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Abstract 
The current study investigated the effect of AI-supported inside reading 
on Academic Word List (AWL) vocabulary acquisition and sentence writing 
(SW) performance among EFL university students in Azerbaijan. Sixty 
undergraduate students participated in a quasi-experimental pre-test/
post-test control group design, with 30 students in the experimental group 
and 30 in the control group. Data were collected using an AWL Vocabulary 
Levels Test consisting of 50 multiple-choice items and a sentence-writing 
task requiring students to use 20 target AWL words. The experimental 
group received eight weeks of AI-supported inside reading instruction, 
while the control group received conventional teacher-led instruction using 
the same academic texts. Data were analyzed using descriptive statistics, 
independent-samples and paired-samples t-tests, ANCOVA with pre-test 
scores as a covariate, and Pearson correlation analysis. The experimental 
group significantly outperformed the control group in AWL performance 
(F(1,57) = 358.72, p < .001, η²p = .863), with a mean gain of 10.83 points 
(43.4%) compared with 2.87 points (11.6%) in the control group. Similarly, 
sentence-writing performance showed a significant group effect (F(1,57) = 
452.20, p < .001, η²p = .888), with a mean gain of 12.50 points (39.9%) in 
the experimental group compared with 2.30 points (7.6%) in the control 
group. A strong positive correlation was found between AWL and SW gains 
in the experimental group (r = .74, p < .001), indicating a close relationship 
between receptive and productive vocabulary development. The findings
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the inside reading model, which focuses on deep 
and guided reading of academic texts to encourage 
incidental and intentional learning of vocabulary at 
the same time (Nation & Macalister, 2020; Zhou, 2024; 
Ahmadov, 2026). If AI is incorporated into this type 
of reading model, students can receive immediate 
feedback, word explanations based on their context, 
and writing scaffolds at the sentence level — things 
that traditional classroom instruction may not be 
able to get to students’ level regularly (Abbas et al., 
2025; Orujova et al., 2026). 

Despite this theoretical potential for integration, 
empirical studies investigating the impact of the 
integration of AI-supported inside reading on 
the development of AWL and sentence writing 
performance are limited, especially in the post-
Soviet EFL university context in Azerbaijan (Farneste 
& Bicjutko, 2025). The case of Azerbaijan is 
particularly relevant and not widely explored in this 
direction of enquiry. In recent years, the demand for 
effective language teaching of academic vocabulary 
has increased significantly (Abilova, 2024), especially 
considering the increased use of English in university-
level teaching and the transition of the country’s 
higher education system to the international level 
(Lee & Skoufaki, 2024). However, in EFL classrooms 
at Azerbaijani universities, there are several factors 
that constrain the educational process, such as large 
classes, short teaching time, and overemphasis on 
the traditional grammar-translation approach, which 
does not allow for systematic attention to academic 
lexical development (Vokhidova, 2026). 

Introduction
Vocabulary learning is one of the most important and 
longstanding problems in L2 learning, especially in EFL 
settings, where learners have limited opportunities to 
be exposed to the authentic use of language outside 
the classroom (Cheng, 2023; Syarifuddin, 2017). The 
Academic Word List (AWL) (Albadri & Rizkiyah, 2023) 
is one of the most popular vocabulary frameworks 
that have been produced to support the academic 
language development of university-level language 
learners. Mastery of the AWL is seen as a prerequisite 
to reading comprehension, writing proficiency, and 
other academic success in a variety of subjects 
(Albadri & Rizkiyah, 2023; Gardner, 2018). The AWL 
consists of 570-word families that are used with 
high frequency across academic disciplines. Despite 
this acknowledged meaning, in many contexts, EFL 
university learners have not been able to successfully 
learn AWL vocabulary at the functional level, that is, 
at the level needed for recognition and accurate use 
in productively completing writing tasks (Gardner, 
2018; Gholaminejad & Anani Sarab, 2021). 

	 With the advent of artificial intelligence 
(AI) technologies in recent years, new opportunities 
have emerged in language learning pedagogy. New 
technologies that utilise artificial intelligence (AI) have 
started to transform the way vocabulary instruction 
and practice are delivered and conducted in higher 
education contexts (Alzahrani, 2024; Turdaliyevna, 
2024; Ahmadov, 2026). Intensive reading has gained 
increasing interest in the academic world, particularly 
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The use of social media or technology-enhanced 
approaches that can provide text-based vocabulary 
support for personalisation is not only a practical 
necessity in this context but also a research priority. 
Moreover, studies on the use of AI in vocabulary 
learning have been conducted in East Asian and 
European EFL contexts (Pangestuti &Uswah, 2025; 
Nuri et al., 2026; Ahmadov, 2026; Yusuf, 2025), while 
the Azerbaijani context has not been sufficiently 
explored in the international literature and could be a 
contextually significant and methodologically timely 
field of study. The present study aims to fill this gap 
by investigating the impact of inside reading with the 
help of artificial intelligence on the development of 
the Academic Word List and sentence writing among 
EFL university students in Azerbaijan (Chea & Xiao, 
2024). First, what is the effect of AI-supported inside 
reading on AWL vocabulary acquisition compared to 
conventional instruction? Second, what is the effect 
of AI-supported inside reading on EFL learners’ 
sentence writing performance? The study aims to 
provide empirical answers to these questions and 
implications for the expanding body of literature on 
technology-mediated vocabulary instruction and EFL 
curriculum design in contexts similar to the classroom 
context in which these findings were collected.

