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Abstract- Ensuring equal access to
education for visually impaired learners
remains one of the most critical challenges
in digital learning environments. The rapid
evolution of artificial intelligence (Al),
speech recognition, and natural language
processing (NLP) has enabled the creation
of voice-based learning and examination
systems that promote inclusivity and
independence [1], [2]. This paper surveys
twelve significant studies published
between 2015 and 2024 that focus on
voice-enabled quizzes, e-learning
platforms, and assistive technologies for
visually impaired users. A comparative
analysis of their objectives, methodologies,
and outcomes reveals the steady shift from
rule-based speech systems to Al-driven
adaptive frameworks. Finally, a novel
model—QUIZ  TALK—is  proposed,
combining speech recognition, NLP, and
adaptive feedback mechanisms to provide
a holistic learning and assessment
experience.
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. INTRODUCTION

Accessibility in education is a foundational right,
yet visually impaired learners continue to face
barriers due to the predominance of visual and
text-based  interfaces.  Voice  interaction
technologies powered by artificial intelligence
(Al) have proven transformative, offering real-
time communication, testing, and feedback
through auditory channels [1], [3].

Voice-based systems rely on automatic speech
recognition (ASR) and text-to-speech (TTS)
technologies to enable seamless communication
between the learner and the system. Early efforts,
such as the Voice Based Interactive System for
Visually Impaired [1] and Voice-Based Online
Examination for Physically Challenged [2],
demonstrated the potential of voice-driven control
for basic educational interaction. Later works,
including Voice-Based Quiz System Using Speech
Recognition [3] and  Voice-Controlled
Educational Assistant [4], expanded this concept
by incorporating Python-based libraries and
natural language processing (NLP) for better user
interaction.
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More advanced research such as A Voice-Based
Intelligent E-Learning System [5] and Al-
Powered Voice Interactive Quiz Application [6]
introduced deep learning, multimodal feedback,
and adaptive algorithms. These systems show that
Al can effectively transform the learning
experience for visually impaired individuals. This
paper reviews and compares twelve such studies,
analyzing their methodologies, findings, and
implications.

II. METHODOLOGY AND FRAMEWORK

The methodologies implemented in these studies
vary from rule-based algorithms to Al-enhanced
adaptive models.

Early models relied on limited ASR functionality
using Microsoft and Java APIs [1], [10]. These
were gradually replaced by open-source Python
frameworks supporting greater flexibility and
real-time  interaction [3], [4]. Recent
developments introduced Al and NLP for
semantic understanding and real-time quiz
generation [5], [6].

Fig. 1 shows the generalized architecture derived
from these systems.
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Fig. 1. General Architecture of a Voice-Based
Quiz System

This architecture comprises five layers:
1. Input Layer: Captures speech commands
Or answers.

2. Recognition Layer: Converts voice to
text using ASR models.

3. NLP Layer: Interprets the meaning of
responses.

4. Evaluation Layer: Compares responses
with stored data.

5. Feedback Layer: Provides spoken output
or evaluation results.

The evolution of this architecture can be seen

in the transition from systems using rule-based

ASR [1], [2] to those integrating deep

learning [5], [6].

III. LITERATURE REVIEW

The reviewed works span over a decade of

evolution, showing clear shifts in both

methodology and impact. Based on their
technological progress, they are grouped into
three categories:

1. Early Voice-Based Systems (2013-
2017): Primarily utilized speech APIs and
rule-based command recognition with
limited intelligence [1], [2], [10].

2. Framework Development and
Accessibility Enhancement (2018
2021): Integrated NLP, usability testing,
and Python-based exam frameworks [3],
(71, [8].

3. Al-Driven Adaptive Systems (2022-
2024): Employed deep learning and
multimodal architectures for personalized
learning and assessment [5], [6], [9], [12].

These phases highlight a consistent trajectory

toward intelligent, ~ context-aware, and

adaptive education systems.

Each  study - was analyzed based on its

technological approach, methodology, and

overall contribution toward accessibility and
adaptability for visually impaired learners.

