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Abstract—This study aims to: (1) develop disruptive learning innovations 
through the e-generator practice system; (2) testing the feasibility of disrup-
tive learning innovation through the e-generator practice system; and (3) test-
ing the effectiveness of disruptive learning innovations through the e-generator 
practice system to increase the level of student self-efficacy in the education 
era 4.0. This study uses the R&D method with the ADDIE model and ends with a 
quasi-experimental method. Validation with two teams of experts (online learning 
media experts and learning software experts). Data analysis with hypothesis test-
ing using SPSS 21.0. The results of this study include: (1) developing disruptive 
learning innovations through the e-generator practice system covering analysis, 
design, development, implementation, and evaluation; (2) the results of the prod-
uct feasibility test validation are 90.1% (user benefit aspect), 90.5% (application 
display aspect), 93.8% (aspect of information novelty), 97.6% (content aspect), 
90.6% (aspects of ease of use), 91.5% (aspects of competency achievement); and 
(3) disruptive learning innovation through the e-generator practice system has 
been proven to be effective in increasing the level of self-efficacy of students in 
the education era 4.0 as evidenced by the results of hypothesis analysis.

Keywords—disruptive media, self-efficacy, education 4.0, learning media, 
educational innovation background

1 Introduction

The disruptive era has given rise to innovations in the world of education. Espe-
cially vocational education that is oriented towards producing graduates to be ready to 
work in industry, this is unavoidable. The disruptive era marked by the emergence of 
various learning technologies makes traditional learning increasingly eroded. Various 
authorities have not optimally realized the impact of this in the world of education 
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[1], [2]. In the world of vocational education, this can positively impact if it can adapt 
well for learning effectiveness. The effectiveness of vocational learning is in line with 
various digital content as a product of digital technology. Digital learning as a digital 
technology product has changed the paradigm of the concept of learning so far [3], [4]. 
The concept of digital learning is defined as the integration of various digital technolo-
gies in all aspects of learning. An essential aspect of digital learning starts from the use 
of digital technology in the learning planning process. Learning planning is carried out 
by applying technology in various essential components of the learning plan starting 
from the standard of competency achievement to the assessment process. Furthermore, 
digital learning in the learning process is carried out by using digital technology in var-
ious learning activities. Finally, in the aspect of learning evaluation, it is carried out by 
using learning technology to assess the advantages and disadvantages of planning and 
implementing the learning carried out [5], [6].

Technology-based learning media is developing very rapidly in the era of disruptive 
learning [7]–[9]. The digital learning media used increases the effectiveness and effi-
ciency of achieving learning objectives. Especially in vocational education, learning 
media can increase the attractiveness and interactivity of the meaningfulness of student 
learning. Learning media in this era is the most prominent and often used learning 
website. Learning with the use of websites can support online learning with unlimited 
access. This makes it easier for students to access a variety of exciting material content. 
So that technological developments can be followed by vocational education students 
with the ease of using website-based learning media. Learning technology in the 4.0 
education era affects improving the quality of education graduates [10]–[12]. This is 
because students can follow various technological developments quickly. In addition, 
students can directly feel the use of developing technology so that the student experi-
ence will increase, accompanied by an increase in student competence and capability 
in learning. Vocational education students are prepared to enter the world of work with 
good creativity and adaptability. This is certainly influenced by the use of learning 
technology used. They are learning technology in the 4.0 education era as an actual 
response to the influence of the industrial era 4.0.

Student self-efficacy becomes a real and serious problem with the impact of digital 
technology in learning [13]–[15]. The readiness of students in digital learning is not all 
evenly distributed. This is due to differences in the maturity of students’ self-efficacy. 
Self-efficacy is significantly influenced by the availability of facilities and infrastruc-
ture that support the learning process. This is directly proportional to the increase in 
motivation accompanied by an increase in self-efficacy. So it can be said that the use of 
digital technology in learning to support the smooth learning process is significant for 
increasing self-efficacy. The development of online course learning media technology 
has become a concrete feature of the modern learning era [16]–[19]. In modern learn-
ing, various free and paid online courses have emerged with all the conveniences of 
learning methods. However, so far, various online courses on the internet have not fully 
adopted various learning theories. So that the effectiveness of learning has not been 
achieved optimally, so it can be said that the ease of learning online through an online 
course platform does not fully have a good effect to support learning. Various expo-
sures to the development of digital learning in the 4.0 education era and its impact must 
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be immediately found concrete solutions. In addition, the main problem so far that has 
become the focal point of increasing learning effectiveness is the problem of student 
self-efficacy. Therefore, this study aims to increase student self-efficacy by utilizing 
the latest technology in digital learning based on online courses by using websites for 
training with an e-generator practice learning system.