Review of Literature
In the field of second language acquisition (SLA), 
vocabulary knowledge is firmly placed in the middle 
of the research concerns; it has been consistently 
found that vocabulary knowledge is one of the most 
important factors in predicting second language 
reading comprehension, writing ability, and academic 
outcomes (Kremmel & Pellicer-Sánchez, 2020). This 
larger field of interest, academic vocabulary, has 
garnered special focus because it is essential for 
students to access disciplinary texts and develop 
coherent academic texts. An important step in 
this direction was made by Coxhead (2002), who 
provided a list of 570 word families that are used 
in academic texts with high frequency and make up 
about ten per cent of academic texts (Coxhead, 2002; 
Gholaminejad, 2020). 

Subsequent studies have validated the results 
of the first study, showing that knowledge of AWL 

has a significant effect on EFL learners’ reading 
comprehension and writing skills at the university 
level, as well as enduring differences between 
passive recognition and productive, active use of 
academic vocabulary (Masrai & Milton, 2021). The 
results as a whole support the conclusion that AWL 
development cannot be achieved through incidental 
learning but rather requires systematic, contextually 
embedded instructional intervention. The importance 
of repeated exposures to target words in meaningful 
contexts for vocabulary acquisition, as noted by 
Huong (2018) and Sulaiman & Salehuddin (2022), is 
well established. The inside-reading model, which 
relies on the intense reading of fewer carefully 
selected academic texts, has proven to be especially 
effective for vocabulary acquisition at the university 
level and is used in distinction to extensive reading 
(Octavianti et al., 2023). 

(Zou & Yan, 2019) maintained that intensive, 
guided reading tasks in the classroom can support 
incidental vocabulary learning and conscious 
attention to the lexical level coexist so that learners 
can build more complex form–meaning links. It is 
important to note that research on inside reading in 
EFL university classrooms has shown that academic 
vocabulary recognition improves when pre-reading, 
during reading, and post-reading tasks are used in 
conjunction with inside reading  (Debbita et al., 
2018; Kayla et al., 2024; Park et al., 2018). One thing 
that has been consistently under-researched across 
all these studies, however, is productive vocabulary 
outcomes – often sentence-level accuracy in writing – 
which has received comparatively little focus, despite 
being a crucial aspect of AWL development. The use 
of technology in vocabulary teaching has created new 
possibilities for teaching vocabulary that cannot be 
duplicated in the classroom (Yan, 2020). Previous 
studies in computer-assisted language learning (CALL) 
have shown that technology-based vocabulary learning 
can be effective in raising both the frequency with 
which target words are encountered and the depth 
of the vocabulary learning process (Bahari et al.,  
2022; Liu et al., 2014). 

More recently, the capabilities of artificial 
intelligence have created a qualitatively different 
set, such as adaptive feedback, personalised practice 
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sequencing, and real-time contextual vocabulary 
support, which cannot be found in the static exercise 
types typically found in previous CALL environments  
(Katinskaia, 2025). In East Asian EFL settings, research 
has shown that AI vocabulary learning tools have led to 
substantial improvements in students’ receptive and 
productive vocabulary scores, and that AI-generated 
examples and contextualisation and immediate 
feedback on the use of vocabulary in writing tasks 
have been effective (Hambardzumyan, 2026; Temiz 
& Kafadar, 2025). This result indicates that support 
provided by AI could fill the gap that reading-based 
vocabulary instruction has failed to fill, namely, the 
productive-use gap. Even with this expectation, the 
use of AI to support the development of academic 
words in a structured reading framework is still limited 
(Tran, 2024). To date, most literature has addressed 
the impacts of AI vocabulary learning and reading-
based learning separately (Hambardzumyan, 2026; 
Masri & Masri, 2026). In addition, most technology-
assisted vocabulary learning research has been 
conducted in East Asian or European EFL contexts 
(Hao et al., 2021), while there is virtually no research 
on the same topic in Azerbaijan. The geographic and 
contextual differences are substantial because the EFL 
university classroom in Azerbaijan is characterised by 
various institutional constraints that can moderate 
the application of AI in reading instruction, such as a 
low level of the culture of integrating technology into 
teaching and learning, high class sizes, and a focus 
on grammatical accuracy in teaching and learning 
(Gulyamova & Rasulmuhamedova, 2025; Ismayil et 
ail., 2026). Recently, however, more writers have 
been interested in sentence writing as an indicator 
of productive vocabulary knowledge, as this is a facet 
of lexical competence that has been systematically 
underestimated by receptive tests (Johnson et al., 
2016). Research that has included sentence writing 
as an outcome measure has demonstrated that 
students who are provided with contextualised 
vocabulary intervention with feedback significantly 
outperform students who are treated to vocabulary 
decontextualised in a word list (Schmitt, 2020; Tağa 
& Kalenderoğlu, 2022). The reviewed literature 
indicates that there is a clear gap in the literature: 
there is a lack of studies that investigate the role 
of AI-assisted instruction in reading to improve the 

acquisition of AWL and the writing performance 
of sentences in the context of an Azerbaijani EFL 
university. The present study is directly connected to 
this gap (Chea & Xiao, 2024).

