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Abstract

This study aims to examine the effectiveness of e-learning and
its impact on the education in industrial revolution 4.0 and
society 5.0. It used the survey method to explore the acceptance

of 125 accounting students and analyse the learning result
using structural equation modelling and Mann-Whitney
statistic test tools. The analysis on course delivery using two

https://www.atlantis-press.com/proceedings/psshers-19/125943554 Page 1 of 3


https://www.atlantis-press.com/
https://www.atlantis-press.com/proceedings/series/assehr
https://www.atlantis-press.com/proceedings/psshers-19/125943598
https://www.atlantis-press.com/proceedings/psshers-19/125943558
https://dx.doi.org/10.2991/assehr.k.200824.250
https://www.atlantis-press.com/using-dois
https://www.atlantis-press.com/about
https://www.atlantis-press.com/news
https://www.atlantis-press.com/products-and-services
https://www.atlantis-press.com/policies
https://www.atlantis-press.com/industry-affiliations
https://www.atlantis-press.com/contact
https://www.atlantis-press.com/proceedings
https://www.atlantis-press.com/journals
https://www.atlantis-press.com/books
https://www.atlantis-press.com/proceedings/psshers-19
https://www.atlantis-press.com/proceedings/psshers-19/preface
https://www.atlantis-press.com/proceedings/psshers-19/articles
https://www.atlantis-press.com/proceedings/psshers-19/authors
https://www.atlantis-press.com/proceedings/psshers-19/125943554%23sessions
https://www.atlantis-press.com/proceedings/psshers-19/people
https://www.atlantis-press.com/proceedings/psshers-19/publishing

Facing Revolution Industrial 4.0 and Society 5.0 E-Learning be as Eff..ive as Traditional Learning: Evidence From Indonesia | Atlantis Press 24/04/21 22.16

different methods did not show any significant differences in
results. The same evidence was also shown by the analysis on
students’ acceptance of the e-learning system. This study
supports the argument that an alternative teaching method
using advanced technology of e-learning system can be used to
improve Indonesian education in industrial revolution 4.0 and
society 5.0. E-learning can solve the education problem in
remote areas. This research combines Mann-Whitney test and
Structural Equation modelling on TAM framework to
strengthen the empirical evidence in an issue that have never
been explored by other researchers.
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ABSTRACT

This study aims to examine the effectiveness of e-learning and its impact on the education in industrial
revolution 4.0 and society 5.0. It used the survey method to explore the acceptance of 125 accounting students
and analyse the learning result using structural equation modelling and Mann-Whitney statistic test tools. The
analysis on course delivery using two different methods did not show any significant differences in results.
The same evidence was also shown by the analysis on students' acceptance of the e-learning system. This
study supports the argument that an alternative teaching method using advanced technology of e-learning
system can be used to improve Indonesian education in industrial revolution 4.0 and society 5.0. E-learning
can solve the education problem in remote areas. This research combines Mann-Whitney test and Structural
Equation modelling on TAM framework to strengthen the empirical evidence in an issue that have never been

explored by other researchers.

Keywords: E-learning, traditional learning, mann-whitney, SEM, TAM.

1. INTRODUCTION

Technological information  has  developed
dramatically and continuously in this decades. It has
changed many aspects in the daily life without
exception. Technological information can solve human
problems in all walks of life since it makes everything
accessible at anytime and anywhere at a convenient
time. This phenomenon certainly had an impact on
ways of learning and teaching too in the era of the
industrial revolution 4.0 and society 5.0 as marked by
digital dynamics, internet of things, artificial
intelligence,  biotechnology and  other  rapid
developments in the field of technology. It certainly
affects the developing countries and island countries
like Indonesia with the education system that is not
well-distributed and is still left behind as compared to
that of the neighbouring countries and even more to that
of developed countries. The low quality of Indonesian
human resources results from low education quality. A
study conducted by Trends International Mathematics
and Science Study (TIMSS) shows that Indonesian
students’ performance was in the lowest level among
that of the other countries [1]. The same result was also
shown by the PISA OECD reports [2].

