al-assisted writing has expanded rapidly over the last three years, reflecting broader
shifts in language education toward automated feedback, adaptive learning, and learner-centered
technologies (Crompton et al., 2024; Darwin et al., 2024). Teachers generally perceive Al tools as
supportive in enhancing student engagement, reducing feedback workload, and supplementing traditional
instruction (Moybeka et al., 2023; Nazim, 2024). At the same time, scholars caution that Al-generated
feedback may promote surface-level revisions if learners adopt suggestions without critically evaluating
their contextual appropriateness (Kasneci et al., 2023; Prasodjo et al., 2025; Zhai et al., 2024). Thus, AI’s
pedagogical value depends not only on its capabilities but also on how learners interact with the feedback
it provides.

Compared with earlier Al writing assistants such as early generative models or grammar-oriented
tools like Grammarly, Gemini is designed to function as a dialogic assistant (Gemini Team et al., 2023)
that provides multi-turn feedback, clarifications, and explanations. This affords opportunities for deeper
engagement with lexical alternatives, collocation patterns, and stylistic variation (Barrot, 2024). Unlike
rule-based systems, Gemini can supply multiple rephrasing options or gradations of meaning (Gemma
Team et al., 2024), potentially helping EFL learners notice subtle semantic differences. For example,
Gemini may offer choices such as investigate, examine, or look into, prompting learners to consider tone,
formality, and precision.

Despite these affordances, empirical investigations into Gemini’s impact on EFL writing remain
scarce. Most published Al-in-ELT research focuses on ChatGPT, general Al literacy, or grammar
improvement (Lee, 2025; Maeda, 2024). Very few studies have examined how Gemini supports lexical
development, particularly in foundational writing tasks such as paragraph writing where vocabulary
determines clarity, nuance, and coherence. This gap is notable because EFL learners often struggle with
lexical appropriateness due to restricted vocabulary depth, limited collocational knowledge, and
inadequate metalinguistic awareness (Hartono & Prima, 2021; Kweldju, 2004).

At the same time, concerns remain regarding the risk of Al-overreliance, where learners adopt Al-
generated vocabulary without understanding usage, register, or nuance (Alharbi, 2023). This
phenomenon may hinder rather than enhance lexical development if students treat Gemini as a source of
ready-made solutions instead of a reflective partner. Consequently, scholars call for pedagogical
frameworks that position Al tools as guided scaffolds within process-based writing instruction, rather
than autonomous problem-solving machines (Bedrio et al., 2025; Shidiq, 2023; Strobl et al., 2024).

Google Gemini offers promising but largely unexplored potential for supporting lexical
appropriateness in EFL writing. Its contextualized suggestions and dialogic interaction features may help
learners notice lexical gaps, reflect on word choices, and revise with greater precision. However, whether
these capabilities translate into measurable improvements particularly for lower-intermediate learners
with limited vocabulary depth, remains an open empirical question. This study addresses this gap by
investigating how Gemini-assisted writing influences EFL learners’ lexical appropriateness across
multiple writing tasks.

1.4. Statement of Problems

Previous studies on Indonesian EFL learners show persistent difficulties in lexical appropriateness,
largely stemming from limited vocabulary depth, restricted exposure to varied English input, and low
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metalinguistic awareness (Hartono & Prima, 2021; Limantoro, 2018; Saadi & Saadat, 2015). Many
students equate writing proficiency with grammatical accuracy while overlooking the importance of
precise, context-sensitive lexical choices. This misconception often results in paragraphs that are
structurally correct but semantically vague or imprecise. The issue is particularly salient in lower-
intermediate learners, whose vocabulary size frequently falls below the threshold required for nuanced
expression and lexical decision-making (Novianti, 2016; Nurweni & Read, 1999).

Paragraph Writing courses aim to strengthen foundational academic writing skills, including
coherence, unity, and clarity of expression. Achieving these outcomes requires not only correct sentence
construction but also the ability to select vocabulary that accurately conveys meaning within a specific
communicative context (Rohim, 2019; Wirantaka, 2016). However, classroom constraints, such as
limited feedback time, predominant focus on grammar, and minimal practice in evaluating lexical
choices, often leave learners without adequate support for developing lexical appropriateness

Gen Al such as Google Gemini presents a potential avenue for addressing these challenges by offering
instant lexical suggestions, alternative phrasings, and contextualized feedback. These features may help
learners notice lexical gaps and consider more precise vocabulary options during the writing process. Yet,
it remains unclear whether lower-intermediate EFL students have the lexical readiness and metalinguistic
awareness necessary to evaluate, adapt, and internalize Gemini-generated suggestions. Without such
abilities, students may adopt Al output superficially, resulting in minimal improvement or potentially
inappropriate lexical substitutions.