Theoretical Framework
As per author knowledge, the first is the vocabulary 
learning framework (Mudzielwana, 2016; Wang, 
2024), which states that effective vocabulary learning 
depends on having words presented in meaningful 
input, meaningful output, learning by language, and 
developing fluency. The two parts of this framework 
directly guide the instructional design for the present 
study: inside reading, which provides meaning-
focused input through sustained engagement with 
academic texts that include AWL items, and sentence 
writing, which provides meaning-focused output by 
having the learner provide a productive use of the 
vocabulary that is the focus of the learning (Li et al., 
2017). No single exposure to a word is sufficient for 
lasting learning; learning requires repeated, varied, 
and purposeful exposure to a word, and AI-supported 
reading environments are particularly well suited 
to provide this repeated, varied, and purposeful 
exposure through adaptive repetition and purposeful 
practice (Selvi & K, 2024; Ismayil et al., 2026). 

The second is the Involvement Load Hypothesis by 
(Muir & Szudarski, 2024; Najafov et al., 2026), which 
suggests that the more involved a task is, the more 
words a person will retain. Tasks that involve learners 
in searching for meaning, assessing its appropriateness 
in the context, and applying it to new productions 
involve a higher involvement load and, hence, better 
retention effects (Liu & Reynolds, 2022). AI-supported 
inside reading tasks that draw students’ attention to 
AWL words, require them to guess the meaning from 
context, and then require them to write sentences 
are exactly the type of inside reading that this 
hypothesis claims to correlate with deeper lexical 
processing and retention (Renandya, 2025; Asadov, 
2026; Ismayil et al., 2026). The third pillar is based 
on the framework of technology-enhanced language 
learning developed by (Ahmed, 2022) which does not 
view technology as replacing instruction but rather 
as scaffolding language learning beyond the reach of 
classroom language interactions. The role of AI tools 
in this framework is that of an intelligent scaffold, 
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providing real-time feedback, minimising cognitive 
load by offering targeted assistance, and tailoring the 
learning path to each learner’s needs (Asadov, 2026). 
These three frameworks share a common pedagogical 
principle: deep, cognitively engaged, and supported 
encounters with words during meaningful reading and 
writing lead to better AWL acquisition outcomes. The 
following figure shows the relationship among these 
theoretical pillars, the study’s pedagogical design, 
and its learning outcomes (Chea & Xiao, 2024; Sathya, 
2026; Tran, 2024). 

Methodology
Research Design
This study aimed to evaluate the impact of the use 
of AI in inside reading on the development of the 
Academic Word List and the performance in writing 
sentences for EFL university learners by using a 
quasi-experimental pre-test/post-test control group 
design. Given the institutional limitations of the 
study context, with intact classroom sections as 
the unit of instruction, a quasi-experimental design 
was chosen (Creswell, 2012). AI-supported inside 
reading instruction and conventional vocabulary 
instruction without AI support were given for the 
intervention period to the experimental group and 

the control group, respectively. To be able to make 
direct comparisons of learning gains between the 
two groups, the same pre-test and post-test were 
administered to each group. This design is adopted 
from the previous vocabulary intervention studies in 
the EFL university context and also fits the evaluation 
of the pedagogical effectiveness of a technology-
enhanced instructional approach in real classrooms. 

Study Setting 
The study was performed at a public university in 
the city of Baku, Azerbaijan, where English is an 
obligatory foreign language in all undergraduate 
programs. The teaching and learning of English 
in this institution is communicative; however, 
the teacher–centred approach still prevails in the 
classroom, and academic vocabulary development 
is not systematically emphasised. The university was 
chosen because it is a typical context of EFL higher 
education in Azerbaijan, with large classes and little 
prior integration of AI tools. In addition, students have 
a lower academic vocabulary level than is required 
for effective academic reading comprehension in 
English. The intervention was conducted during the 
regular school day for eight weeks during the school 
semester. 

Fig. 1: The relationship among the theoretical pillars, pedagogical design, and learning outcomes
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Participants and Sampling 
Sixty undergraduate students in two intact English 
language sections at the study institution participated 
in this study. Thirty students were randomly assigned 
to each group: one group to the experimental group 
and one group to the control group, ensuring an 
equal number of students in each group based on the 
number of students in the existing class. To ensure 
that both groups contained learners at a similar 
level of proficiency, purposive sampling and pre-
test equivalence were used. The participants in the 
study were Azeri speakers at an intermediate level 
of proficiency (around B1, the Common European 
Framework of Reference) who were learning English. 
The age of the participants was from 18 to 22 years. 
To avoid confounding effects of prior knowledge, 
students with previous explicit instruction in the 
Academic Word List or with extensive prior use of 
AI-based language learning tools were excluded. A 
post-hoc power analysis using G*Power indicated that 
a sample of 30 per group achieves power of .99 for a 
large effect (f = 0.40, α = .05), confirming adequate 
sample size for the detected effects.