The Indonesian government through The Ministry
of Research and Technology has issued regulation to
permit e-learning system as one of the learning methods
with certain criteria. Yet, this policy has not widely

been used in Indonesian education even though the
government has stipulated this regulation for years [3].
Many Indonesian academicians supported e-learning,
but many of whom still believed that traditional method
is better than e-learning system even though some
previous researches in the developed countries have
proved the effectiveness of e-learning such as [4], [5],
and [6]. Therefore, this study aims to prove the
effectiveness of e-learning as compared to the
traditional systems. Observation was done not only to
examine the effectiveness but also to explore the
students’ acceptance of e-learning system. It is expected
that the government can refer to this study the study can
be to improve the future learning methods and to
evaluate and develop education delivery methods,
especially for the developing country that needs to
enhance its education level in the revolution industry
4.0 and society 5.0.

2. LITERATURE REVIEW

There are many studies related to e-learning
methods. These studies proved that students with e-
learning method had an excellent understanding level of
the materials [7]. Likewise, similar result was also
demonstrated by [8] who explored medical students
studying with distance learning based on traditional
systems combined with e-learning methods. It was
revealed that students were interested in learning

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
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materials that were presented in the online form
because the platform made them easier to access the
materials at anytime and anywhere as illustrated by [9]
and [10]. However, despite the advantages, e-learning
or distance learning also have the weaknesses.
Therefore, many academicians still persist on using
traditional method that facilitate instructors and
students visually [7]. Based on observations of other
researchers on e-learning methods, it was found that the
presence of instructors was very important [11]. On this
basis, we found a research gap in the previous studies
revealing inconsistent results. In addition, those
researches were mostly conducted in developed
countries, and only a few of which were conducted in
developing countries. Meanwhile, most of Indonesians
live in rural areas with poor education method.

Technology Acceptance Model

Technology Acceptance Model (TAM) was
proposed by Davis in 1989. The purpose of TAM is to
provide a decisive explanation for computer acceptance
and to provide an explanation of user behavior, who are
mostly an end user of a computer technology and user
population. TAM not only predicts but also explains
things so researchers and practitioners can understand
why someone rejects or accepts a particular system
[12]. Another researcher of TAM, [13] also proved its’
reliability in examining the acceptance of information.

3. RESEARCH MODEL AND HYPOTHESIS
Research Model

The first statistic test was held to examine whether
evaluation scores taken from the two different group
were different or not.

Group A Group B

Test Result * Test Result

Fig. 1. Research Model 1
The second observation was conducted on group C,
Business Ethics courses students who had an e-learning
class in the semester observed.

Perceived

Ease of Use

(PEU) o

System
Behavioural Actual

I Intention Usage

Perceived /

Usefulness

(PTN

Fig. 2. Research Model 2
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Research Hypothesis
Based on the research objective and question, we
propose the following research hypothesis:

Research hypothesis for Model 1:
H1: Group A test result is the same with group B test
results.
Research Hypothesis for Model 2:
H1: PEU is intercorrelated with PU in e-learning.
H2: PU has a positive effect on Bl in e-learning.
H3: PEU has a positive effect on Bl in e-learning.
H4: PU has a positive effect on AU in e-learning.
H5: PEU has a positive effect on AU in e-learning.
H7: BI has a positive effect on AU in e-learning.

4. METHOD

The observation was conducted without prior notice
to the students who were being evaluated. The
observation was done on the Business Ethic classes,
which took place in year 2019. The first observed
students were professionals who were working while
studying. Due to differences in number of students in
the two observed classes, we used Mann-Whitney test
to seek for empirical evidence.

Yogyakarta is a famous student city in Indonesia.
Many students from many other islands in Indonesia
come to study to the city. Mercu Buana Yogyakarta is a
one of private universities in Yogyakarta, which have
many students from all over other cities and islands in
Indonesia. These numerous students represent the entire
population in Indonesia since they have various
demographic background. Hence, the study observed
three groups of students in this university. Two groups
were evaluated from the students' test results and
analysed with the Mann-Whitney statistical test.
Meanwhile, the third group was observed from their
acceptance of e-learning system.

The first two group were part time students with
professional background, who studied at Mercu Buana
University, Yogyakarta while working. After attending
a course for one semester, the students observed were
tested for their acceptance of the courses delivered
using a modified TAM framework due to the use of
mandatory  e-learning. The questionnaire  was
distributed to students then the data from the
questionnaire were tested using SEM Amos.

Class A contained 17 of students who were treated
with traditional face-to-face course delivery methods.
Meanwhile, class B had 34 students who were treated
by e-learning method. The third group was all student
that took Business Ethics course in one semester. The
test conducted after the business ethics course was
taught during the observation period. This research was
designed to determine learning outcomes with e-
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learning systems and the acceptance of students for the
e-learning system.