Despite growing interest in Al-assisted writing, several gaps remain underexplored. First, limited
attention has been given to lexical appropriateness as a distinct construct, as most studies prioritize lexical
diversity or general writing improvement without examining whether word choices are contextually
suitable. Second, empirical evidence on the role of Google Gemini specifically remains scarce, with
existing research largely centered on other Al platforms such as ChatGPT. Third, little is known about
how lower-intermediate EFL learners engage with Al-generated lexical suggestions and whether such
interaction leads to sustained lexical development beyond immediate revision. These gaps highlight the
need for a more nuanced investigation into the relationship between Al-assisted feedback and context-
sensitive lexical use.

To address this gap, the present study investigates whether exposure to Google Gemini’s lexical
suggestions affects the lexical appropriateness of EFL learners’ paragraph writing across three tasks with
varying levels of Al involvement. The study is guided by the following hypotheses:

Ho: There is no significant difference in learners’ lexical appropriateness across tasks with different
levels of exposure to Google Gemini.

Hi: There is a significant difference in learners’ lexical appropriateness across tasks with different
levels of exposure to Google Gemini.

By examining both short-term and delayed effects of Gemini-assisted writing, this study aims to offer
empirical insight into the conditions under which Gemini feedback may support (or fail to support) lexical
development in foundational ELT writing instruction.

2.Method

2.1. Research Design

This study employed an exploratory quasi-experimental design to examine the effects of Google
Gemini—assisted writing on EFL learners’ lexical appropriateness. A quasi-experimental approach was
chosen because the intervention took place in an intact Paragraph Writing class without random
assignment (Shadish & Luellen, 2006). The design included three writing tasks with varying levels of Al
exposure: Task 1 (Pre-test): No Al involvement, Task 2 (Post-test 1): Short-term guided interaction with
Google Gemini, and Task 3 (Post-test 2): Delayed task without Al support.

Given the small sample size of 14 students drawn from an intact Paragraph Writing class through
convenience sampling, and the exploratory nature of the study, the analysis focused on identifying
patterns of lexical behavior rather than making broad generalizations. This framing aligns with calls in
Al-in-education research to document early-stage classroom effects before scaling to larger populations
(Barrot, 2024; Crompton et al., 2024).
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2.2. Participants

Fourteen second-year English Language Teaching (ELT) students enrolled in a Paragraph Writing
course participated in the study. Their English proficiency ranged from A2 to B1 according to CEFR
descriptors, making them representative of lower-intermediate learners who frequently struggle with
lexical appropriateness.

Participants were selected based on classroom membership (convenience sampling), consistent with
exploratory classroom-based research. Their involvement was relevant because paragraph writing is a
core component of their curriculum, and the course’s learning outcomes directly involve the development
of coherent, cohesive, and lexically appropriate written expression.

All participants were informed of the study’s purpose, procedures, and voluntary nature. Informed
consent was obtained, and anonymity was ensured during analysis and reporting.

2.3. Data Collecting Instruments

Three instruments were used to collect data on students’ lexical performance and their interaction with
Google Gemini: (1) writing tasks, (2) Al-interaction guidelines, and (3) lexical measurement tools.

a) Writing tasks

The primary data source consisted of three paragraph-writing tasks administered across different
stages of the study. Each task required students to produce a 100—150-word paragraph on a controlled
prompt that remained consistent in topic type and cognitive demand. All prompts were designed as
personal-experience descriptive tasks, requiring students to generate and elaborate ideas at a comparable
level of cognitive complexity, without involving argumentative or analytical reasoning. The uniformity
of these tasks ensured comparability across the pre-test, Al-assisted, and delayed post-test conditions. All
paragraphs were written by hand during class time, with no access to digital devices, to minimize reliance
on external tools.

b) Google Gemini guidelines sheet

For Task 2, students received a structured guideline sheet outlining how Google Gemini could be used
during the revision stage. The sheet included specific prompts (e.g., “Suggest alternative words for...,”
“Explain the difference between...,” “Check the tone of this sentence”) and emphasized reflective
evaluation over direct acceptance. The guidelines ensured standardized exposure to Al feedback and
minimized misuse or copy-paste reliance.