2 Methods

This research was conducted using a research design with the Research and Devel-
opment (R&D) method. The research design chosen was using the ADDIE model. In 
the final stage, a quasi-experimental test was conducted to measure effectiveness. This 
model consists of five stages in the development of a product. These five stages include 
analysis, design, development, implementation, and evaluation. This model was chosen 
because the research objectives are to produce products that can be developed in detail 
and comprehensively based on needs analysis. This model allows the development of 
online courses more simply and effectively. The stages carried out in the ADDIE model 
provide feedback and continuous product improvement. The ADDIE model carried out 
in this study is fully presented in Figure 1 below.

Fig. 1. Stages of research using the ADDIE model and ends with a quasi-experimental

Based on Figure 1 shown above, it can be seen that there are five stages of research. 
At the analysis stage, mapping activities of student needs and defining student learning 
problems are carried out in research. Furthermore, at the design stage, adjustments are 
made to research objectives, planning the instructional design of learning media, iden-
tifying equipment availability, and designing course topics. Web-based online course 
development activities are carried out at the development stage with validation by two 
experts, user-interface experts, and e-learning experts. At the implementation stage, 
trial activities were carried out on research subjects using quasi-experimental research. 
In the evaluation stage, evaluation activities of reports generated from previous research 
stages are carried out, which are used as the basis for product improvement and updat-
ing. Data collection in this study was carried out with expert validation instruments and 
test instruments for product trials. The data analysis consisted of quantitative descrip-
tive data analysis for expert validation results and parametric inferential analysis in the 
form of a t-test for product test data.
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3 Results and discussion

The results of research and development of the ADDIE model are related to product 
validity and product effectiveness. In this discussion, two significant research results 
are described: the validity of disruptive learning media integrated e-generator practice 
system products and the effectiveness of disruptive learning media products integrated 
e-generator practice systems for advanced self-efficacy learners’ level in the era of 
education 4.0.

3.1 Product validity of disruptive learning media integrated  
e-generator practice system

The product that has been developed is a mobile-based application. This application 
has several excellent features. The superior features are the material of self-efficacy 
theory, components of increasing self-efficacy, and strategies to increase efficacy for 
educators and students. Furthermore, the main page display of the e-generator practice 
system application is shown in Figure 2.

Fig. 2. Stages of research using the ADDIE model and ends with a quasi-experimental
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The validity of the media product developed in this case is a disruptive learning 
media integrated e-generator practice system consisting of six main aspects. The six 
aspects are user benefits, aspects of application display aspects of information novelty, 
aspects of content, ease of use, and aspects of competency achievement. More details 
are shown in the table below.

Table 1. Details of sub instrument development

No Item Score

1 Material delivery rate 92.5

2 Conformity with development goals 86

3 Developed product characteristics 86

4 The persuasiveness of the product to users 90

5 Problem solving impact level 96

Average 90.1

Based on Table 1, it can be seen that there are five test items on the aspect of user 
benefits. The items include the level of delivery of the material, suitability with devel-
opment objectives, characteristics of the product developed, the level of persuasiveness 
of the product to users, and problem-solving impact. The validity test results related 
to user benefits, such as Table 1, can be concluded that the learning media integrated 
e-generator practice system developed has valid results without revision with an aver-
age score of 90.1.

Table 2. Application display aspect

No Item Score

1 Display system user interface 92

2 Product system menu 96

3 System sub menu 86.5

4 Step display on system 84

5 System design concept selection 94

Average 90.5

Based on Table 2, there are five test items on the application display aspect. The 
test items include the user interface system display, product system menu, system sub-
menu, step display on the system, and system design concept selection. The validity 
test results related to application display aspects such as Figure 2 show that the learning 
media integrated e-generator practice system developed has valid results without revi-
sion with an average score of 90.5.
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Table 3. The aspect of information novelty

No Item Score

1 Relevant latest information 94

2 Understanding of users processing information 90.5

3 The level of ease of users to absorb information 90.5

4 Relevant to development goals 100

5 Information validity level 94

Average 93.8

Based on Table 3, there are five test items on the aspect of information novelty. 
These items include the latest relevant information, understanding of users process-
ing information from the system, the ease of users absorbing information, relevant to 
development objectives, and the level of validity of the information. The validity test 
results related to aspects of information novelty show that the learning media integrated 
e-generator practice system developed has valid results without revision with an aver-
age score of 93.8.

