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ABSTRACT

For people who want to study a language in a flexible and
convenient way, online language learning has become a
vital resource. Nevertheless, a lot of current systems are
devoid of individualized learning experiences, real-time
feedback, and interactive features. The creation of a full-
stack online application that uses gamification, adaptive Al-
driven tools, and real-time assessment to improve language
learning is presented in this study. The platform makes
advantage of contemporary web technologies to deliver a
smooth user experience, such as React.js for the front end
and Node.js with Express.js for the back end. To provide
tailored learning recommendations, information from user
interactions, speech recognition models, and open-source
language datasets is used. An experimental study with
language learners evaluates the system’s effectiveness,
demonstrating improvements in engagement, retention,
and pronunciation accuracy. The results highlight the
potential of integrating Al with interactive web applications
to create more efficient and engaging language learning
experiences.

KEYWORDS: Nodejs with Express.js, Al-driven tools, web
applications, Open Educational Resources, NLP.

1. INTRODUCTION

Due to the increasing demand for flexible and accessible
education, learning online language is expanding rapidly.
However, many existing platforms lack interaction, real -time
engagement and lack of personal learning experiences. This
study presents the development of a complete-stack web
application that integrates interactive tools, adaptive
materials, and Al-powered assessment to improve the
language learning process. The proposed system aims to
provide an immersive and attractive platform thataddresses
the boundaries of traditional learning methods by offering
real-time communication, gamification and Al-operated
evaluation devices.

2. Literature Review

» Theories of Language Acquisition:

» Behaviorist Theory (Skinner) vs. Cognitive Theory
(Chomsky)

» Social Interactionist Theory (Vygotsky)

» Task-Based Learning (TBL)

» Previous Online Learning Platforms: Analyzing existing
language learning websites like

Duolingo, Memrise

Babbel, and Rosetta Stone.

» Advantages: Accessibility, flexibility, personalized
learning

» Challenges: User engagement,
gamification, content quality

effectiveness  of

» Technological Tools for Language Learning:

» Speech recognition, gamification, Al, adaptive learning
algorithms.

» Role of multimedia (audio, video, images) in improving
learning outcomes.

3. RELATED WORK

Popular platforms such as Duolingo and Rosetta Stone
appoint game fills and adaptive learning to increase
engagement. While these platforms use structured texts and
Al-operated exercises, they often do not provide real-time
communication features or personal feedback on user
performance basis. Several studies in Al-based education
suggest that machine learning models can improve learning
results by adjusting the difficulty and nature of material
distribution based on the progress of individual users. This
research creates an Al-operated evaluation tools, real-time
reaction mechanisms, and interactive learning components to
create existing functioning to create a more dynamic and
customized learning experience that is compatible with the
proficiency level and requirements of the learner.

4. Dataand Source of Data

To ensure comprehensive learning outcomes, data for this

study is gathered from multiple sources:

> Publicdatasets: Open-source language learning datasets
from Kaggle and Open Educational Resources (OER)
provide linguistic data such as vocabulary, grammar
rules, sentence structures, and pronunciation examples.
These datasets help train Al models for speech
recognition and grammar correction.

» User interaction data: Data is collected from prototype
testing, where user engagement metrics such as time
spent on exercises, accuracy in responses, and
progression levels are recorded. These metrics are used
to assess usability, learning efficiency, and areas
requiring improvement.

» Surveys and feedback: Responses from language
learners regarding theirlearning experiences, difficulties,
and platform usability are gathered. Feedback is
analyzed to refine the system’s interface, content
structure, and personalized features.

> Speech recognition datasets: ZAIl-powered accent
evaluation uses large-scale dataset that contains speech
samples recorded from native and non-indestion
speakers. These datasets help to refine the accent
accuracy assessment and speech analysis algorithm to
provide corrective response in real time.

5. RESEARCH METHODOLOGY
The study follows a structured methodology to design,
develop, and evaluate the language learning platform:
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» Development: The application is built using a full-stack

approach. The front-end is developed with React.js to
provide an interactive and responsive user interface. The
back-end is implemented with Node.js and Express.js to
manage authentication, data processing, and API
interactions. PostgreSQL is used for structured data
storage, while MongoDB manages unstructured content
such as chat logs and user interaction records. The
system also integrates third-party APIs for speech
recognition and natural language processing (NLP) to
enhance pronunciation assessment and language
comprehension features.

Experimental Study: A selected group of language
learners participate in a controlled study where their
learning progression, engagement level, and overall
experience with platforms are monitored in a prescribed
period. Users complete structured teaching activities,
accent practice and understanding tasks to evaluate the
impact of the system.

