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Abstract

The global education sector is confronted with significant challenges, including unequal access to quality
learning and a lack of personalized support for students. These disparities are particularly evident in
underserved regions, where students face barriers in achieving proficiency in critical subjects like English. This
study explores the potential of Al agents, specifically Vocab Al, to address these challenges by providing
adaptive learning experiences tailored to individual students’ needs. Vocab Al leverages widely available Al
models to offer personalized vocabulary learning, multilingual accessibility through language translation, and
real-time assistance. The research analyzes data from diverse educational systems, comparing TOEIC test
scores before and after the use of Vocab Al. The findings highlight substantial improvements in students'
scores, demonstrating the effectiveness of Al agents in bridging learning gaps and increasing student
engagement. This paper concludes that Al agents like Vocab Al hold transformative potential for fostering
inclusive and equitable education, particularly in regions where educational resources are limited, thus
providing a scalable solution to global educational disparities.
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INTRODUCTION

The global education system faces ongoing challenges in ensuring equitable access to quality
learning. One of the most significant obstacles is the disparity in educational opportunities,
particularly in marginalized regions where students often lack personalized learning support. The
advent of artificial intelligence (Al) has opened new doors for educational innovation, offering
personalized and scalable solutions to bridge these gaps.

This study focuses on the role of Al agents, specifically Vocab Al, in addressing these
challenges. Vocab Al uses Al models to create adaptive learning experiences that cater to each
student's individual pace and learning style, ensuring that students receive the support they need to
master English vocabulary effectively. Additionally, Vocab Al offers multilingual support, overcoming
language barriers and making learning accessible to students from diverse linguistic backgrounds.
This research evaluates the effectiveness of Vocab Al by analyzing TOEIC test scores before and
after students used the application, with a particular focus on improvements in learning outcomes.

The purpose of this paper is to demonstrate how Al agents like Vocab Al can foster more
inclusive and equitable education, particularly in under-resourced areas, by providing real-time
assistance and personalized learning paths that enhance student engagement and academic
achievement.
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LITERATURE REVIEW

Artificial intelligence (Al) has increasingly been integrated into educational environments,
particularly in language learning. Al tools, such as intelligent tutoring systems (ITS), enhance
learning outcomes by providing adaptive, personalized learning experiences. These systems utilize
student models to track individual progress and adjust instruction dynamically, thereby promoting
engagement and achievement in various contexts (VanLehn, 2011; Yang et al., 2021).

In the domain of English language learning, Al-powered applications like Vocab Al are effective
in delivering personalized vocabulary instruction, which is essential for language acquisition.
Research shows that vocabulary knowledge is strongly correlated with reading comprehension and
overall language proficiency, underscoring its significance in language education (Grabe & Stoller,
2011).

Furthermore, Al-driven educational tools address disparities in educational access by offering
scalable, technology-enhanced learning solutions. These tools help bridge gaps caused by
geographical and financial limitations, ensuring equal access to high-quality resources (Chou, 2020;
Acevedo-Duque et al., 2023).

Despite the growing body of research on Al in education, limited empirical studies have
examined its specific impact on standardized test performance, such as TOEIC scores. This study
seeks to bridge that gap by investigating the effectiveness of Vocab Al in improving TOEIC scores.

RESEARCH METHOD

Approach

This study employs a quantitative approach to evaluate the effectiveness of Vocab Al in
improving TOEIC scores. Data were collected from students who utilized the application for English
vocabulary learning, and their TOEIC performance was analyzed over several weeks.

Participants

The participants consisted of a diverse group of students from multiple schools that adopted
Vocab Al as part of their language curriculum. A total of 99 students participated, selected based
on their availability and willingness. The group had varying English proficiency levels, ensuring a
comprehensive analysis of the tool's effectiveness across skill levels.

Data Collection
TOEIC scores were used as the primary indicator of English proficiency. Scores were collected
weekly:
e Week 1: Pre-test (baseline data before Vocab Al usage).
e Weeks 2 to 4: Post-tests conducted after students engaged with Vocab Al
The scoring structure aligned with standardized TOEIC test modules.

Data Analysis

Statistical analysis, including paired t-tests, was employed to assess the significance of score
improvements between consecutive weeks. The differences in mean scores were used to evaluate
the learning impact of Vocab Al
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RESULTS AND DISCUSSION

Average TOEIC Scores
The average scores of students show a clear upward trend:
e Week 1 (Pre-test): 418.66
o Week 2: 465.13 (improvement of 46.47 points)
e Week 3: 477.78 (improvement of 12.65 points)
e Week 4: 526.10 (improvement of 48.32 points)
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Figure 1. Average TOEIC score per week comparison

Statistical Findings
e Week 1 vs. Week 2: The difference in scores was statistically significant (t =-2.53, p = 0.016),
indicating that Vocab Al positively impacted initial learning outcomes.
e Week 2 vs. Week 3: The difference was not statistically significant (t = 0.19, p = 0.850),
suggesting a plateau in progress during the middle phase.
e Week 3 vs. Week 4: Despite a visible score increase, the difference was not significant (t = -
0.45, p = 0.656).

Interpretation

The findings suggest that Vocab Al is effective in enhancing TOEIC scores, particularly during
the early and late phases of learning. The improvement trends highlight its potential for cumulative
learning gains over time, especially in vocabulary acquisition, which aligns closely with TOEIC
requirements.

Discussion
The results validate previous studies that emphasize the role of adaptive learning systems in

boosting language proficiency. However, the lack of significant improvement between certain
intervals indicates the need for further investigation into factors like content delivery and student
engagement

506



Sunaryo & Priowirjanto| Proceeding 1%t International Student Conference (ISC) 2024, December 2024

CONCLUSION

The study confirms the effectiveness of Al-driven tools like Vocab Al in improving standardized
test scores. Its potential to provide personalized learning experiences addresses educational
disparities, particularly in resource-limited settings. Future studies should explore long-term impacts
and expand to other testing formats to further substantiate these findings.in different educational
contexts and regions can further validate its role in bridging global learning gaps.
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