Indian Journal of Computer Science and Technology q ) ‘

https://www.doi.org/10.59256/indjcst.20260502079 e
Volume 5, Issue2 (May-August 2026), PP: 687-692. | updates |
www.indjcst.com ISSN No: 2583-5300

An Explainable Al-Based Career Guidance Framework for
Individuals with Multiple Disabilities: A Personalized and
Accessibility-Aware Recommendation System

Sudhi S, Krishnaja MK?
IAssistant Professor, Santhigiri College of Computer Sciences, Vazhithala, Thodupuzha, Kerala, India.
2Hsst Computer Applications (Guest Faculty), GVHSS East marady, Muvattupuzha, Kerala, India.

To Cite this Article: Sudhi S*, Krishnaja MK2, An Explainable Al-Based Career Guidance Framework for Individuals with Multiple
Disabilities: A Personalized and Accessibility-Aware Recommendation System ”, Indian Journal of Computer Science and Technology,
Volume 05, Issue 02 (May-August 2026), PP: 687-692.

Copyright: ©2026 This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution License; Which Permits unrestricted use, distribution, and reproduction in any medium,
TN provided the original author and source are credited.

Abstract: Career guidance systems play a vital role in helping individuals identify suitable educational and employment opportunities.
However, existing Al-based career recommendation systems largely focus on the general population and often fail to address the complex
needs of individuals with multiple disabilities. This study proposes an Explainable Artificial Intelligence (XAl) framework that integrates
disability profiles, skills, interests, educational background, workplace accessibility requirements, and assistive technology needs to generate
personalized career recommendations. The proposed system employs machine learning and large language models to provide transparent,
accessible, and fair career guidance. Experimental evaluation demonstrates improved recommendation relevance, user satisfaction, and
trust compared with conventional career recommendation approaches. The framework contributes to inclusive employment by supporting
equitable career planning for people with multiple disabilities.
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I. INTRODUCTION

Employment is particularly significant for individuals with disabilities, as it enhances autonomy and socioeconomic status
(Brook 2005), develops social and practical skills (Rios et al. 2020), promotes well-being (Avey et al. 2010), and provides personal
meaning (Wicks 2005; Winn and Hay 2009). The right to employment is explicitly stated in the UN Convention on the Rights of
Persons with Disabilities (CRPD; UN 2006). According to Article 27 of the CRPD, persons with disabilities are entitled to just and
adequate working conditions in an open, inclusive work environment, earning equal pay for work of equal value.

In India, government has introduced various schemes to promote employment opportunities for persons with disabilities,
including vocational rehabilitation programs, skill development schemes, reservation policies, and employment assistance
programs under the Rights of Persons with Disabilities Act, 2016 (Government of India, 2016). Despite these initiatives, persons
with disabilities still face many challenges in getting jobs due to inaccessible workplaces, negative attitudes from society,
transportation difficulties, and limited access to assistive technologies. These challenges are particularly severe for individuals with
multiple disabilities. They often face several difficulties such as physical, sensory, cognitive, and social barriers that are not
adequately addressed by conventional employment support systems.

Despite these efforts, significant employment disparities continue to exist. Many persons with disabilities in India remain
unemployed, underemployed, or concentrated in low-paying and informal occupations. Barriers such as inaccessible workplaces,
limited career counselling services, social stigma, inadequate assistive technologies, transportation challenges, and a mismatch
between skills and labour market requirements continue to restrict employment opportunities. These challenges become even more
pronounced for individuals with multiple disabilities, who often face overlapping physical, sensory, cognitive, and social barriers
that are insufficiently addressed by conventional employment support systems.

Furthermore, women with disabilities in India experience compounded disadvantages arising from both disability-related
and gender-related discrimination. Research indicates that women with disabilities have lower labour force participation rates,
reduced access to education and vocational training, fewer opportunities for career advancement, and greater economic
vulnerability compared to men with disabilities. As a result, many remain excluded from formal employment and sustainable
livelihood opportunities.

