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Abstract. The present study aims to explore the effectiveness of e-learning adoption among the
younger generation hailing from rural areas of Tamil Nadu. The study was primarily focused
to understand the key factors influencing the e-learning adoption behaviour and its
effectiveness. The researchers have adopted descriptive and empirical research design and used
survey method to collect opinion from youth belongs to rural areas of Thiruvallur and
Kanchipuram districts of Tamil Nadu. The researchers have adopted multi-dimensional scaling
approach in order to explore the various facets of importance and performance related to key
dimensions of effectiveness towards e-learning adoption.
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INTRODUCTION

E-learning has enhanced and improved the quality of education worldwide. In recent years
the rapid growth in digital technologies is also transforming our environment and educational
institutions. Sustainable education in E-learning is the way of teaching that combines the

sustainable principles and it also develop the rural younger by understanding the environmental
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issues and how to solve it. Further Sustainable education in E-learning is essential to educating
everyone from public to professionals. Sustainability can be used in the fields like e-learning.
(Saman Sattar Saleh & et al., 2022). The Eastern Mediterranean University (EMU) promoted
Corporate Social Responsibility (CSR) activities by providing free internet facilities for students
and academic staff. In recent years technologies have played a vital role in E-learning and
overcoming the various barriers to promoting E-learning throughout the society. The culture has
influenced every aspect of our society’s educational institution and adopting information
technology as a culture played an important role. Social empowerment accepts that E-learning
must be reflective to change and create a positive environment. (Ajay Singh & et al., 2022). In
today’s generation E-learning is important for business personnel because by adopting it offers a
wide range of skills and behaviour for employees and it is ease of use for employees to adopt it
anywhere and anytime. Further there is a need to develop a cooperation and partnership with world
and national organizations to promote latest technologies in E-learning and it leads to social
empowerment. The statistics proves that wearable technologies such as smart phone, tablets and
S0 on are the very usable tool for E-learning. In United Stated around 39.5 million adults of age
18 and above are wearables. (Ajay Singh & et al., 2023). The past study states that E-learning has
five distinct aspects they are 1) new tool that combines equipment, hardware and software 2)
facilitate interaction between instructors and learners 3) learning 4) decrease in distance helps to
overcome the geographical barriers and 5) collaborative business. In Korea, the central officials
training institute (COT]I) established the cyber education centre in 2009 to render a E-learning
classes for government employees and every year thousands of government employees will
participate in E-learning through cyber education centre. (Mann Hyung Hur & et.al., 2013).
Conclusion during this study a key question arises: 1) How can E-learning accelerate
sustainability? 2) What is E-learning role in Societal Development and Empowerment? 3) What is
successful E-learning based Societal Empowerment Initiatives? This study aims to Measure the
Effectiveness of Rural Younger Generation E-Learning Adoption: A Multi-Dimensional Scaling

Approach.
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REVIEW OF LITERATURE

Previous studies have been conducted to explore the e-learning to reduce the educational
gaps among rural youths. Zarina Denan et al. (2020) past research found that the technological
factors and learner characteristics that drive the effectiveness of e-learning, providing insight into
how to further enhance educational opportunities. Present developments in the field of ICT for
rural development are addressed by this empowerment perspective. In Niyanta Shetye’s research,
the effect of ICT on learning in rural Africa has been investigated (2022). Researcher exhibited
how fast organizations need to work together to promote sustainable growth through the use of
digital facilities. It also identified the potential of ICT in community and social learning, raising
the need to have appropriate digital solutions that are easily affordable and accessible. Wan-Tze
Vong et al. (2019) have discussed the transformative effect of ICT training program among rural
youth. This kind of program enables young people to be empowered and enhances their socio-
economic status, consequently contributing to the adoption of community-driven technologies.
C.S.H.N. Murthy (2008) had proposed the development of socially relevant e-learning programs
matching with the needs of rural communities. Furthermore, the researcher incited that the such
flexible and interactive courses would facilitate faster social transformation. In addition, Sabit
Rahim et al. (2014) explored the role of E-Community Learning Resource Centers (E-CLRCs) in
empowering rural youth through ICT literacy. It searched for means through which ICTs could
increase access to education and, by extension, improve socio-economic opportunities for
disadvantaged communities. Recent research projects yield more detailed information on how e-
learning is affecting the rural scenario. Balamani et al. (2024) investigated exactly how the smart
learning environments are creating pathways of empowerment for rural populations through
avenues of learning opportunities and self-directed learning. The author discussed how online and
offline resources could serve useful purposes in knowledge empowerment and community
development. Similarly, Garcia-Mieres (2023) explored the potentiality of e-learning to enhance
the intergenerational relationship for the purpose of preserving cultural heritage in rural areas. This
study underlined the advantages of e-learning in knowledge sharing and social enhancement. It is
essential to understand the problems arising during the implementation of e-learning in rural
contexts. Magda Pischetola et al. (2011) discussed the need to consider cultural needs, pedagogical