Table 4. Content aspect

No Item Score

1 Relevant to learning objectives 100

2 The system is easy to operate and use 98

3 The system helps the user in the learning process 98

4 The level of ease of the system as a means of communication 100

5 Power level User interest to further develop the system 92

Average 97.6

Based on Table 4, there are five test items on the content aspect. These items include 
relevant to learning objectives, and the system is easy to operate and use, the system 
helps users in the learning process, the level of ease of the system as a means of com-
munication, and the level of user interest in developing the system further. The validity 
test results related to content aspects show that the learning media integrated e-genera-
tor practice system developed has valid results without revision with an average score 
of 97.6.

Table 5. Aspects of ease of use

No Item Score

1 The attractiveness of the system view for users 94.5

2 The ability of the system to create user learning motivation 92

3 System ability to activate user knowledge 94

4 System capabilities can help the system understand the material 84.5

5 The level of ease of the system can be learned more by the user 88

Average 90.6

iJIM ‒ Vol. 16, No. 04, 2022 9



Paper—Disruptive Learning Media Integrated E-Generator Practice System to Advance Self-Efficacy…

Based on Table 5, there are five test items on the ease-of-use aspect. These items 
include the attractiveness of the system display for users, the ability of the system to 
create user learning motivation, the ability of the system to activate user knowledge, the 
ability of the system to help the system understand the material, and the level of ease of 
the system can be learned more by the user. The validity test results related to the ease-
of-use aspect can be concluded that the learning media integrated e-generator practice 
system developed has valid results without revision with an average score of 90.6.

Table 6. Aspects of competency achievement

No Item Score

1 The level of encouragement on the user to learn more about the system 88

2 The driving force of the system to influence the user is getting more motivated 86.5

3 Ease of application of the system at all levels 98

4 The level of ease of system repair when trouble occurs 92,5

5 System compatibility presents menus and icons 92.5

Rata-rata 91.5

Based on Table 6, there are five test items in the aspect of competency achievement. 
These items include the level of encouragement for users to learn more about the sys-
tem, the impetus for the system to influence users to be more motivated, the ease with 
which the system is applied at all levels, the level of ease with which the system is 
repaired when trouble occurs, and the suitability of the system in presenting menus and 
icons. The results of the validity test related to aspects of competency achievement can 
be concluded that the learning media integrated e-generator practice system developed 
has valid results without revision with an average score of 93.8. So that the overall 
innovation of learning media in the form of an online training system developed has a 
high validity score according to the concept of developing learning media.

3.2 Product effectiveness of disruptive learning media products integrated 
e-generator practice system to advanced self-efficacy learners level 
in an era of education 4.0

The effectiveness of the disruptive learning media product integrated e-generator 
practice system to advance self-efficacy learners level in the era of education 4.0, which 
was developed, was tested by comparing two experimental class and control classes. 
More details are presented in Table 7.
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Table 7. Test the hypothesis of the assessment data

Independent Samples Test

Levene’s Test t-test for Equality of Means

F Sig. Sig. 
(2-Tailed)

Mean  
Difference

Std. Error 
Difference

Result Equal variances 
assumed

3.82 0.05 0.02 6,774 2,902

Equal variances not 
assumed

0.03 6,774 2,9880

Based on Table 7, the results of hypothesis testing using the t-test concluded that 
there was a difference in self-efficacy between the group of students who used learning 
media in the form of disruptive learning media integrated e-generator practice system 
and the control group that did not use the developed media product. This is because the 
significance value is below 0.05. So it can be said that the developed media products 
are proven to be statistically effective. The discussion on the validity and effectiveness 
of the disruptive learning media integrated e-generator practice system in this study is 
divided into three sub-discussions: increasing learner self-efficacy in the education 4.0 
era and the effectiveness of the e-generator practice system in increasing self-efficacy, 
and the effect of using the system. e-generator practice in the era of disruptive learning.

3.3 Increasing student self-efficacy in the era of education 4.0

Self-efficacy is a determining component of student success in learning [20]. 
Increasing self-efficacy in the education 4.0 era must be a concern for all components 
of education. Especially in the field of vocational education, this is very important for 
the progress of a nation. High self-efficacy vocational education graduates can increase 
capabilities in the world of work. In the world of work, the industry has implemented 
a new policy to welcome industry 4.0. So that modern learners who can adapt have 
a high potential for success. Therefore, increasing student self-efficacy in the educa-
tion 4.0 era is very important to develop. The development of self-efficacy needs to 
pay attention to the needs and problems of students in learning [21]–[23]. Internal and 
external factors influence the needs and problems of students in learning. These two 
factors are generally influenced by the school environment and outside the school. 
Especially in the school environment, it is closely related to the quality of learning car-
ried out by teachers and students. An interactive and innovative learning approach can 
increase students’ self-efficacy in learning in the education 4.0 era. Various activities 
that involve the active role of students are needed to increase self-efficacy. This activity 
is in online training by prioritizing learning styles and advances in digital technology in 
the education 4.0 era. So that it can be said that by meeting students’ needs and solving 
problems, they will increase self-efficacy effectively. This is related to the use of digital 
technology in learning based on various online media content presented efficiently but 
has a good depth of material.