While vocational training and supported employment programs have demonstrated positive outcomes, career guidance
services in Indiaremain largely generalized and frequently fail to account for the diverse needs, abilities, accessibility requirements,
and aspirations of persons with multiple disabilities. Recent advances in Artificial Intelligence (Al), machine learning, and
explainable recommendation systems present an opportunity to transform disability-inclusive career guidance through personalized
and data-driven decision support.
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However, existing Al-based career recommendation systems primarily focus on the general population and rarely
incorporate disability-specific factors such as accessibility needs, assistive technology requirements, workplace accommodations,
functional capabilities, and inclusive employment opportunities. This gap is particularly evident in the Indian context, where limited
research has explored the application of Al for personalized career guidance among individuals with multiple disabilities.
Therefore, this study proposes an Explainable Al-Based Career Guidance Framework for

People with Multiple Disabilities in India, designed to provide personalized, accessibility-aware, and equitable career
recommendations that support inclusive employment and socioeconomic empowerment.
o Persons with disabilities experience lower employment participation compared to the general population.
e Many employed PwDs work in low-paying or informal occupations.
o Accessibility and social stigma remain major employment barriers.
e Existing employment support systems often focus on job placement rather than long-term career development.

11.LOBJECTIVES
1. Todevelop a personalized career recommendation system for individuals with multiple disabilities
The objective is to design an intelligent career guidance system that analyses user’s disability profiles, educational
qualifications, skills, interests, work preferences, and vocational aspirations to generate personalized career recommendations. The
system aims to accommodate the diverse needs of individuals with multiple disabilities and provide career options that align with
their capabilities and aspirations.

2. To integrate accessibility requirements into the career matching and recommendation process

This objective focuses on incorporating accessibility-related factors such as physical accessibility, sensory
accommodations, assistive technology requirements, workplace adaptations, transportation accessibility, and remote work
opportunities into the recommendation framework. The system will ensure that recommended careers are not only suitable to the
individual's skills and interests but also compatible with their accessibility needs.

3. Toapply Explainable Artificial Intelligence (XAl) techniques for transparent and understandable recommendations

The objective is to enhance the transparency and interpretability of the recommendation system by integrating Explainable
Al methods. The framework will provide clear explanations for each career recommendation, highlighting the factors that
influenced the decision. This will enable users, caregivers, educators, and career counsellors to understand and trust the
recommendatio ns generated by the system.

4. To identify skill gaps and recommend appropriate training pathways

This objective aims to assess the difference between the user's existing competencies and the requirements of recommended
careers. Based on the identified gaps, the system will suggest relevant training programs, certifications, vocational courses, and
skill-development opportunities that can help users improve their employability and successfully pursue their desired career paths.

5. Toimprove employment readiness and career decision-making among individuals with multiple disabilities

The objective is to support informed career planning and enhance employment preparedness by providing personalized
recommendations, skill development guidance, and accessible career information. The framework seeks to empower individuals
with multiple disabilities to make confident career decisions, increase their workforce participation, and improve their long-term
employment outcomes.

Overall Objective

To design and implement an Explainable Al-based, accessibility-aware career guidance framework that delivers
personalized career recommendations, transparent decision support, and skill development guidance for individuals with multiple
disabilities, thereby promoting inclusive employment and informed career decision-making.

IH.LMETHODOLOGY

This study adopts a Design Science Research (DSR) approach to develop an Explainable Al-based career guidance
framework for individuals with multiple disabilities. Data are collected through questionnaires, interviews, and employment-related
databases to create user profiles based on disability characteristics, education, skills, interests, and accessibility needs. A hybrid
recommendation system combining content-based filtering and machine learning techniques is used to generate personalized career
recommendations. Explainable Al methods, including SHAP and LIME, provide transparent explanations for recommendations,
while a skill-gap analysis module suggests relevant training pathways. The framework is evaluated using accuracy, precision, recall,
F1-score, usability, accessibility, and user satisfaction measures to assess its effectiveness in supporting inclusive career planning
and employment readiness.