5. RESULT AND DISCUSSION
Data Analysis and Result
Asymp Value of Sig. (2-tailed) is 0.527 higher than
0.05. This shows that there is no difference in the
average value between classes A and B. Meanwhile, the
result of SEM analysis empirically proves that PEU has
a significant positive effect to BI.

Chi-square=240.424
Prob=.000
GFI=.807
AGFI=724
TLIO=.889
RMSEA=.123

Fig. 3. The Result of Structural Equation Model

Discussion

The observation to group A and B shows that the
Mann-Whitney statistic test for both groups empirically
are the same. This evidence is in line with the previous
research which states that the educational outcomes
provided by distance learning facilities are as good as
face to face method. The telemedicine course can
succeed as an on-site course in ATLS training [4]. It is
in line with the research conducted by the medical
faculty [14] which found that sending lectures to deal
with traumatic patients with e-learning was as effective
as the face-to-face method in the classroom.

There have been many studies to compare the e-
learning and traditional learning method and the results
demonstrates that e-learning system is an effective
method. The research on cartography students also
show the similar results that studies with e-learning and
traditional methods are the same [15]. On the other
hand, the SEM test on group C (Figure 1) strengthens
the result of the Mann-Whitney test. SEM output shows
the empiric evidence that PEU and PU have a
significantly positive effect to Bl while Bl has a
positive and significant effect on AU. Unfortunately,
this study cannot prove the positive effect of PU to BI.
The strength of this result demonstrates that PEU is the
main reason for the user to use the e-learning system.

6. CONCLUSION AND LIMITATION

This study provides empirical evidence that there is
no difference in academic results between e-learning
and traditional learning methods or face-to-face
classroom learning method. The delivered material is
more important than the way it was delivered.
Moreover, in this industrial revolution iera, young
people or millennials are familiar with technological

Advancesin Social Science, Education and Humanities Research, volume 464

advancement. Certainly, this research enriches the fact
that e-learning can be implemented by formal education
to improve the Indonesian education. Industrial
revolution 4.0 and society 5.0 are golden ways to
facilitate and improve education and to develop the
education for the entire population, especially for those
who live in the remote areas in Indonesia with limited
road access.

E-learning method is not only beneficial for people
in the rural areas, but also for those who have limited
time to study such as students who work while
studying. All type of student can enhance their ability
and make themselves to become more knowledgeable
and keep with the updates to enhance their level of
education despite their restricted condition. A
noteworthy point is that the system must provide the
students with ease of use to promote the intention to use
the system.

However, this research has some limitations. First,
this study disregards the characteristics of lecturers and
students as the objects of observation. Learning
methods, content and an in-depth delivery of the
material and case illustrations by senior and junior
lecturers may differ, which can influence the perception
and achievement of student’s learning process.
Students’ characteristics or types can also affect the
learning outcomes. Students of independent learner
type will be easier to understand the material presented
by lecturers both using traditional methods and e-
learning method. Therefore, further studies need to
consider the characteristics of lecturers and students as
the research samples. Secondly, future studies must add
other variables to strengthen empirical evidence.
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ABSTRACT

This study aims to examine the effectiveness of e-learning and its impact on the education in industrial
revolution 4.0 and society 5.0. It used the survey method to explore the acceptance of 125 accounting students
and analyse the learning result using structural equation modelling and Mann-Whitney statistic test tools. The
analysis on course delivery using two different metl§f@ls did not show any significant differences in results.
The same evidence was also shown by the analysis on students' acceptance of the e-leaming system. This
study supports the argument that an alternative teachingffethod using advanced technology of e-learning
system can be used to improve Indonesian education in industrial revolution 4.0 and society 5.0. E-learning
can solve the education problem in remote areas. This research combines Mann-Whitney test and Structural
Equation modelling on TAM framework to strengthen the empirical evidence in an issue that have never been

explored by other researchers.

Keywords: E-learning, traditional learning, mann-whitney, SEM, TAM.

