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Introduction
As the global lingua franca, English plays a pivotal role in international communication,
scientific endeavors, and information technology. This global function necessitates the
continuous revision of educational frameworks to find more effective methods for second
language acquisition. Currently, two distinct approaches are prominent: traditional teacher-
centered methods emphasizing human interaction, and emerging Artificial Intelligence (Al)
approaches utilizing computational technologies to create automated, interactive, and
personalized learning environments. While Al tools (e.g., chatbots and smart platforms) offer
instant feedback and learner-centered practice, traditional methods excel in providing cultural
richness and emotional connection. Despite a growing body of literature, a significant research
gap remains: few studies have simultaneously compared both the linguistic and psychological
outcomes of Al technology versus traditional methods in language learning. Addressing this
gap, the present study aims to compare the effectiveness of traditional and Al-based educational
approaches specifically in English vocabulary acquisition, learner motivation, and satisfaction.

A brief note on previous works

A review of recent literature indicates a paradigm shift from merely comparing educational
methods to examining the role of smart technologies in language learning. Early studies
demonstrated the superiority of communicative approaches over traditional ones and confirmed
the motivational benefits of integrating IT into education. More recently, empirical studies (e.g.,
Mehranirad, 2025; Zhou & Wei, 2024) have shown that utilizing Al-based platforms
significantly reduces language anxiety, increases enjoyment, and improves vocabulary
acquisition. Furthermore, meta-analyses have corroborated the overall effectiveness of Al tools
compared to traditional instruction. However, while previous works emphasize the benefits of
Al, the comparative effectiveness of these two approaches regarding general English
vocabulary learning, combined with affective variables like motivation and satisfaction, has not
been sufficiently addressed in the existing literature.

Theoretical framework

The theoretical foundation of this study is grounded in both psychological and linguistic
frameworks. Motivation and learner satisfaction are fundamental psychological drivers in
second language acquisition, influencing engagement and persistence (Dérnyei & Ushioda,
2011). According to Self-Determination Theory, feelings of autonomy, competence, and
connection enhance motivation—elements that Al-based personalized learning environments
are well-equipped to foster. From a linguistic perspective, contemporary theories of vocabulary
acquisition (Schmitt, 2010) posit that effective learning requires meaningful processing and
contextual exposure rather than rote memorization. While traditional methods (e.g., Grammar-
Translation, Audio-lingual) often rely on teacher-centered repetition, Al methods (adaptive
learning systems, conversational agents) provide customized, immediate feedback and
simulated environments. This study uses these theoretical constructs to evaluate how Al versus
traditional methods influence both the receptive and productive dimensions of vocabulary
mastery alongside affective learner variables.

Method
This applied, quantitative study utilized a quasi-experimental pre-test/post-test design with a
control group. The statistical population comprised intermediate (B1 level) teenage English
learners (aged 13-17) from seven language institutes in Tehran in 2025. A sample of 200
learners was selected via stratified cluster sampling and divided into an experimental group
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(N=100) and a control group (N=100). The Oxford Placement Test (OPT) ensured initial
language proficiency homogeneity. Data collection tools included a validated, researcher-made
20-item multiple-choice vocabulary test (based on Top Notch 1A) and three reliable 10-item
Likert-scale questionnaires assessing learning motivation (0=0.83), learning satisfaction
(0=0.87), and perceived vocabulary progress (a=0.85). The intervention spanned twelve 90-
minute sessions. The control group received traditional, teacher-centered direct instruction,
while the experimental group utilized Al-based tools (ChatGPT for varied examples and
language patterns; Quizlet for interactive vocabulary practice). Data were analyzed using SPSS
26, employing descriptive statistics, and Welch independent-samples t-tests with Cohen's d at
a significance level of p<0.05.
Findings

Descriptive statistics showed that the experimental group's vocabulary scores rose from
M=10.72 to M=15.18, whereas the control group's scores rose from M=10.95 to M=12.10.
Welch's independent-samples t-tests on post-test scores indicated significantly higher scores in
the experimental group for vocabulary (t(191.0)=15.54, p<.001, d=2.20), vocabulary self-
assessment (t(192.7)=12.45, p<.001, d=1.76), learning motivation (t(194.1)=13.15, p<.001,
d=1.86), and learning satisfaction (t(193.9)=10.69, p<.001, d=1.51). Baseline comparisons
showed no significant pre-test differences for vocabulary, motivation, or satisfaction, whereas
the experimental group scored higher on self-assessment before the intervention (t(192.7)=3.93,
p<.001, d=0.56). Because these comparisons are not adjusted for pre-test scores, the results are
reported as post-test group differences rather than adjusted or causal effects.

Discussion and Conclusion
The findings revealed that Al-based instruction was associated with significantly higher post-
test scores than traditional instruction across all measured dimensions. The experimental group
showed a remarkable improvement in vocabulary acquisition (M=15.18) compared to the
control group (M=12.10), a difference that was statistically significant in a Welch independent-
samples t-test (p<0.001, d=2.20); this comparison does not control for pre-test scores.
Furthermore, the Al group demonstrated significantly higher levels of learning motivation and
educational satisfaction. These results indicate that the targeted integration of Al technologies
not only facilitates deeper cognitive processing of vocabulary through personalized, instant
feedback but also addresses affective needs by fostering autonomy and engagement. While this
study highlights the immense potential of Al, it does not suggest replacing teachers; rather, it
advocates for a blended educational model. The findings offer valuable implications for
curriculum designers and language instructors seeking to enhance learning efficiency.
Limitations of this study include its restriction to Tehran institutes, a relatively short
intervention period, and the use of unadjusted post-test comparisons (the groups differed at
baseline on vocabulary self-assessment). Future research should investigate the long-term
effects of Al instruction across different age groups and varied language skills (e.g., speaking
and writing).
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