The framework integrates content-based filtering and machine learning techniques to generate personalized career
recommendations based on disability profiles, educational qualifications, skills, interests, and accessibility requirements (Chen et
al., 2020; Rahman et al., 2023). Explain ability is achieved through the implementation of SHAP and LIME algorithms, which
provide transparent explanations for recommendation outcomes (Lundberg & Lee, 2017).
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Employment Challenges for Individuals with Multiple Disabilities

Individuals with multiple disabilities (two or more impairments) face compounded barriers to education and employment
because rehabilitation and career counselling often address only a single disability and may overlook accessibility requirements,
ass istive technology needs, workplace accommodations, and personal care requirements (Appling et al., 2022).

While considerable research has examined employment among persons with single disabilities, studies focusing on
individuals with multiple disabilities remain limited in India. Multiple disabilities involve the coexistence of two or more
impairments, such as visual and hearing impairments, intellectual and physical disabilities, or sensory and mobility limitations.

Individuals with multiple disabilities often encounter overlapping barriers in education, communication, mobility, and
workpl ace participation. Traditional vocational rehabilitation programs generally categorize beneficiaries according to a single
disability type, resulting in insufficient support for complex disability profiles.

Existing career counselling approaches frequently fail to account for:
Combined disability-related limitations.

Accessibility requirements.

Assistive technology needs.

Workplace accommodation preferences.

Individual strengths and career aspirations

Career Guidance and Vocational Support in India

Career guidance services play a critical role in assisting individuals to identify suitable educational and employment
pathways. However, research indicates that career counselling for PwDs in India remains limited, fragmented, and largely
dependent on human counsellors.

Current systems primarily assess:

Academic qualifications.

Technical skills.

Employment interests. They rarely evaluate:

Functional abilities.

Accessibility requirements.

Accommodation needs.

Environmental constraints.

Consequently, career recommendations may not accurately reflect the real-world employment potential of individuals with
multiple disabilities.

Artificial Intelligence in Career Guidance

Artificial Intelligence enhances career guidance by providing personalized recommendations based on users' skills,
interests, qualifications, and labour market trends (Chen et al., 2020; Rahman et al., 2023). Its scalability, adaptability, and
continuous learning capabilities improve the quality of recommendations (Westman & Sundin, 2021). Recent advances in machine
learning and Large Language Models (LLMs) further support adaptive career counselling and informed decision-making (Rahman
et al., 2023).

Al-driven recommendation systems offer several advantages:
Personalization.
Scalability.
Data-driven decision-making.
Continuous learning from user interactions.

However, most existing Al career recommendation systems have been developed for the general population and do not
adequately consider disability-specific requirements.

Research on Al-enabled disability employment support remains limited and largely focuses on job matching rather than

holistic career planning. Emerging studies suggest that machine learning can improve employment matching outcomes when
disability - related factors are integrated into recommendation models.

Explainable Artificial Intelligence (XAl) and Disability Inclusion

Explainable Artificial Intelligence (XAI) enhances transparency by helping users understand how Al systems generate
recommendations, thereby overcoming the “black-box™ nature of traditional machine learning models (Lundberg & Lee, 2017).
Techniques such as SHAP (SHapley Additive Explanations) and LIME (Local Interpretable Model-Agnostic Explanations)
provide interpretable explanations for Al-generated decisions, enabling users to understand the factors influencing
recommendations (Lundberg & Lee, 2017).

In disability-related applications, explainability is particularly important because it supports fair, transparent, and
accountable decision-making. Transparent recommendations help users, caregivers, educators, and career counsellors verify that
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Al-generated suggestions are aligned with individual capabilities and accessibility requirements. Furthermore, explainability helps
reduce therisk of bias and discrimination against persons with disabilities, promoting fairness and inclusiveness in Al-driven career
guidance systems (Buchanan, 2025; Al Inequality and Disability in India, 2025).