The development and use of digital technology in an online training website can 
increase student self-efficacy in the education 4.0 era. The developed practice learning 
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e-generator system has benefits for users. Good learning media must be easy to use 
but have good material as well. The use of media is necessary for achieving the learn-
ing objectives as determined when learning planning [24]. Some experts state that 
self-efficacy consists of two components, namely personal efficacy and general effi-
cacy. Personal efficacy is the belief that one has the ability. At the same time, efficacy is 
generally related to a person’s belief that environmental factors determine his success. 
So it can be concluded that efficacy in character education is a combination of personal 
and general efficacy. People who believe they can do something have the potential to 
change events in their environment, prefer to act, and are closer to success than those 
with low self-efficacy. [25], [26].

3.4 The effectiveness of the e-generator practice system in 
increasing self-efficacy

The effectiveness of using the e-generator system in increasing students’ self-effi-
cacy is proven through this research. The use of digital technology in learning makes 
it easier for students to access learning materials more freely [27]–[29]. The student 
experience will be better if the learning media used is by their expectations. Especially 
in vocational education, experiential and theoretical learning in the classroom is com-
bined with increasing self-efficacy. So that online learning media is very appropriate as 
an effective solution for preparing superior graduates. The practice e-generator system 
provides convenience services for students to increase their self-efficacy. This system 
allows for monitoring student learning outcomes at any time. This is very important 
for increasing student self-efficacy; continuous monitoring needs to be carried out 
[30]. Barriers faced by students can be controlled through this system. This system 
can provide input related to student problems and their solutions. More personalized 
learning allows for better self-efficacy improvement. It can be explained that students 
who understand more about learning orientation and collaboration between students in 
online learning will impact success in learning [31].

Someone who has high self-efficacy has higher expectations and sets higher goals 
for their learning outcomes. For example, an educator makes more effort when teach-
ing and persists in helping the learning process of their students. The effectiveness of 
using an e-generator system is closely related to that. Self-efficacy possessed by an 
educator can make educators prefer to act, have more desire to try new teaching ideas 
and strategies that can improve the learning process of their students, and persist in 
helping the learning process of their students [32]–[34]. Self Efficacy becomes an 
important study in learning because it is an important skill to increase achievement, in 
this case, students. It can also be said that self-efficacy is the primary motive for learn-
ing because, without belief in one’s ability, one will not try to improve oneself. Some 
experts claim that humans can regulate their behavior by changing cognitive responses 
and self-regulating how they will treat themselves. Indirectly, the use of the e-generator 
system can improve the social life of students. The social life in the surrounding envi-
ronment also dramatically influences how a person thinks and acts, especially in mat-
ters relating to self-efficacy [35], [36].

The disruptive era emphasizes the importance of continuing education that focuses 
on developing the quality of graduates [37], [38]. The development of the quality of 
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graduates in this era can be done by using website-based learning media. Website-based 
learning media can increase student independence and learning outcomes [39]. This 
increase can occur due to the ease of access to materials and the flexibility of stu-
dent learning. Various ways of student learning can be well accommodated through 
the e-generator practice system in the era of disruptive learning. Students’ success in 
completing online training courses is determined by two main factors, namely, online 
learning experience and internet connection [40]. So far, web-based online training has 
advantages over traditional methods. This is because students can improve their learning 
experience better than traditional learning methods. The success of the website-based 
online training developed has a high success because it has validity and effectiveness. 
It can be explained that the effects of the developed online training have technical 
quality, information quality, service quality, and student satisfaction by the principles 
of website-based online course development. [41], [42]. Therefore, it can be concluded 
that the difference in student self-efficacy between those who use the e-generator prac-
tice learning system and those that do not indicate the influence of learning media 
developed in the era of disruptive learning.

4 Conclusion

The learning media products developed have a high level of validity and effective-
ness. This is known from the results of expert validation of web-based learning media 
with an average score of 90.1% (user benefit aspect), 90.5% (application display aspect), 
93.8% (aspect of information novelty), 97.6% (content aspect), 90.6% (aspects of ease 
of use), 91.5% (aspects of competency achievement). In addition, the e-generator prac-
tice system developed is statistically proven to increase students’ self-efficacy. The 
development of the quality of instructors and collaboration between students is a seri-
ous concern for the further development of website-based learning media.
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