innovation, and social capital in advocating e-learning adoption among rural youth. This
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interconnectivity of technology, culture, and methods of teaching provides insights into the
challenges and opportunities of ICT projects that deal with rural education. Abdon Ramirez (2022)
continued discussing these challenges further as an effect of low internet connectivity on their e-
learning initiatives. It pointed out innovation in educational strategies and adult learning models
as the likely intervention to promote e-learning in rural communities. Matodzi 2007 explored
South Africa on how e-learning can help in making sure the rural youth is empowered by reducing
the digital divide to enhance education and reduce socio-economic challenges.

RESEARCH GAP

The existing research has explored the potential of e-learning in rural areas, but there is a
gap in understanding the long-term impact, and it focuses only on the immediate benefit of e-
learning among the rural area younger generation. The existing research studies clearly proves that
there is a required to attempt to make discuss various determinants such as the long-term impact
of e-learning on rural community development, the relationship between technology, education,
and society, e-learning programs for underprivileged rural groups, innovation and investments in
learning support, and the impact of connectivity issues in remote areas on the learning process.
These factors should be taken into consideration, and research needs to be explored how e-learning

can contribute to rural development and empowerment.
STATEMENT OF THE PROBLEM

The technological advancement has given new ways for education, especially in rural areas
where the opportunity for traditional education is not very much, with the potential to bridge the
knowledge gap and give everyone to information, e-learning provides an opportunity to empower
the younger generation living in rural areas. The use of e-learning in these communities relies on
various determinates such as availability of technology and social cultural factors. This study aims
to investigate the effectiveness of e-learning adoption contribution to the social empowerment and

sustainable development of rural younger generation.
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OBJECTIVES OF THE STUDY

The present study aims to explore the effectiveness of e-learning adoption among the rural
younger generation in India. It aims to understand the factors influencing e-learning adoption and
its impact on social development and empowerment by using a multi-dimensional scaling
approach. It also examines how e-learning can be an important factor in empowering rural youth

and promoting economic development in India.
NEED AND SIGNIFICANCE OF THE STUDY

The present study will help to measure the effectiveness and key factors influencing the e-
learning adoption among rural youth belongs to Thiruvallur and Kanchipuram districts of Tamil
Nadu. This study will pave the way for the understanding towards importance and performance
factors connected with measurement of effectiveness in the e-learning adoption behaviour of the

rural youth.
RESEARCH METHODOLOGY

The present study is descriptive and empirical in nature. The researchers have adopted
survey method to gather the responses from younger generation respondents hailing from
Thiruvallur and Kanchipuram districts of Tamil Nadu. The researchers have adopted survey
method and structured questionnaire was used to measure the effectiveness of e-learning adoption
behaviour among the respondents. The primary data collected using purposive or judgement non-
random sampling were subjected to pilot study testing using Cronbach’s Alpha reliability test and
the results indicates that the value of 0.872 proves the higher reliable and consistency in the data.
The data collected were subjected to data analysis using simple frequency distribution, descriptive
statistics, cluster analysis and muti-dimensional scaling approach. The socio-economic
characteristics of the rural youth participated in the survey shows that majority of the respondents
are male (62.0%), hailing from nuclear family (53.0%), pursuing Under-Graduates (56.5%) from

self-finance institutions (57.5%).
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RESULTS AND DISCUSSION

The study adopted a K-means cluster and to identify the e-learning usage classification
groups. The K-Means cluster result explored that the three groups were classified according to the
respondents among the rural area e-learning apps usage. The name of the cluster groups is firstly,
Highest rated E-learning Access Group, secondly most relevant E-learning content access group,

and third final group is perceived E-learning access group.