The guidelines functioned as an instructional scaffold designed to standardize the nature of Al
interaction across participants and to prevent direct copy-pasting of Al-generated segments. This
instrument ensured that students’ lexical decision-making remained active rather than fully automated.

¢) Lexical measurement tools

To evaluate lexical variety and diversity, two quantitative analysis tools were employed Text Inspector
(textinspector.com) to extract word counts, type-token distribution, and MTLD values. It provided a
standardized platform for calculating lexical richness indices.

2.4. Procedure

The study was conducted over a twelve weeks period as part of regular classroom instruction. The
three writing tasks were administered at four-week intervals to allow sufficient time for instructional
exposure while minimizing task familiarity effects. Task 1 (pre-test) was conducted in Week 1, Task 2
(Al-assisted) in Week 5, and Task 3 (delayed post-test) in Week 9.

All paragraph-writing tasks were completed under controlled conditions. Students were required to
write their initial drafts by hand during class time, with no access to digital devices, to ensure consistency
and minimize reliance on external tools. The primary distinction between the three tasks lay in the
availability of Al support during the revision stage In Task 1, all paragraphs were initially written by
hand during class time, with no access to Al support. In Task 2, after completing their handwritten drafts,
students engaged in a guided Al-assisted revision phase lasting approximately 20-30 minutes after
completing their initial handwritten drafts. The interaction with Google Gemini was structured using a
guideline sheet that provided example prompts to standardize usage. Typical prompts included: “Suggest
more appropriate words for this sentence,” “Explain the difference between [word A] and [word B],” and
“Check whether this expression is natural in this context.” They used Gemini to explore alternative lexical
choices and explanations, but were required to revise their paragraphs independently without copying Al-
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generated sentences. Students were instructed to evaluate Gemini’s suggestions critically rather than
adopt them directly. Specifically, they were asked to compare alternatives, consider contextual fit, and
decide whether the suggested expressions aligned with their intended meaning. Final revisions were made
independently, and direct copying of Al-generated sentences was prohibited. This process was designed
to promote active lexical decision-making rather than passive reliance on Al output. In Task 3, students
again completed the task independently without Al support, allowing for the examination of any retained
effects of prior Al interaction.

2.5. Data Analysis

Lexical appropriateness was estimated quantitatively using Type-Token Ratio (TTR) and Measure of
Textual Lexical Diversity (MTLD). While these indices do not directly capture contextual
appropriateness, they provide indirect indicators of learners’ lexical performance. Greater lexical
diversity is often associated with a wider range of lexical choices, which increase the potential for
contextually appropriate and precise word selection (Crossley et al., 2014; Laufer & Nation, 1995).
Conversely, limited diversity may reflect reliance on high-frequency, semantically general vocabulary,
which has been linked to reduce lexical precision in EFL writing. TTR reflects lexical variety, while
MTLD provides a more stable measure of lexical diversity unaffected by text length variations (Jarvis &
Hashimoto, 2021). Therefore, TTR and MTLD were used as indirect measures or indicators to examine
patterns of lexical variation, while acknowledging that contextual nuance and appropriateness, extend
beyond what automated metrics can capture.

All paragraphs were uploaded to Text Inspector for lexical calculation. A minimum threshold of 50
words was applied for MTLD analyses to ensure reliability. Statistical analysis was performed using
SPSS version 26. A repeated-measures ANOVA tested differences across the three tasks, with normality
and sphericity assumptions checked prior to interpretation. Effect sizes (np*) were reported to
contextualize patterns within this small-sample exploratory design.

It is important to note that TTR and MTLD were not used as direct measures of lexical
appropriateness, but rather as indicators of lexical variation that may constrain or enable contextually
appropriate word choice. In this study, lexical appropriateness is interpreted as a higher-order construct,
while TTR and MTLD provide observable patterns that reflect learners’ lexical resources and potential
for context-sensitive expression.

Accordingly, this study does not equate lexical diversity with lexical appropriateness. Instead, TTR
and MTLD are treated as indirect indicators of learners’ lexical resources, which may influence their
ability to produce contextually appropriate expressions. Lexical appropriateness is thus conceptualized
as a higher-order, context-dependent construct that extends beyond what quantitative indices alone can
capture.

2.6. Ethical Considerations

The study adhered to institutional ethical standards for classroom-based research. Students were
informed about the study’s objectives, procedures, and their rights—including voluntary participation
and withdrawal without penalty. Written consent was obtained. All writing samples were anonymized,
stored securely, and used solely for research purposes.