The summarized comparison is presented in

Table 1, which outlines the key technologies

used, core contributions, methodologies, and

limitations of each reviewed paper.
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IV. PROPOSED SYSTEM

The proposed architecture of QUIZ TALK draws
inspiration from the traditional flow-based
design of earlier systems, particularly the Joice-
Based Online Examination Framework for
Physically Challenged Learners [2]. While that
model primarily relied on static voice commands
for question navigation, QUIZ TALK enhances
this structure with Al-driven speech recognition,
natural language processing (NLP), and adaptive
feedback mechanisms to achieve a fully
intelligent and accessible learning system.

Fig. 2 illustrates the proposed QUIZ TALK
Flowchart Architecture, which extends the
conventional examination model into a more
dynamic, speech-centered quiz interaction
framework. The process begins with a speech
input engine, where the learner initiates the quiz
session using voice commands. The system
activates a timer and retrieves quiz items from a
question bank. Each question presents multiple
options (A-D), which the user responds to
verbally. If uncertain, the learner can skip the
question through voice control.

Responses are interpreted by the AI Recognition
Core, which converts speech to text and
semantically analyzes the content using NLP
algorithms. The Adaptive Quiz Engine
dynamically evaluates responses, adjusting the
difficulty level in real time. Processed data and
user performance metrics are securely stored in
the Data Storage Layer, which supports further
analytics and improvement. Finally, results are
announced audibly through the Feedback
Generator, ensuring a screen-free, inclusive, and
autonomous assessment process suitable for
visually impaired learners.

This enhanced architecture not only supports
traditional multiple-choice evaluations but also
integrates intelligent adaptability and context-
sensitive feedback. It thereby represents a
significant evolution from the original 2015
model [2] to a next-generation Al-driven voice-
based quiz framework.

Key Components :

The proposed QUIZ TALK framework integrates
five main modules to deliver an adaptive, voice-
based quiz experience for visually impaired
learners:
1. Speech Input Engine: Captures and
processes the learner’s voice commands
using Automatic Speech Recognition

(ASR) for commands like “Start Quiz” or
“Option A.”

2. Al Recognition Core: Converts speech to
text and interprets meaning using Natural
Language

3. Processing (NLP) for context-aware
understanding.

4. Adaptive Quiz Engine: Selects and
evaluates quiz questions dynamically,
adjusting difficulty based on learner
performance through machine learning
techniques.

5. Data Storage Layer: Stores questions,
responses, and performance data securely,
supporting analytics and scalability.

6. Feedback and Accessibility Interface:
Provides audio-based feedback and results
using Text-to-Speech (TTS), enabling a
fully screen-free experience.
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Fig. 2. Proposed QUIZ TALK
Flowchart Architecture

Fig.2.Proposed QUIZ TALK Flowchart
Architecture (Adapted and Enhanced from the
Voice-Based Online Examination Framework

[2])

V. PERFORMANCE SUMMARY ON
IMPLEMENTED SYSTEMS

A focused analysis was conducted on the research
works that developed and tested working
prototypes or implemented models of voice-based
and Al-enabled quiz systems. These studies
provide measurable outcomes in terms of
recognition accuracy,adaptability,and
accessibility improvements. The summarized
results are presented in Table 2
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Ref Approach Accuracy
[1] Voice 80%
command
interface for
visually
impaired
users

2] Voice-based | 82%
online
examination
framework

[3] Voice- 85%
controlled
quiz system
using Python
[5] Al-driven 92%
intelligent e-
learning
system

[6] 94%

Al-powered
multimodal
quiz

application
9] 90%

Voice-based
mail system
for visually
impaired

[12] 95%

NLP-driven
adaptive
quiz and
CBT model
Table 2. Performance Summary of Implemented
Systems

Observation :

As evident from Table 2, system accuracy has
shown a continuous upward trend—from early
rule-based designs ([1], [2]) achieving around 80—
85% accuracy to advanced Al-driven systems
([5], [6], [12]) surpassing 90%. The inclusion of
NLP and machine learning has significantly
improved speech interpretation, user interaction,
and adaptability. These findings emphasize the
need for hybrid, intelligent models like QUIZ
TALK, which aim to integrate accessibility,
semantic understanding, and adaptive evaluation
into a single inclusive framework.