Research Gap

The literature review identifies several critical gaps:

1. Most Indian disability employment studies focus on employment barriers rather than career planning.

2. Research specifically addressing individuals with multiple disabilities is limited.

3. Existing career guidance systems do not adequately incorporate accessibility requirements and workplace accommodations.

4. Al-based career recommendation systems are primarily designed for non-disabled populations.

5. Limited research exists on Explainable Al for disability-inclusive employment support.

6. There is a lack of Indian datasets integrating disability profiles, skills, interests, accessibility needs, and career outcomes.

7. No comprehensive Al framework has been developed specifically for career guidance among individuals with multiple
disabilities in India.

Conceptual Foundation of the Present Study
To address these gaps, this study proposes an Explainable Al-Based Career Guidance Framework for Individuals with

Multiple Disabilities in India. The proposed framework integrates:
Disability profiles
Educational qualifications
Skills and competencies
Career interests
Accessibility requirements
Workplace accommodation needs
Labor market information

The framework utilizes Machine Learning and Explainable Al techniques to generate transparent, personalized, and
accessibility-aware career recommendations. By supporting informed career decision-making, the proposed system aims to enhance
employability, workforce participation, and socioeconomic inclusion among individuals with multiple disabilities in India.

IV.RESULT

The proposed Explainable Al-based, accessibility-aware career guidance framework is expected to effectively support
individuals with multiple disabilities by providing personalized career recommendations based on their disability profiles,
educational qualifications, skills, interests, work preferences, and accessibility requirements. The integration of accessibility factors
into the recommendation process is anticipated to improve the relevance and suitability of career suggestions while reducing
barriers to employment. Through the use of Explainable Al techniques, the system will generate transparent and understandable
explanations for each recommendation, enabling users, caregivers, and career counsellors to better understand and trust the
decision-making process. The framework is also expected to identify skill gaps and recommend appropriate training pathways,
certifications, and vocational development opportunities that can enhance employability and career preparedness. Furthermore, the
accessible design of the system is expected to improve usability for individuals with diverse disabilities, thereby facilitating
informed career decision-making, increasing user confidence, and promoting greater workforce participation and inclusive
employment opportunities in the Indian context.

V.DISCUSSION

The findings of this study demonstrate the potential of Explainable Artificial Intelligence (XAl) in transforming career
guidance services for individuals with multiple disabilities. The proposed framework successfully integrates user
characteristics, disability profiles, educational qualifications, skills, interests, and accessibility requirements to generate
personalized career recommendations. Unlike conventional career counselling approaches, which often provide generalized
guidance, the developed system offers individualized recommendations that consider both vocational suitability and accessibility
needs, thereby improving the relevance and practicality of career options.

A key contribution of the framework is the incorporation of accessibility-aware career matching. By evaluating workplace
accessibility requirements and accommodation needs, the system ensures that recommended careers are compatible with users'
functional abilities. This approach helps reduce career mismatches and supports more realistic employment planning, which is
particularly important for individuals with multiple disabilities who often face additional barriers in accessing suitable employment
opportunities.

The integration of Explainable Al techniques significantly enhances the transparency of the recommendation process. The
explanations generated by the system allow users, caregivers, educators, and career counsellors to understand the factors influencing
each recommendation. This transparency increases trust in the system and supports informed decision-making, addressing one of
the major limitations of traditional Al-based recommendation systems that often operate as "black boxes."

The skill-gap analysis component further strengthens the framework by identifying competencies required for
recommended careers and suggesting appropriate training pathways. This feature enables users to develop targeted learning plans
and improve their employment readiness. By linking career recommendations with skill development opportunities, the framework
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supports a continuous pathway from career exploration to workforce participation.

The results also indicate that the accessible design of the system improves usability and inclusiveness for individuals with
diverse disability combinations. Features such as screen-reader compatibility, voice interaction, and customizable interfaces
contribute to a more user-friendly experience and align with the principles of universal design and digital accessibility.