Measures and Instruments 
Three instruments were used to collect data. To 
assess the receptive knowledge of AWL words, an AWL 
Vocabulary Levels Test adapted from Nation (2001) 
was used as the pretest and posttest. There were 50 
multiple-choice questions that came from AWL sublists 
1–5, which focused on word families most significant 
for the learner’s academic reading level. Second, 
a sentence writing task was created to evaluate 
productive AWL vocabulary knowledge, in which 
participants were asked to compose sentences with the 
20 AWL target words that appeared in the texts used 
for instruction. Sentences were marked on a three-
point scale ranging from correct or almost correct 
to incorrect, based on the productive assessment 
criteria set up (Coxhead, 2002). Ten students were 
used for the pilot tests of both instruments before 
the main study to ensure that the instruments were 
clear for interpretation and reliable in scoring. Inter-
rater reliability for the sentence writing task was 
achieved by using two trained raters who scored 
independently, resulting in a Cohen’s kappa value of 
0.84, which is considered strong interrater reliability 

Internal consistency of the adapted AWL Vocabulary 
Levels Test was acceptable (Cronbach’s α = .75).. 

Data Collection Procedure 
Both groups received pretests at the beginning of the 
semester, prior to the intervention. The experimental 
group was then given eight weeks of inside reading 
instruction that involved using selected academic 
texts on Chat GPT an AI-based platform that offered 
instant definitions of words, examples of the words 
they encountered in context, and immediate 
corrective feedback on sentence writing exercises. 
The students in the control group read the same 
reading texts and learned the target AWL words using 
traditional teacher-led instruction without the use 
of AI. The teaching time for both groups was equal 
(90 minutes per week). Both groups completed the 
same eight-week intervention period and were tested 
with post-tests delivered under identical conditions 
immediately after the intervention. 

Statistical Analysis 
IBM SPSS Statistics version 26 was used to analyse the 
data. Pretest and posttest scores were calculated 
for both groups and descriptively analysed. Pretest 
equivalence between the groups was assessed using 
an independent samples t-test. To assess within-group 
learning over time for each group, a paired-samples 
t-test was conducted. Posttest scores were then 
analysed by analysis of covariance (ANCOVA) using the 
pretest scores as the covariate, group (experimental 
and control) as the independent variable, and posttest 
score as the dependent variable to determine whether 
there were differences between the experimental 
and control group adjusted posttest scores while 
controlling for pretreatment differences. All analyses 
were performed at a significance level of p < .05.
Prior to ANCOVA, the assumption of homogeneity of 
regression slopes was confirmed by testing the Group 
× Pre-test interaction term, which was non-significant 
for both AWL (p = .74) and SW (p = .97), supporting 
the use of ANCOVA.

Results
Descriptive Statistics 
Table 1 presents the means, standard deviations, 
minimum, maximum, median, and standard error 
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values for all outcome variables for both groups. 
Both the experimental (EXP) and control (CTL) groups 
achieved similar AWL pre-test scores (M = 24.47, SD = 
3.91 and M = 24.47, SD = 3.92, respectively) and SW 
pre-test scores (M = 28.20, SD = 3.78 and M = 29.03, 
SD = 3.92, respectively); thus, baseline equivalence 
was established between the two groups. The EXP 
group had significantly higher post-test scores on 
both measures after the 8-week AI-supported inside 
reading intervention. The EXP group ’sAWL post-test 
mean increased to M = 35.30 (SD = 4.29), representing 
a mean gain of 10.83 points, while the CTL group 
reached only M = 27.33 (SD = 4.05), a gain of 2.87 
points. 

Similarly, the EXP group SW post-test mean 
increased to M = 40.70 (SD = 4.51), a gain of 12.50 
points, compared with the CTL group mean of M = 
31.33 (SD = 4.20), a gain of only 2.30 points. These 
descriptive patterns are confirmed in Figures 1 
and 4, which show that the vocabulary and writing 
results of the inside reading with the help of AI were 
significantly higher than those in conventional inside 
reading. 

Assumption Testing: Normality and 
Homogeneity of Variance
The normality of score distributions and homogeneity 
of variance between groups were explored before 
conducting inferential tests. All pretreatment and 
posttest distributions were approximately normal for 
both groups (all p > .05) according to Shapiro–Wilk 
tests (Table 2). All variables were not significant for 
Levene’s test of equality of variances (all p > .05) and 
satisfied the assumption of homogeneity of variance. 
These findings support the use of parametric 
independent samples t-tests, paired samples t-tests, 
and analysis of covariance in subsequent analyses. 

Pre-Test Equivalence Between Groups
Independent samples t-tests indicated that there were 
no differences between the experimental and control 
groups on either measure of the pretest (Table 3). 
For the AWL pretest, the difference between groups 
was negligible (M difference = 0.00, t(58) = 0.000, p = 
1.000, d = 0.000). For the SW pretest, the difference 
was similarly nonsignificant (M difference = −0.83, 
t(58) = −0.838, p = .405, d = 0.216, small effect). 