1. INTRODUCTION

Technological information has  developed
dramatically and continuously in this decades. It has
changed many aspects in the daily life without
exception. Technological information can solve human
problems in all walks of life since it makes everything
accessible at anytime and anywhere at a convenient
time. This phenomenon certainly ha an impact on
ways of learning and teaching too in the era of the
industrial revolution 4.0 and society 5.0 as marked by
digital dynamics, internet of things, au'lmall
intelligence,  biotechnology  and  other  rapid
developments in the field of technology. It certainly
affects the developing countries and island countries
like Indonesia with the education system that is not
well-distributed and is still left behind as compared to
that of the neighbouring countries and even more to that
of developed countries. The low quality of Ind()nesi
human resources results from low education quality. A
study conducted by Trends International Mathematics
and Science Study (TIMSS) shows that Indonesian
students’ performance was in the lowest level among
that of the other countries [1]. The same result was also
shown by the PISA OECD reports [2].

The Indonesian government through The Ministry
of Research and Technology has issued regulation to
permit e-learning system as one of the learning methods
with certain criteria. Yet, this policy has not widely

been used in Indonesian education even though the
government has stipulated this regulation for years [3].
Many Indonesian academicians supported e-learning,
but many of whom still believed that traditional method
is better than e-learning system even though some
pl‘evioun‘eseeu‘ches in the developed countries have
proved the effectiveness of e-learning such as [4], ,
and [6]. Therefore, this study aims to prove the
effectiveness of e-learning as compared to the
traditional systems. Observation was done not only to
examine the effectiveness but also to explore the
students’ acceptance of e-learning system. It is expected
that the government can refer to this study the study can
be to improve the future learning methods and to
evaluate and develop education delivery methods,
especially for the developing country that needs to
enhance its education level in the revolution industry
4.0 and society 5.0.

2. LITERATURE REVIEW

There are many studies related to e-learning
methods. These studies proved that students with e-
learning method had an excellent understanding level of
the materials [7]. Likewise, similar result was also
demonstrated by [8] who explored medical students
studying with distance learning based on traditional
systems combined with e-learning methods. It was
revealed that students were interested in learning

E)pyrighl © 2020 The Authors. Published by Atlantis Press SARL.
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materials that were presented in the online form
because the platform made them easier to access the
materials at anytime and anywhere as illustrated by [9]
and [10]. However, despite the advantages, e-learning
or distance learning also have the weaknesses.
Therefore, many academicians still persist on using
traditional method that facilitate instructors and
students visually [7]. Based on observations of other
researchers on e-learning methods, it was found that the
presence of instructors was very important [11]. On this
basis, we found a research gap in the previous studies
revealing inconsistent results. In addition, those
researches were mostly conducted in developed
countries, and only a few of which were conducted in
developing countries. Meanwhile, most of Indonesians
live in rural areas with poor education method.

gechnulugy Acceptance Model

Technology Acceptance Model (TAM) was
proposed by Davis in 1989. The purpose of TAM is to
provide a decisive explanation for computer acceptance
and to provide an explanation of user behavior, who are
mostly an end user of a computer technology and user
population. TAM not only predicts but also explains
things so researchers and practitioners can understand
why someone rejects or accepts a particular system
[12]. Another researcher of TAM, [13] also proved its’
reliability in examining the acceptance of information.

3. RESEARCH MODEL AND HYPOTHESIS
Research Model

The first statistic test was held to examine whether
evaluation scores taken from the two different group
were different or not.

Group A Group B

Test Result * Test Result

Fig. 1. Research Model 1
The second observation was conducted on group C,
Business Ethics courses students who had an e-learning
class in the semester observed.

N

- ystem
Behavioural Actual
Intention Usage

Perceived %/
Usefulness
(PIY

Fig. 2. Research Model 2
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Research Hypothesis
Based on the research objective and question, we
propose the following research hypothesis:

Research hypothesis for Model 1:

Hl1: Group A test result is the same with group B test

results.
Research Hypothesis for Model 2:
Hl: EU is intercorrelated with PU in e-learning.
H2: PU has a positive effect on BI in e-learning.
H3: PEWWAas a positive effect on Bl in e-learning.
H4: PU%a positive effect on AU in e-learning.
H5: PEﬂias a positive effect on AU in e-learning.
H7: BI has a positive effect on AU in e-learning.

4. METHOD

The observation was conducted without prior notice
to the students who were being evaluated. The
observation was done on the Business Ethic classes,
which took place in year 2019. The first observed
students were professionals who were working while
studying. Due to differences in number of students in
the two observed classes, we used Mann-Whitney test
to seek for empirical evidence.