VI. KEY FINDINGS

e Al-driven models consistently
outperform rule-based systems in
accuracy and adaptability [5], [6].

e NLP integration allows systems to
understand meaning, not just keywords
(31, [9]-

e Python-based frameworks dominate due
to their scalability and simplicity [4], [8].

e Multimodal (voice + gesture) systems
offer greater accessibility [6].

e Data limitations and poor offline support
remain major technical challenges [2],

[7].

VII. LIMITATION AND FUTURE SCOPE
Most current systems depend on cloud-based
APIs for recognition, limiting offline usability
[9], [10]. Background noise, accent variation,
and dataset scarcity also hinder performance.

Future enhancements should focus on:

e Lightweight offline recognition
frameworks.

e Accent-neutral and multilingual datasets.

o Adaptive Al for personalized feedback
[12].

o Integration with affordable hardware for
broader reach [7]

VIII. CONCLUSION

This survey reveals the remarkable evolution of
voice-based educational tools—from basic
command-driven prototypes to advanced Al-
integrated adaptive systems. The comparative
analysis identifies gaps in data, adaptivity, and
accessibility. The proposed QUIZ TALK
framework addresses these issues by combining
NLP, speech recognition, and adaptive feedback
to enhance inclusivity in learning environments
for visually impaired students. This survey reveals
the remarkable evolution of voice-based
educational tools—from basic command-driven
prototypes to advanced Al-integrated adaptive
systems—demonstrating how technology has
gradually transformed accessibility in education.
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Ref  Ppaer Title and  Technolog Core Contribution Methodology Limitations
Year y Used

[1] Voice Based Microsoft = Developed a speech- ~ Rule-based ASR for =~ Limited adaptability

Interactive System SAPI, based interface for basic voice and context
for Visually Impaired =~ NET visually impaired navigation awareness
(2016) users

[2] Voice-Based Online NET Introduced a voice- Voice commands for Lacks NLP; not
Examination for Framewor enabled exam system = question navigation adaptive or Al-
Physically k, Speech = for accessibility and answers integrated
Challenged (2015) API

[31] Python Enabled automated Speech-to-text Accuracy affected by
Voice-Based SpeechRec qu%z cgntrol through conversion with accent and noise
Quiz System Zan;non voice input fixed command
Using Speech mapping
Recognition
(2020)

[4]  Quiz Test Application Python,  Implemented a CRUD operations  No accessibility or
Using Python Studio  SQLite ~ simple local quiz and score Al integration
(2021) management computation

application

[5] Al, Deep Created an adaptive Deep learning for ~ High training cost,

A Voice- Learning, voice-based response analysis large dataset required
NLP learning system and adaptive

e feedback

Intelligent E- R

Learning

System

(2023)

[4] AI-Powered Voice Mediapipe Developed Al-driven Computationally
Interactive Quiz , AL multimodal learning - recognition and intensive, not mobile-
Application (2023) Speech system using interaction layers optimized

API gestures and speech

[71 A Voice-Based E- VoiceXM Designed a usability-  Rule-based voice Outdated tech; lacks
Examination L,JESS, testede-exammodel  input and user Al enhancement
Framework for Java validation
Visually Impaired
Students (2018)

[8] Voice-Controlled Python, Offered educational NLP-based speech  Narrow domain;
Educational Assistant  NLP support via voice recognitign and limited learning
(2021) commands query handling adaptability
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[9]1 Toice-Based Mail ~ Python,
System for Visually  gTTS,

Impaired (2022) SpeechRe
cognition
[10 Joice-Based E- Java, Early

| Learning System for Speech  support system for command
blind learners

Blind Students API
(2013)

[11  Online Examination Java,
1 Using Voice MD5

Recognition System  Encryptio Voice response

(2017) n

[12  Development ofan  NLP, Al, Introduced Al-driven NLP-driven
and  dynamic question

| NLP-Driven CBT  Python  adaptive
Guide for Visually
Impaired Students

(2024)

Created a fully voice- Speech I/O with
operated email system TTS feedback

Focused on
authentication

secure  Encrypted voice
and  data validation

feedback model

Internet dependency,
limited offline access

e-learning  Keyword-triggered ~No adaptive logic or

Al intelligence
processing

No NLP or feedback
mechanism

Prototype stage;
limited experimental

selection data

Table 1. Literature Review Summary
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