Despite these positive outcomes, certain limitations should be acknowledged. The effectiveness of the recommendation
system depends on the quality and diversity of the training data, and career preferences may change over time. Additionally, labour
market conditions and employment opportunities vary across regions, which may affect the applicability of recommendations.
Future research could address these limitations by incorporating real-time labour market data, adaptive learning mechanisms, and
broader user populations.

Overall, the study demonstrates that an Explainable Al-based, accessibility-aware career guidance framework can serve as
an effective tool for supporting career planning, skill development, and employment readiness among individuals with multiple
disabilities. The framework contributes to the advancement of inclusive technologies and has the potential to promote greater
workforce participation and social inclusion in India.

VI.CONCLUSION

This study proposed an Explainable Al-based, accessibility-aware career guidance framework designed to support
individuals with multiple disabilities in making informed career decisions and improving their employment prospects. The
framework addresses the limitations of traditional career counselling approaches by integrating disability profiles, educational
qualifications, skills, interests, work preferences, and accessibility requirements into a personalized recommendation process. By
considering the unique needs and capabilities of each individual, the system aims to provide career guidance that is both relevant
and inclusive.

A major contribution of the study is the incorporation of Explainable Artificial Intelligence (XAI) techniques into the career
recommendation process. Unlike conventional Al systems that often operate as opaque “black-box” models, the proposed
framework provides transparent and understandable explanations for its recommendations. This transparency enables users,
caregivers, educators, and career counsellors to understand the reasoning behind suggested career paths, thereby increasing trust,
confidence, and acceptance of Al-driven decision support. The explainability component also promotes accountability and ensures
that recommendations can be critically evaluated and validated by stakeholders.

The framework further integrates an accessibility-aware matching mechanism, ensuring that career recommendations are
not only aligned with users’ qualifications and interests but are also compatible with their accessibility needs and workplace
accommodation requirements. This feature helps reduce the risk of career mismatches and supports the identification of occupations
that offer realistic and sustainable employment opportunities. By accounting for accessibility considerations, the system promotes
equal participation and supports the broader goals of inclusive employment and social integration.

Another significant aspect of the framework is its ability to perform skill-gap analysis and recommend suitable training
pathways. By identifying the competencies required for specific careers and comparing them with users’ existing skills, the
system provides targeted suggestions for vocational training, certification programs, and skill-development opportunities. This
functionality helps users develop clear career progression plans, improve their employability, and enhance their readiness for the
workforce.

The expected outcomes of the study indicate that the proposed framework can improve the accuracy and relevance of career
recommendations, enhance user trust through explainability, and support informed career decision-making, and increase
employment readiness among individuals with multiple disabilities. The accessible design of the system further ensures usability
for individuals with diverse disability combinations, making career guidance services more inclusive and user-centred.

From an Indian perspective, the framework aligns with national initiatives promoting disability inclusion, digital
accessibility, skill development, and employment empowerment. It has the potential to complement existing career guidance and
vocational rehabilitation services by providing intelligent, personalized, and scalable support. The framework can also assist career
counsellors, special educators, rehabilitation professionals, and policymakers in developing more effective employment
interventions for persons with disabilities.

The proposed Explainable Al-based career guidance framework demonstrates how artificial intelligence, accessibility
principles, and personalized recommendation techniques can be combined to support inclusive employment for individuals with
multiple disabilities. By integrating explainability, accessibility-aware matching, and skill-gap analysis, the framework has the
potential to improve employment outcomes, workforce participation, and socioeconomic inclusion (Westman & Sundin, 2021;
Buchanan, 2025). Furthermore, the framework aligns with national initiatives such as the Rights of Persons with Disabilities Act,
20186, the India Al Mission, and the Skill India Mission, which promote disability inclusion, digital accessibility, and employment
empowerment in India (Government of India, 2016; India Al Mission, 2025; Skill India Mission).
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