Yogyakarta is a famous student city in Indonesia.
Many students from many other islands in Indonesia
come to study to the city. Mercu Buana Yogyakarta is a
one of private universities in Yogyakarta, which have
many students from all over other cities and islands in
Indonesia. These numerous students represent the entire
population in Indonesia since they have various
demographic background. Hence, the study observed
three groups of students in this university. Two groups
were evaluated from the students' test results and
analysed with the Mann-Whitney statistical test.
Meanwhile, the third group was observed from their
acceptance of e-learning system.

The first two group were part time students with
professional background, who studied at Mercu Buana
University, Yogyakarta while working. After attending
a course for one semester, the students observed were
tested for their acceptance of the courses delivered
using a modified TAM framework due to the use of
mandatory  e-learning. The questionnaire  was
distributed to students then the data from the
questionnaire were tested using SEM Amos.

Class A contained 17 of students who were treated
with traditional face-to-face course delivery methods.
Meanwhile, class B had 34 students who were treated
by e-learning method. The third group was all student
that took Business Ethics course in one semester. The
test conducted after the business ethics course was
taught during the observation period. This research was
designed to determine learning outcomes with e-

—
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learning systems and the acceptance of students for the
e-learning system.

5. RESULT AND DISCUSSION
Data Analysis and Result
Asymp Value of Sig. (2-tailed) is 0.527 higher than
0.05. This shows that there is no difference in the
average value between classes A and B. Meanwhile, the
result of SEM analysis empirically proves that PEU has
a significant positive effect to BI.

- — BT |

o {Fii ) : I e
- o Chi-square=240.424

Proly=.000

: AGFI=724
@ LT} TLIC= 889
RMSEA=123

Fig. 3. The Result of Structural Equation Model

Discussion

The observation to group A and B shows that the
Mann-Whitney statistic test mmth groups empirically
are the same. This evidence is in line with the previous
research which states that the educational outcomes
provided by distance learning facilities are as good as
face to face method. The telemedicine course can
succeed as an on-site course in ATLS training [4]. It is
in line with the research conducted by the medical
faculty [14] which found theltding lectures to deal
with traumatic patients with e-learning was as effective

as the face-to-face method in the classroom.

There have been many studies to compare the e-
learning and traditional learning method and the results
demonstrates that e-learning system is an effective
method. The research on cartography students also
show the similar results that studies with e-learning and
traditional methods are the same [15]. On the other
hand, the SEM test on group C (Figure 1) strengthens
the result of the Mann-Whitney test. SEM apul shows
the empiric evidence that PEU and PU have a
significantly positive effect to BI while BI has a
positive and significant effect on AU. Unfortunately,
this study cannot prove the positive effect of PU to BI.
The strength of this result demonstrates that PEU is the
main reason for the user to use the e-learning system.

6. CONCLUSION AND LIMITATION

This study provides empirical enence that there is
no difference in academic results betweeln-leaming
and traditional learning methods or face-to-face
classroom learning method. The delivered material is
more important than the way it was delivered.
Moreover, in this industrial revolution iera, young
people or millennials are familiar with technological

advancement. Certainly, this research enriches the fact
that e-learning can be implemented by formal Gucelti()ﬂ
to improve the Indonesian education. Industrial
revolution 4.0 and society 5.0 are golden ways to
facilitate and improve education and to develop the
education for the entire population, especially for those
who live in the remote arcas in Indonesia with limited
road access.

E-learning method is not only beneficial for people
in the rural areas, but also for those who have limited
time to study such as students who work while
studying. All type of student can enhance their ability
and make themselves to become more knowledgeable
and keep with the updates to enhance their level of
education despite their restricted condition. A
noteworthy point is that the system must provide the
students with ease of use to promote the intention to use
the system.

However, this research has some limitations. First,
this study disregards the characteristics of lecturers and
students as the objects of observation. Learning
methods, content and an in-depth delivery of the
material and case illustrations by senior and junior
lecturers may differ, which can influence the perception
and achievement of student’s learning process.
Students’ characteristics or types can also affect the
learning outcomes. Students of independent learner
type will be easier to understand the material presented
by lecturers both using traditional methods and e-
learning method. Therefore, further studies need to
consider the characteristics of lecturers and students as
the research samples. Secondly, future studies must add
other variables to strengthen empirical evidence.
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