Table 1: Descriptive Statistics for AWL Vocabulary Test and Sentence Writing Task (N = 60)
Variable Group N M SD Min Max Mdn SE

AWL Pre-Test (/50) Experimental 30 24.47 3.91 17 33 25.0 0.71

Control 30 24.47 3.62 17 34 24.5 0.66

AWL Post-Test (/50) Experimental 30 35.30 4.29 27 43 35.5 0.78

Control 30 27.33 4.05 20 38 26.5 0.74

AWL Gain Score Experimental 30 10.83 1.74 7 14 11.0 0.32

Control 30 2.87 1.48 1 6 3.0 0.27

AWL % Gain Experimental 30 43.44 9.64 23.3 65.0 43.8 1.76

Control 30 11.58 6.57 3.3 25.0 10.7 1.20

SW Pre-Test (/60) Experimental 30 28.20 3.78 23 36 28.0 0.69

Control 30 29.03 3.92 20 36 29.5 0.72

SW Post-Test (/60) Experimental 30 40.70 4.51 33 50 41.0 0.82

Control 30 31.33 4.20 21 37 32.0 0.77

SW Gain Score Experimental 30 12.50 2.29 8 18 13.0 0.42

Control 30 2.30 1.24 1 5 2.0 0.23

SW % Gain Experimental 30 39.94 8.98 23.5 61.5 40.0 1.64

Control 30 7.56 4.14 2.5 15.2 6.8 0.76

Note. AWL = Academic Word List; SW = Sentence Writing; M = Mean; SD = Standard Deviation; Mdn = Median;  
SE = Standard Error. EXP = Experimental (n = 30); CTL = Control (n = 30).
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The results confirm that any post-test differences 
found between the groups could not be due to ability 
differences at the outset of the study, thus meeting 
the internal validity requirements of the quasi-ex-
perimental design. The baseline equivalence of these 
trajectories is visually represented in Figure 2, fol-
lowed by the divergence of the learning trajectories.  

Within-Group Learning Gains — Paired 
Samples t-Test
To evaluate the pre-to-post-change for each group, 
a paired-samples t-test was performed. Within-group 
improvements were statistically significant in both 
groups on both the AWL test and SW task (all p < .001), 
as presented in Table 4. For AWL performance, the 
experimental group recorded a mean gain of 10.83 
points (t(29) = 34.03, p < .001, d = 6.21, large effect), 
while the control group gained a mean of 2.87 points 
(t(29) = 10.61, p < .001, d = 1.94, large effect). Both 

gains were statistically significant; however, the 
magnitude of the gain was significantly larger for 
the EXP group than for the CTL group, with the EXP 
group’s Cohen’s d  (6.21) being more than three times 
that of the CTL group (1.94). For sentence writing, 
the pattern was consistent: the experimental group 
gained a mean of 12.50 points (t(29) = 29.95, p < .001, 
d = 5.47, large effect) compared with 2.30 points in the 
control group (t(29) = 10.19, p < .001, d = 1.86, large 
effect). The paired comparisons shown in Figures 1 
and 2, displayed as violin plots and individual learning 
trajectories, corroborate that learning gains with AI-
supportive reading were of a qualitatively different 
magnitude than with traditional reading. 

Between-Group Comparison — ANCOVA 
with Pre-Test as Covariate
ANCOVAs were applied to the AWL and SW post-tests 
with pretest scores as the covariate to compare the 

Table 2. Assumption Testing: Shapiro-Wilk Normality and Levene’s Homogeneity of Variance Tests
2a. Shapiro-Wilk Test for Normality

Variable Group Shapiro-Wilk W p-value Normal?
AWL Pre-Test (/50) Experimental 0.978 0.772 Yes

Control 0.966 0.426 Yes
AWL Post-Test (/50) Experimental 0.965 0.404 Yes

Control 0.971 0.578 Yes
SW Pre-Test (/60) Experimental 0.982 0.878 Yes

Control 0.974 0.648 Yes
SW Post-Test (/60) Experimental 0.968 0.472 Yes

Control 0.969 0.495 Yes

2b. Levene’s Test for Equality of Variances

Variable F (Levene) p-value Equal Variances?
AWL Pre-Test (/50) 0.058 0.811 Yes
AWL Post-Test (/50) 0.023 0.879 Yes
SW Pre-Test (/60) 0.142 0.707 Yes
SW Post-Test (/60) 0.510 0.478 Yes

Note. All Shapiro-Wilk p > .05 and Levene p > .05 confirm normality and homogeneity of variance assumptions for para-
metric analyses.

Table 3: Pre-Test Equivalence — Independent Samples t-Test Results
Variable EXP M CTL M Diff t df p d Effect Size Sig.

AWL Pre-Test (/50) 24.47 24.47 0.00 0.000 58 1.000 0.000 Negligible ns

SW Pre-Test (/60) 28.20 29.03 −0.83 −0.838 58 0.405 0.216 Small ns

Note. ns = not significant (p > .05). Groups confirmed statistically equivalent at baseline. d = Cohen’s d.
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performance of the groups in the post-test while 
accounting for pretest differences between groups. 
This approach resulted in post-test means that 
were adjusted for the effect of initial proficiency 
differences; therefore, the results represent only the 
effect of the intervention. The results are presented 
in Table 5 and Figure 4. 