3.Findings and Discussion
3.1. Findings

This section presents the results of the lexical measures Type-Token Ratio (TTR) and Measure of
Textual Lexical Diversity (MTLD) across the three writing tasks: (1) baseline without Al, (2) Al-assisted
revision using Google Gemini, and (3) delayed post-test without Al. The goal was to determine whether
short-term or extended exposure to Gemini contributed to changes in lexical variety or diversity.

a) Type-Token Ratio
The mean TTR values across the three tasks were highly similar. As shown in Table 1, students’
average lexical variety was 0.656 in Task 1, increased slightly to 0.657 in Task 2, and decreased to 0.651
in Task 3. Although individual scores varied, overall changes were minimal.
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Table 1. Descriptive Statistics for TTR

N Minimum Maximum Mean Std. Deviation
TTRI1 14 48 94 .6564 11386
TTR2 14 .50 .75 .6571 .07290
TTR3 14 .52 .90 .6507 .09068
Valid N (listwise) 14

The initial task showed the widest variability (SD = 0.114), while variability decreased in the later
tasks. The lowest performer showed modest improvement (from .48 to .52), suggesting that some learners
may have benefited from exposure to Gemini’s suggestions. However, the highest performer slightly
declined from .94 to .90, consistent with the possibility that Al feedback may have encouraged more
standardized, less risk-taking lexical choices.

Table 2. Repeated ANOVA Measure

Source SS df MS F p-value n_p*
Task 0.008 2 0.004 0.418 0.663 0.031
Error 0.247 26 0.009

A repeated-measures ANOVA (Table 2) confirmed that differences across tasks were not statistically
significant, F(2, 26) = 0.418, p = .663, np* = .031. Normality (Shapiro—Wilk tests) and sphericity
(Mauchly’s test) assumptions were met. These findings indicate that Google Gemini exposure had no
measurable effect on the lexical variety of students’ paragraph writing.

b) Measure of Textual Lexical Diversity
MTLD scores showed greater variability than TTR, reflecting differences in students’ vocabulary

depth and writing fluency. Table 3 summarizes the results for texts that met the minimum 50-word
threshold.

Table 3. Descriptive Statistics for MTLD

Task N Mean SD Min Median Max Range
MTLD1 12 101.34 41.07 62.29 104.45 203.28 140.99
MTLD2 14 87.04 37.81 44.63 76.21 180.40 135.77
MTLD3 13 89.40 31.99 32.05 91.72 140.87 108.82

A decline was observed from Task 1 to Task 2, followed by a slight recovery in Task 3. High SD
values suggest substantial between-learner variability, which is typical for A2—B1 learners. The reduction
in MTLD variability from Task 1 to Task 3 may indicate that learners converged on more familiar or
“safer” vocabulary when interacting with Al, mirroring patterns seen in TTR.

Table 4. Repeated-measures ANOVA of MTLD

Source SS Df MS F p-value n_p*
Task 340.45 2 170.22 0.374 0.693 0.036
Error 9096.82 20 454.84

A repeated-measures ANOVA (n =11 complete cases) found no significant differences across tasks,
F(2, 20) = 0.374, p = .693, np*> = .036. All assumptions were satisfied (Shapiro—Wilk normality;
Mauchly’s test of sphericity). These results (Table 4) suggest that neither short-term nor delayed exposure
to Google Gemini produced meaningful changes in lexical diversity.

Across both indices, students’ lexical performance remained statistically stable despite interacting
with Google Gemini. Minor individual improvements or declines did not form a consistent pattern. The
stability of scores suggests that Gemini’s lexical suggestions did not lead to measurable lexical gains,
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learners may have adopted Al recommendations superficially without integrating them into their
linguistic repertoire, and lower-intermediate learners may require explicit lexical training before they can
benefit from Al-assisted vocabulary support.

To complement the quantitative findings, an illustrative case from one participant (CT) is presented
to demonstrate how lexical appropriateness evolved across tasks. In Task 1, the student produced lexically
imprecise expressions such as “I’'m really hard in grammar” and “hard to understand,” reflecting
reliance on semantically vague and non-target-like forms. Gemini feedback explicitly suggested more
appropriate alternatives, including “I'm struggling with grammar” and “difficult to understand,”
highlighting issues in both lexical choice and collocational accuracy.

In Task 2, after interacting with Gemini, the student’s writing showed noticeable surface-level
improvement. The revised paragraph included more target-like expressions such as “I have a hard time
with grammar” and “I find it challenging to grasp,” indicating partial uptake of Al-generated
suggestions. However, the improvements remained largely at the level of lexical substitution rather than
deeper contextual adaptation. The student continued to rely on familiar patterns and did not consistently
demonstrate nuanced lexical variation or register awareness.