User Feedback Collection:@ Surveys, purpose testing,
and direct user interviews are conducted to measure the
effectiveness of interactive exercises, Al-conducted
assessment and gamification techniques. Participants
provide information about how much the stage supports
their language learning journey, and their reactions are
used to improve the future repetitions of the system.

Data Analysis: @ Collated data is processed using Al-
based analytics and statistical methods to evaluate major
performance indicators such as user retention, progress
rate and engagement levels. Data insites help determine
which characteristics are the most effective in increasing
language learning results and user motivation.

6.

RESULTS AND DISCUSSION

The evaluation of the platform demonstrates several key
findings that highlight its effectiveness and areas for
improvement:

>

>

A\

Gamification increases motivation: Features such as
progress tracking, achievement badges, competitive
challenges, and reward systems significantly enhance
user engagement and encourage consistent learning.

Al-driven speech analysis improves pronunciation:
The speech recognition tool successfully detects
pronunciation errors and provides real-time corrective
feedback. Participants using the pronunciation
assessment tool show measurable improvements in
spoken accuracy over time, demonstrating the
effectiveness of Al-powered feedback mechanisms.

Interactive exercises enhance retention: Personalized
quizzes, adaptive learning pathways, and multimedia
content—including video lessons, interactive dialogues,
and contextual exercises—contribute to higher retention
rates compared to traditional lesson-based approaches.
Users reported better comprehension and recall when
exposed to interactive and varied content formats.

Challenges remain: Some difficulties persist, including
refining the Al model to improve speech recognition
accuracy for non-indestion accents and provide more
relevant accurate learning feedback. Additionally, the
platform requires more adaptation features to meet
users with various proficiency levels, learning styles and
individual preferences. Future development will be
focused on refining these areas and integrating
additional Al-managed privatization facilities.

Comparison of User Satisfaction and Effectiveness Across Platforms
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Fig 1 User satisfaction and effectiveness of other platforms
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Comparison of Features Across Language Learning Platforms
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Fig 2 Comparison of features of other language learning platform

Email | Student Code

Password

) Remember Me Forgot Password?

or

B -

Don't have an account? Register Now

Fig 3:log-in page

IJTSRD | Special Issue on
Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects Page 835



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

il Dashboard Hove More
o s Learn With Effectively With Us! balns to Aimon
CawiT D% il dpeidy Casiimss ) EIWIINY,
M colenaar
o I ’-I E:::ﬂl: E;:.‘::.!JHHF Courane In Frogr- Ferum Crecumminn
== o 5 25
B Beatiea Popular Courses siccurse  CurFrent Activity Best Instructors e 1
B I o uIfuUE Design i Monthly Prograss # &= il Yeager
= fl= Cia, L Tl - sy i
ﬁ [ Bt T /_/\// i i —_—
il m Wab Dov. e i E Tiber bark P
& 5 ow
f i
ﬁﬂ’ﬁ’r B o s danen o -
: -
e s Top % School Farformance Cwerall Pass Contant Usage
Parcentage
W s k. W ERmnatae B Eaniend non B0 Do coel B AaEars o a0
o i
I I I I VAVASES
Fig 4 dash board

7. REFERENCES [4] Pappas, C., & Giannakos, M. N. (2016). "Personalized

[1] Bishop, C. M. (2006). Pattern Recognition and Machine Learning Strategies for Language Learning
Learning. Springer. Retrieved from Applications," Computers in Human Behavior, 64,131~
[https://link.springer.com/book/10.1007 /978-0-387- 139. Retrieved from
31073-2] [https://doi.org/10.1016/j.chb.2016.06.024]

[2] Goodfellow, L, Bengio, Y., & Courville, A. (2016). Deep [5] Wang, Y., & Hannafin, M. J. (2005). "Design-based
Learning. MIT Press. Retrieved from research and technology-enhanced learning
[https://www.deeplearningbook.org/] environments," Educational Technology Research and

[3] Krashen, S. (1982). Principles and Practice in Second ﬁze?{/);n;()rlfor /513;)(1;)607 /5]3_1;2032' 50:{:;;1](3 ved from
Language Acquisition. Pergamon Press. Retrieved from ps: OT8/ 20
[http://www.sdkrashen.com/content/books/principl [6] MozillaCommon Voice. (n.d.). Open Dataset for Speech

es_and_practice.pdf]

Recognition. Retrieved from
[https://commonvoice.mozilla.org/en/datasets]

IJTSRD | Special Issue on

Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects

Page 836