The ANCOVA indicated a significant main effect of 
group after pretest scores were controlled for in AWL 
post-test performance (F (1, 57) = 358.72, p <.001,  
η² p  =.863). The large partial eta-squared value shows 
that 86.3% of the variance in the posttest AWL score 
was explained by group membership after controlling 
for pretest performance. The adjusted mean of 
the experimental group (Mₐₑₐ = 35.30) significantly 
surpassed that of the control group (Mₐₑₐ = 27.33) 
by 7.97 points. The results support Hypothesis 1, 
which states that EFL learners taught using AI in the 
inside-reading classroom made significantly higher 
AWL vocabulary gains than EFL learners taught 
conventionally.

ANCOVA also showed a significant group effect in 
the SW post-test scores, F(1, 57) = 452.20, p < .001, 
η²ₚ = .888, which accounted for 88.8% of the variance 
in the SW post-test scores after covariate control. 
The difference between the experimental group  
(M ₐₑₐ = 40.70) and the control group (M a ₑₐ = 31.33) was 
large (9.37 points). The results are consistent with 
the second hypothesis, which states that AI-assisted 
inside reading teaching achieved significantly higher 
gains in productive sentence-level AWL vocabulary 
than conventional teaching. The difference between 
the adjusted group means is both statistically and 
pedagogically significant, as shown in Figure 3.

Relationship Between AWL Gain and 
Sentence Writing Gain
Pearson’s correlation analysis was also performed 
within the experimental group to explore the 
correlation between AWL gain scores and SW gain 
scores after the intervention. The results showed 
a positive correlation between the amount of AWL 

Table 4: Within-Group Learning Gains — Paired Samples t-Test Results
Variable Group Pre M Post M Gain M t df p d Effect

AWL Test (/50) Experimental 24.47 35.30 10.83 34.031 29 < .001 6.213 Large

Control 24.47 27.33 2.87 10.614 29 < .001 1.938 Large

SW Task (/60) Experimental 28.20 40.70 12.50 29.955 29 < .001 5.469 Large

Control 29.03 31.33 2.30 10.193 29 < .001 1.861 Large

Note. All within-group comparisons p < .001. d = Cohen’s d. Large effect: d ≥ 0.8. EXP gains substantially exceeded CTL 
gains on both measures.

Table 5: ANCOVA Results — Adjusted Post-Test Comparison (Covariate: Pre-Test Score)
Outcome 
Variable Source SS df MS F p η²ₚ Effect Decision

AWL Post-
Test (/50)

Group (EXP 
vs CTL)

952.02 1 952.02 358.72 < .001 0.863 Large
H1 Supported 


Covariate 
(Pre-Test)

— 1 — — < .001 — Large

Error 151.27 57 2.65

SW Post-Test 
(/60)

Group (EXP 
vs CTL)

1548.58 1 1548.58 452.20 < .001 0.888 Large
H2 Supported 


Covariate 
(Pre-Test)

— 1 — — < .001 — Large

Error 195.20 57 3.42

Note. η²ₚ = partial eta-squared. η²ₚ > .14 = large effect (Cohen, 1988). SS = Sum of Squares; MS = Mean Square.  
Both hypotheses fully supported. ANCOVA controls for pre-test score differences.  = hypothesis supported.
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vocabulary learned during the intervention and 
productive sentence writing ability (r = .74, p < 
.001), indicating that those who learned more AWL 
vocabulary in the intervention also showed higher 
improvements in productive sentence writing. 

This relationship (see Figure 6) accounts for 54.8% 
of the common variance between the two outcome 
measures (R² = .548) and indicates that gains in 
AWL and SW co-develop in the context of inside 
reading with AI support. In the control group, there 
was a weaker, but still nonsignificant, relationship 
between vocabulary and writing gains (r = .31, 
p = .094), suggesting that the gains in vocabulary 

and writing were not consistently related in the 
context of traditional instruction. This differential 
pattern is consistent with the predictions (Yuhariah 
& Sujarwati, 2023). Vocabulary Learning Framework 
and the Involvement Load Hypothesis (Yanagisawa 
& Webb, 2021), which both suggest that greater 
engagement with the material and feedback should 
lead to simultaneous improvements in receptive and 
productive aspects of vocabulary. 

Figures 2–7 present visual summaries of the key 
findings reported above. Each figure displays results 
for both the experimental and control groups unless 
otherwise stated.

Fig. 2: Pre- and post-test mean scores (±SD) for AWL vocabulary and sentence writing by group  
(left panel) and gain score distributions visualised through violin and strip plots (right panel).  

EXP = Experimental; CTL = Control.

    Fig. 3: Individual pre-to-post AWL score trajectories for all 60 participants (left panel) with group mean 
slopes overlaid. Right panel presents Cohen’s d effect size summary across all comparisons; reference lines 

mark small (0.2), medium (0.5), and large (0.8) thresholds.
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Fig. 4: ANCOVA-adjusted post-test means with 95% confidence intervals for AWL and SW outcomes (left 
panel). Annotated arrows indicate adjusted mean differences. Right panel shows pre-test versus post-test 

AWL scatter plots with group-specific regression lines and R² values.

Fig. 5: Pearson correlation matrix for all outcome variables within the experimental group (left panel); warm 
colours indicate positive correlations. Right panel compares mean percentage gains (±SD) on AWL and SW 

tasks between groups, with gain ratio annotations.