In Task 3, when Al support was removed, the student maintained some improved forms but did not
exhibit further lexical development. While expressions were generally more grammatical and acceptable,
they remained within a limited lexical range and did not reflect expanded lexical repertoire or increased
contextual sensitivity. This pattern suggests that although Gemini feedback may facilitate short-term
lexical correction, it does not necessarily lead to sustained improvement in lexical appropriateness
without deeper metalinguistic engagement.

These findings align with prior observations that lexical appropriateness is a cognitively demanding
skill requiring rich vocabulary knowledge, contextual awareness, and guided metalinguistic reflection,
factors not automatically strengthened through brief Al exposure.

3.2. Discussion

This study investigated whether guided interaction with Google Gemini could influence the lexical
appropriateness of EFL learners’ paragraph writing. Using TTR and MTLD as proxies for lexical variety
and diversity, the study compared learners’ performance across a pre-test, a short-term Al-assisted task,
and a delayed task without Al support. The findings showed no statistically significant differences across
the three tasks for either measure, suggesting that short-term exposure to Gemini did not produce
measurable improvements in lexical performance.

a) Lack of measurable improvement and lexical appropriateness theory

The absence of significant gains aligns with theoretical claims that lexical appropriateness is a deep-
level lexical skill, requiring not only vocabulary breadth but also depth of knowledge, contextual
sensitivity, and metalinguistic awareness (Durrant & Durrant, 2022; Laufer & Nation, 1995). Lower-
intermediate learners in this study who typically possess limited vocabulary resources (Novianti, 2016;
Nurweni & Read, 1999) may not yet have the lexical foundation necessary to critically assess and apply
Al-generated alternatives.

Instead of evaluating nuance, register, or collocation, learners may have relied on their habitual
“lexical teddy bears” (Hasselgard, 2019; Kweldju, 2004), resulting in paragraphs that were grammatically
correct but lexically conservative. This resonates with research showing that learners often prioritize
grammatical correctness over lexical precision (Komara & Tiarsiwi, 2021; Saadi & Saadat, 2015).

b) Learner readiness and Gemini-generated feedback

While Gemini provided context-sensitive vocabulary suggestions, the effectiveness of such feedback
depends heavily on learners’ lexical readiness and metalinguistic awareness. Research in Al-assisted
learning emphasizes that students must interpret, evaluate, and adapt Al suggestions, not adopt them
mechanically, to benefit from the tool (Alharbi, 2023; Vita Losi et al., 2024).

For A2-Bl1 learners, however, this cognitive processing may exceed their current proficiency level.
Many may not fully understand the difference between suggested alternatives such as investigate,
examine, or look into. When learners cannot judge nuance, they are likely to either ignore suggestions or
accept them mechanically, which limits meaningful lexical development. This explains the descriptive
findings: minor fluctuations in scores, but no consistent upward trend.
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To further illustrate how learners engaged with Al-generated feedback, examples from student texts
reveal that lexical adjustments were often limited to surface-level substitutions rather than deeper
contextual refinement. For instance, in Task 1, a student produced the expression “I'm really hard in
grammar,” which reflects inappropriate lexical choice and collocation. Following Gemini feedback, this
was revised in Task 2 to “I have a hard time with grammar” or “I find grammar challenging, ” indicating
improved grammaticality and collocational accuracy. However, such revisions largely involved replacing
isolated lexical items rather than restructuring meaning or expanding lexical repertoire.

In some cases, Al suggestions introduced more sophisticated alternatives that learners did not fully
adopt or adapt appropriately. For example, suggestions such as “alleviate stress” or “contextually
appropriate expressions” were either ignored or replaced with simpler, familiar forms. This pattern
suggests that while Al can provide lexically richer options, learners’ limited vocabulary depth and
metalinguistic awareness constrain their ability to evaluate and integrate these alternatives effectively. As
a result, lexical development remains incremental and largely surface-oriented.

¢) Google Gemini as a scaffolding tool rather than an automatic enhancer

The findings reflect growing consensus that Al tools, including LLMs like Gemini and ChatGPT, do
not automatically enhance writing skills (Crompton et al., 2024; Kasneci et al., 2023). Their effectiveness
depends on instructional design, learner training, and the integration of reflective practice (Strobl et al.,
2024).