Table 1: E-Learners Cluster Classification

Cluster 1 92.000
Cluster 2 44.000
Cluster 3 64.000

Valid 200.000

Highest Rated E-Learning Access — Highest rated group consist of individuals that is rural youths
who have been provided the highest rating for the accessing of E-learning content. Rural youths
might face easy to access the relevant E-learning content. By understanding the needs and
preference of rural youths it will enhance the accessing of E-learning content.

Most relevant E-Learning content Access Group — Most relevant group of rural youth consider
e-learning content they access are more relevant to their needs and content in the e- learning apps
are aligned with their objective to achieve their goals.

Perceived E-learning Apps Usage Group — Perceived E-learning users are those who perceived
the E-learning applications. They are actively engaged with E-learning platforms among rural

youths.

Furthermore, the purpose of the study to explore the effectiveness of e-learning adoption
among the rural younger generation in India and using multi-dimensional scaling technique to find
the position of e-learning apps usage determinants and its position among rural areas e-learning

effectiveness cluster groups.
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Table 2: Cluster Groups of the Respondents based on the E-Learning Adoption

Effectiveness

Discriminant Structure
Function Matri Group Statistics
. atrix
Coefficients
Most Perceived .
Highest Relevant E- Tests of Equality of Group
Rated E- E- L . Means
. . . . . earning
Variables Function Function Learning Learning ADDS
Access Content U PP
sage
Group Access Grou
Group P
. | F-Value
1 2 1| 2 '\("Seg)” Mean (SD) | Mean (SD) L\grlr:léfja (df - Sig.
2,197
Accessing E-
- - - . 4,204 2.445 4.400
Lea_rnlr_lg 0.619 0.921 0.440 .860 (0.475) (0.749) (0.521) 0.345 187.247 | 0.000
Applications
Relevance of
; - - . 4.261 3.803 4.469
E-(I:_earnlng 0.091 0.216 | 0.084 .364 (0.442) (0.515) (0.474) 0.786 26.739 | 0.000
ontent
Perception of
E-Leamning | 0.405 | 0.064 | .339" | 0.223 (8'2‘7‘% (g'}ég) (g'ggi) 0.723 | 37.730 | 0.000
Apps . . .
Social Media
Integration
. 3.639 4.109 4.338
Lé):rrlnzi_ng 0.212 | 0.071 | .336" | 0.161 (0.607) (0.548) (0.441) 0.750 32.836 | 0.000
Apps Use
Challenges
Faced in E- . 3.009 3.673 4.288
Learning 0.638 | 0.313 | .505" | 0.344 (0.664) (0.541) (0.554) 0.536 85.270 | 0.000
Apps Use
Government
Support on - 3.104 3.673 4,313
E-Learning 0.426 | 0.290 | .474" | 0.358 (0.585) (0.721) (0.483) 0.552 79.835 | 0.000
Apps Use
Satisfaction
. 3.596 3.818 4.363
Towards E- | 0.008 | 0.153 | 0.299 | .322 0.703 41.591 | 0.000
Learning (0.555) (0.528) (0.458)

(Wilks' Lambda: Test of Function(s) = 1 through 2 Wilks' Lambda = 0.098; Chi-Square = 450.985; df = 14; Sig. = 0.000)
(Wilks' Lambda: Test of Function(s) = 2 Wilks' Lambda = 0.343; Chi-Square = 207.511; df = 6; Sig. = 0.000)
Function 1: Eigen Value = 2.508; Variance = 56.7%; Canonical Correlation = 0.846
Function 1: Eigen Value = 1.914; Variance = 43.3%; Canonical Correlation = 0.810
Test Results:

Box's M = 238.949; F. Approx. = 4.027; df=1,56; df=2, 62375.676; Sig.=0.000
Tests null hypothesis of equal population covariance matrices.
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Table 3: Classification Results

Predicted Group Membership
Most Perceived
Highest | Relevant E-
E-Learning Adoption Effectiveness Cluster Rated E- E- Learnina | Total
Groups Learning | Learning ADDS g
Access | Content UsF;pe
Group Access 9
Group
Group
Highest Rated E-Learning 92 0 0 92
Access Group
Most Relevant E-Learning
Count Content Access Group 0 42 2 44
Perceived E-Learning Apps 9 0 6 64
Original - Usage Group :
Highest Rated E-Learning 100.0 00 00 100.0
Access Group
Most Relevant E-Learning
0,
% Content Access Group 0.0 9.5 4.5 100.0
Perceived E-Learning Apps 31 00 96.9 1000
Usage Group
a. 98.0% of original grouped cases correctly classified.

Table indicates that three dominant groups have been formed are significantly
differentiated by E-Learning Adoption Effectiveness. The Discriminant Function 1 shows that
WilksLamba = 0.098; Chi-square = 450.985, df = 14, and Eigen Value is 2.508, Canonical
Correlation of 0.846 with P-Value of 0.000 proves that significant at 5% level of Significance. The
Discriminant Function 2 with WilksLamba value of 0.343, Chi-square value of 207.511, df = 6,
Eigen Value of 1.914 and Canonical Correlation value of 0.810 is statistically significant at 5%
level of significance. Further, Table 3 shows that 200 respondents are significantly grouped in
three clusters namely Highest Rated E-Learning Access Group, Most Relevant E-Learning
Content Access Group and Perceived E-Learning Apps Usage Group. The first cluster of Highest
Rated E-Learning Access Group formed has 92 respondents followed by cluster two of Most
Relevant E-Learning Content Access Group formed has 44 respondents and final Perceived E-

Learning Apps Usage Group has formed with 64 respondents.
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THE MULTI-DIMENSIONAL SCALING TECHNIQUE

The Multi-Dimensional Scaling Model is a statistical technique that is used to mapping the
variables based on the study. It’s renowned know as important performance analysis. The main
objective MDS in this study is to mapping and analyses the positions of variables that influence
E-learning adoption among rural youths in India.

E-Learning Adoption Effectiveness Cluster Groups: Highest Rated E-Learning Access
Group

The MDS results explores that the e-learning apps usage determinants and e-learning
adoption effectiveness cluster groups among highest rated e-learning access group satisfies in
terms of fit, Stress = .02901 RSQ = .99574

Figure 1: E-Learning Adoption Effectiveness Cluster Groups: Highest Rated E-Learning

Access Group

Derived Stimulus Configuration

Euclidean distance model
E-Learning Adoption Effectiveness Cluster Groups: Highest Rated E-Learning Access Group
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e High Importance and High Performance: In e-learning adoption effectiveness Accessing
e-learning applications and relevance of e-learning content are considered to be highly
positioned determinants. The above-mentioned were regarded as important, useful, and
powerful of the highest-rated e-learning access group.

¢ High Performance and Low Importance: In e-learning adoption effectiveness satisfaction
towards e- learning and challenges faced in the e- learning apps use are low important

determinants but the performance of these determinants are highly positioned.
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e High Importance and Low Performance: In e-learning adoption effectiveness Perception
of e- learning apps, social media integration on e- learning apps use are considered to be
high important determinants but the performance of the above determinants is low.

e Low Performance and Low Importance: In e-learning adoption effectiveness government

support on e- learning apps determinant have low importance and low performance.

The MDS result shows that 99.5% of relationship predicted between e-learning apps usage
determinants and E-learning adoption effectiveness cluster groups with respect to highest rated E-
learning access group in the rural area.