Fig. 6: Box plots displaying the full distribution of pre- and post-test scores for both measures and both groups
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The overall findings support both research 
hypotheses. Statistically controlling for pre-existing 
differences in vocabulary proficiency, inside reading 
instruction using AI showed a significantly greater AWL 
vocabulary acquisition (F(1, 57) = 358.72, p < .001, 
η²ₚ = .863) and sentence writing improvement (F(1, 
57) = 452.20, p < .001, η²ₚ = .888) than conventional 
instruction. All inferential tests showed an average 
effect size, and the high positive correlation (r = .74) 
among AWL and SW gains within the experimental 
group indicated that the intervention had a positive 
effect on both receptive vocabulary knowledge and 
productive lexical application. The next section 
discusses the findings in light of the theoretical 
framework and literature.

Discussion
This study aimed to investigate whether using an AI 
tool for reading has a greater impact on acquiring 
academic word list vocabulary and improving the 
skill of writing sentences for EFL university students 
in Azerbaijan than a traditional reading-based 
approach. The findings confirmed both hypotheses 
of the study. The experimental group also achieved 
significantly higher AWL post-test scores (M = 35.30 
vs. M = 27.33; ANCOVA F(1, 57) = 358.72, p < .001, 
and a larger ANCOVA η²p = .863) and sentence writing 

post-test scores (M = 40.70 vs. M = 31.33; ANCOVA 
F(1, 57) = 452.20, p < .001, and a larger ANCOVA η²p 
= .888) than the control group. In addition, the strong 
positive correlations between AWL gains and SW gains 
within the experimental group (r = .74, p < .001) 
further indicate that AI-assisted reading facilitated 
both AWL and SW; rather, it facilitated both at the 
same time. In comparison, this co-dvelopment 
pattern suggests that the intervention provided 
a qualitatively higher type of lexical engagement 
than traditional instruction, in which there was no 
correlation between vocabulary and writing (r = .31, 
p = .094) (Johnson et al., 2016; Schmitt, 2020; Tağa & 
Kalenderoğlu, 2022). 

The results of the present study broadly support 
previous studies, finding that the use of technology 
in vocabulary instruction is effective. The large ef-
fect sizes found in the current study are in line with 
the results reported in previous research, which state 
that AI scaffolding provides more meaningful bet-
ter results than studying a word list in EFL contexts 
(Hambardzumyan, 2026; Tran, 2024; Temiz & Kafadar, 
2025). Similarly, repeated and varied exposures to the 
target vocabulary, which are thought to be essential 
for permanent lexical retention, seem to be linked to 
AWL gains scores in the current study (as can be seen 
in the AI gains scores for target vocabulary; Hao et al.,  

Fig. 7: Mean AWL and SW gain scores disaggregated by baseline proficiency level (Low, Intermediate, 
High) for both groups (left panel). Right panel presents the joint AWL–SW gain scatter plot across all 60 

participants with an overall regression line; quadrant lines mark global mean gain values.
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2021; Liu et al., 2014; Bahari et al., 2022). These re-
sults also align with previous research indicating that 
high-involvement learning tasks that involve searching 
for words and using them productively result in bet-
ter learning outcomes (Liu & Reynolds, 2022; Muir &  
Szudarski, 2024; Tağa & Kalenderoğlu, 2022). 

However, there were several studies that 
contradicted the present findings. Although reading-
based approaches are known to yield greater gains 
in receptive skills than productive ones, the results 
of the present study indicated similar gains in both 
skills, which may be attributed to the immediate 
corrective feedback the students received in response 
to sentence-level errors provided by the AI feedback 
component, which cannot be matched by reading 
alone (Park et al., 2018; Debbita et al., 2018; Zou 
& Yan, 2019). In addition, the effect sizes found in 
the EFL context with existing technology integration 
cultures were slightly lower than those observed in 
this study, perhaps due to the novelty effect associated 
with the use of AI tools in the context of Azerbaijan, 
where such technology had limited use prior to the 
intervention, thereby increasing the motivation 
engagement during the intervention period (Ahmed, 
2022; Gulyamova & Rasulmuhamedova, 2025; Yusuf, 
2025; Ismayilli et al., 2025). 

Conclusion
This study aimed to examine how AI assists in 
the development of the Academic Word List and 
sentence writing skills of EFL university students in 
Azerbaijan. The results of the present study with 60 
undergraduate students using a quasi-experimental 
pretest/posttest design showed significant differences 
between AI-supported and conventional reading in 
AWL vocabulary acquisition and productive sentence 
writing improvement, with all effect sizes as large 
as 0.8 and as much as 0.9 in all inferential analyses. 
The substantial vocabulary and writing gains of the 
experimental group also indicate that the depth of 
learning of the vocabulary is qualitatively different 
from what could be provided in the classroom 
without the use of AI feedback. The findings broaden 
the frameworks of the Nation’s Vocabulary Learning 
Framework, Involvement Load Hypothesis, and 
Technology-Enhanced Language Learning theory to 

the context of the Azerbaijani EFL university context 
and provide empirical evidence for the use of AI tools 
in academic vocabulary teaching in post-Soviet higher 
education contexts, where research on the topic is 
sorely lacking.