In this study, Gemini functioned as a passive suggestion provider. Without structured lexical-
awareness activities such as evaluating collocations, analyzing tone shifts, or comparing semantic
gradients, students may have interacted with Gemini superficially. This limited interaction likely
contributed to the stability of TTR and MTLD scores.

The findings reinforce that Al should be positioned as a guided scaffolding partner, not a standalone
solution for lexical development. Without explicit instruction, students may focus on surface-level edits
(e.g., grammar, punctuation) rather than deeper lexical issues.

d) Stability across tasks and the role of Paragraph Writing instruction

Results also highlight an instructional issue, e.g. paragraph writing in many EFL contexts tends to
emphasize structure and grammar, often marginalizing vocabulary development (Cahyono & Widiati,
2006; Rohim, 2019). If students have internalized paragraph formulae but not lexical decision-making
processes, Al support may strengthen organization but not lexical appropriateness.

The stability of learners’ lexical profiles across all tasks suggests that their lexical repertoire remained
largely unchanged over time; Gemini’s suggestions did not trigger deep lexical processing; and paragraph
writing tasks of 100—150 words may not provide sufficient space for meaningful lexical experimentation
among lower-level learners.

e) Implication for ai integration in EFL writing

Despite the insignificant results, the study offers several pedagogical implications, those are 1) explicit
lexical-awareness instruction is essential. Gemini should be paired with activities that guide learners to
examine language features, e.g. meaning, register, collocation, and contextual fit to produce contextually
appropriate and lexically precise expression; 2) Gemini interaction must be taught, not assumed. Students
need training in how to prompt Gemni effectively and how to evaluate suggestions critically; 3) Gemini
fits within process-based writing models (longer learning period). Gemini can support students to do
brainstorming, revising, and lexical noticing, but must be aligned within the phases of writing; and 4)
Teacher mediation remains central. Gemini feedback must be interpreted through teacher modeling,
reflection guides, and scaffolded revision task.

Beyond explaining the absence of significant quantitative improvement, these findings highlight
important implications for Al literacy in language education. The results suggest that effective use of Al
tools such as Google Gemini requires not only access but also the ability to critically interpret, evaluate,
and adapt Al-generated suggestions. Al literacy, in this context, involves understanding the limitations
of automated feedback, recognizing context-sensitive language use, and making informed lexical
decisions rather than relying on Al outputs uncritically.

From a pedagogical perspective, this underscores the need to design Al-mediated writing tasks that
go beyond revision support. Instruction should incorporate guided activities that explicitly train learners
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to compare lexical alternatives, analyze collocational patterns, and justify their lexical choices. For
example, tasks may include evaluating multiple Al-generated options, identifying contextually
inappropriate substitutions, or reflecting on why certain lexical choices are more suitable than others.
Such approaches position Al not as a corrective tool, but as a catalyst for metalinguistic awareness and
reflective learning within process-based writing instruction.

However, limitations must be acknowledged. First, the small sample size and quasi-experimental
nature restrict generalizability. Second, TTR and MTLD measure lexical richness but do not fully capture
contextual appropriateness, which requires qualitative judgment. Third, the study relied on short
paragraphs; longer texts may reveal more substantial lexical variation. These findings contribute to a
more nuanced understanding of Al-assisted writing, emphasizing that technological support must be
accompanied by pedagogical design and learner training to produce meaningful lexical development.

4. Conclusion

This study examined whether Google Gemini-assisted writing could influence the lexical
appropriateness of Indonesian EFL learners’ paragraph writing. Across three writing tasks, i.e, baseline,
Al-assisted, and delayed post-test, no statistically significant differences were found in learners’ lexical
performance. These findings indicate that short-term interaction with Gemini does not automatically lead
to measurable improvements in lexical appropriateness. The results highlight that lexical appropriateness
is a complex, cognitively demanding skill that depends on vocabulary depth, contextual awareness, and
metalinguistic engagement. For lower-intermediate learners, Al-generated suggestions may exceed their
current lexical readiness, limiting their ability to evaluate and internalize the alternative word choices.
Rather than functioning as autonomous solution, Google Gemini should be positioned as pedagogical
support tool within guided, process-based writing instruction. Its potential lies in prompting lexical
awareness and reflection, provided that learners receive explicit training and teacher mediation.

This study is limited by its small sample size, short writing tasks, and reliance on quantitative indices
that do not fully capture contextual appropriateness. Future research should incorporate larger samples,
qualitative analyses of lexical decision-making, longer writing tasks to better understand how Al tools
can support lexical development over time.
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