E-Learning Adoption Effectiveness Cluster Groups: Most relevant E-Learning content

Access Group

The MDS results explores that the e-learning apps usage determinants and e-learning
adoption effectiveness cluster groups among most relevant e-learning content access group
satisfies in terms of fit, Stress = .04395 RSQ = .99394

Figure 2: E-Learning Adoption Effectiveness Cluster Groups: Most relevant E-Learning

content Access Group

Derived Stimulus Configuration

Euclidean distance model
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¢ High Importance and High Performance: In e-learning adoption effectiveness relevance of e-
learning content are considered to be highly positioned determinants. The above-mentioned

were regarded as important, useful, and powerful of the highest-rated e-learning access group.
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e High Performance and Low Importance: In e-learning adoption effectiveness Accessing e-
learning applications, Perception of e- learning apps, social media integration on e- learning
apps are low important determinants but the performance of these determinants are highly
positioned.

e Low Performance and Low Importance: In e-learning adoption effectiveness government
support on e- learning apps, satisfaction towards e- learning and challenges faced in the e-

learning apps use determinant have low importance and low performance.

The MDS result shows that 99.4% of relationship predicted between e-learning apps usage
determinants and E-learning adoption effectiveness cluster groups with respect to most relevant

E-learning content access group in the rural area.

E-Learning Adoption Effectiveness Cluster Groups: Perceived E-learning Apps Usage

Group

The MDS results explores that the e-learning apps usage determinants and e-learning
adoption effectiveness cluster groups among perceived e-learning apps usage group satisfies in
terms of fit, Stress = .06073 RSQ = .98115

Figure 3: E-Learning Adoption Effectiveness Cluster Groups: Perceived E-learning Apps

Usage Group

Derived Stimulus Configuration
Euclidean distance model
E-Leaming Adoption Effectiveness Cluster Groups: Perceived E.Leaming Apps Usage Group
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e High Importance and High Performance: In e-learning adoption effectiveness relevance of e-
learning content are considered to be highly positioned determinants. The above-mentioned
were regarded as important, useful, and powerful of the highest-rated e-learning access group.

e High Performance and Low Importance: In e-learning adoption government support on e-
learning apps, social media integration on e- learning apps are low important determinants but
the performance of these determinants are highly positioned.

e High Importance and Low Performance: In e-learning adoption effectiveness Perception of e-
learning apps, Perception of e- learning apps are considered to be high important determinants
but the performance of the above determinants is low.

e Low Performance and Low Importance: In e-learning adoption effectiveness satisfaction
towards e- learning and challenges faced in the e- learning apps use determinant have low

importance and low performance.

The MDS result shows that 98.1% of relationship predicted between e-learning apps usage
determinants and E-learning adoption effectiveness cluster groups with respect to perceived E-

learning apps usage group in the rural area.
IMPLICATION AND CONCLUSION

The findings of the study prove that there is a higher satisfaction towards e-learning
adoption among younger generation hailing from select rural districts of Tamil Nadu. The adoption
of e-learning practices perception was significantly grouped in three cluster groups such as,
Highest rated e-learning access group, most relevant e-learning access group and perceived e-
learning apps group. The highest rated and most relevant learning group are showing positive
intent towards adoption of e-learning practices such as, accessing e-learning applications,
exploring relevance in e-learning content, higher perception towards e-learning applications,
positive intent towards social media integration and overcoming the challenges for the e-learning
adoption. The rural youth are expecting a continued delivery of high-quality content with regular
updates on the industrial requirements in the e-learning contents. The periodic evaluation on
continuous feedback are need to be done on the mode and quality delivery of e-learning contents.
The Government support are expected to facilitate the infrastructural facilities and internet

facilities need to be strengthen across every nook and corner of the state to ensure the more
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adoption among younger generation learners. To conclude, the performance of e-learning
applications and satisfaction towards e-learning applications were need to focused with blended
learning strategies and gamification learning methods to involve the learning in efficient and
effective learning pedagogies.

SCOPE FOR FUTURE RESEARCH AND LIMITATIONS

The present research was limited to only Thiruvallur and Kanchipuram districts of Tamil
Nadu and it can be extended to other rural districts of Tamil Nadu in the near future. The study
adopted non-probability sampling technique and limitations associated with the sampling
technique are also applicable for the present study. The study can be further can be conducted as

comparative study between rural and urban districts can be explored in the near future.
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