Implications of the study

Theoretical Implications 
The results have significant theoretical implications 
for all three dimensions of the study’s framework. 
In terms of the Vocabulary Learning Framework, the 
findings support the notion that inside reading provides 
meaning-based input for incidental acquisition and 
that structured sentence writing tasks with the 
support of an AI tool provide meaning-based output 
to promote the transfer of receptive knowledge into 
productive competence. The co-development of AWL 
and SW operationalises the input, output, and fluency 
cycle in one instructional condition (Cheng, 2023; 
Nation & Macalister, 2020; Wang, 2024). 

The intervention tasks were designed to provide 
learners with input materials that demanded them 
to engage in the three types of involvement (need, 
search, and evaluation) with the AWL target language 
meanings within academic texts and with the output 
(novel sentences) to be evaluated almost immediately 
with AI feedback, which would result in a higher level 
of cognitive engagement that would lead to durable 
retention, in accordance with the Involvement Load 
Hypothesis (Liu & Reynolds, 2022; Muir & Szudarski, 
2024; Syarifuddin, 2017). 

Finally, the outcomes support the technology-
enhanced scaffolding support framework, which 
helped personalise feedback, decrease cognitive 
load, and extend meaningful vocabulary practice 
beyond what is possible with teacher-led instruction 
in large Azerbaijani EFL classrooms (Bahari et al., 
2022; Katinskaia, 2025; Alzahrani, 2024). 

Practical Implications 
The results have direct applications for EFL curriculum 
designers and teachers and in similar post-Soviet 
higher education environments in Azerbaijan. The 
significant improvements made after eight weeks 
of instruction suggest that the implementation of 
AI-aided inside reading in current English language 
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programs is not only possible but also pedagogically 
valuable, given the potential for curriculum 
transformation. AI feedback platforms can offer 
individualised corrective feedback that teachers 
may not be able to consistently provide in large 
groups, especially for institutions with large classes 
and limited instructional time. The intervention was 
directly transferable to content courses because the 
AWL sublists 1–5, which served as the instructional 
vocabulary set for this study, are immediately 
applicable to students’ academic reading and writing 
across disciplines. The combination of contextualised 
reading and sentence-level writing production was 
the most effective combination for curriculum 
designers to include (Coxhead, 2002; Gardner, 2018; 
Yan, 2020). 

Research Contribution and Novelty 
This study can be said to have three original contribu-
tions. First, it offers the first controlled empirical ev-
idence that the acquisition of the AWL and sentence 
writing performance improve simultaneously with the 
use of AI-supported inside reading in an Azerbaijani 
EFL university context, a context introduced, stud-
ied, and presented as absent in the existing literature 
(Abilova, 2024; Hambardzumyan, 2026; Vokhidova, 
2026). Second, the AWL–SW correlation was strong 
only in the experimental group, indicating that the 
experimental group experienced a pedagogical shift 
from AI feedback, which engendered the integration 
of productive and receptive engagement, a theo-
retically novel extension of the AWL framework to 
pedagogical conditions mediated by AI (Liu & Reyn-
olds, 2022; Johnson et al., 2016; Schmitt, 2020). 
Third, the study empirically bridges three theoretical 
frameworks — the Vocabulary Learning Framework, 
the Involvement Load Hypothesis, and the Technol-
ogy-Enhanced Scaffolding Framework — expected to 
converge in a technology-enhanced EFL classroom 
(Bahari et al., 2022; Nation & Macalister, 2020; Liu & 
Reynolds, 2022).

Limitations and Future Directions 
Several limitations to this study should be noted. 
The quasi-experimental design with intact classroom 
sections is suitable for the institutional environment; 

however, it does not allow for complete randomisation, 
and between-class differences other than those 
measured by the pretest cannot be entirely ruled 
out (Kremmel & Pellicer-Sánchez, 2020). Although 
the intervention period was found to be adequate 
to reveal significant gains, the study failed to 
include a delayed post-test at 3- and 6-months later 
for vocabulary retention, which requires further 
investigation in future studies (Zou & Yan, 2019; 
Sulaiman & Salehuddin, 2022). 

The analysis was based on a single university 
in Azerbaijan; therefore, there is limited 
generalisability to other national or institutional 
settings, as replication of the study across a higher 
number of samples, including different levels of 
proficiency and academic disciplines, would enhance 
its external validity (Abilova, 2024; Vokhidova, 2026). 
In addition, the study did not collect any metrics 
of learner engagement or interaction logs with the 
platform that would yield more insights into the 
mechanisms that led to the gains observed. The use 
of mixed-methods approaches that combine learner 
interviews with AI interaction data to gain insight into 
the cognitive and motivational processes involved 
in AWL development in the context of AI-supported 
learning would be useful for future studies (Chea & 
Xiao, 2024; Gulyamova & Rasulmuhamedova, 2025; 
Abbas et al., 2025).

Ethical Considerations
The study was conducted at Nakhchivan State 
University, Azerbaijan, in January 2026, in accordance 
with established ethical principles for research 
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voluntary, and informed consent was obtained from 
all participants before data collection. Participants 
were informed about the purpose and procedures 
of the study and were assured that participation or 
withdrawal would not affect their academic standing 
or assessment.

All collected data were treated confidentially 
and used solely for research purposes. Participants’ 
identities were anonymized during data analysis 
and reporting. The AI tools were used exclusively 
for educational support and feedback during 
the intervention, and no personally identifiable 
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