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Abstract

This research aimed to analyse the impact of understanding e-learning
pedagogical design and digital technology on the implementation of online
learning systems. A descriptive correlational method was adopted with a cross-
sectional design. Data on independent and dependent variables were collected
simultaneously using a questionnaire consisting of 22 items. The research was
conducted at VVocational High School in West Java Province, Indonesia, with 210
respondents of different education levels. The number of items for pedagogical
design (X1), digital technology (X2), and online learning system implementation
(YY) was 7, 7, and 8, respectively. Data analysis was conducted using descriptive
statistical calculations and impact analysis through simple and multiple linear
regression. The results showed that the average understanding of e-learning
pedagogical design was 2.97, categorized as "high". Furthermore, the
understanding level of digital technology and the ability to implement online
learning was 3.30 and 3.03, both categorized as "high". The magnitude of the
impact was based on the coefficient of determination (R-square). Understanding
e-learning pedagogical design and digital technology had a positive impact of
57.8% and 38.6%, respectively, on the ability to implement online learning
systems. These two variables had a combined positive impact of 59.0%. The
dominant factors influencing online learning implementation were the
understanding of e-learning pedagogy and digital technology by teachers as
learning facilitators. In conclusion, teachers in VVocational High School should be
provided with training in e-learning pedagogy and digital technology to

successfully implement online learning.
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1. Introduction

Vocational high school (known as sekolah menengah kejuruan; VHS) is an
institution that prepares graduates to have the ability to immediately work in the
business and industrial sectors [1-4]. Concerning technological developments and
changing needs in the workforce, VHS teachers must possess mastery of
technology. Teachers should be able to use knowledge, teaching materials, learning
processes, and technology.

The UNESCO Framework emphasized the need for teachers to students
collaborate, solve problems, and be creative through the use of information and
communication technology (ICT). Students need to be taught how to use ICT to
generate new knowledge. Furthermore, teachers must have good technology
knowledge and skills to effectively and efficiently integrate technology into
learning [5, 6].

The essential requirement for a teacher's pedagogical competence is the ability
to design learning to effectively achieve objectives. The quality is determined by
the teacher's ability to prepare learning components based on theory. Within e-
learning systems, there are three fundamental components, namely the Learning
Management System (LMS), e-content, and e-services [7, 8]. These components
are carried out by three different actors and interaction with students is closely
related to the used technology and pedagogy. Therefore, the development and use
of e-learning systems should be comprehensive [9]. Pedagogy is concerned with
educational activities and practices, or activities of educating children. This concept
is a teaching skill and an ability to manage learning that teachers must possess.
Some researchers reported four learning models, namely learning by being shown,
told, constructing meaning, and joining a knowledge-generating community.

In contemporary times, the learning process is already familiar with the
assistance of ICT and the is often implemented online [10-14]. ICT-assisted
learning challenges individuals to be more creative and innovative. The use of
ICT in learning refers to various technological devices and applications to
facilitate the teaching-learning process. The competency standards for ICT-based
learning are listed in the ICT Competency Framework for Teachers (ICT-CFT)
by UNESCO. This framework contained the competencies needed for teachers to
integrate ICT into the learning process and professional practice.

Furthermore, digital education standards for teachers can also refer to the
Australian Qualification Framework (AQF) found in the TAE80316 Graduate
Certificate. The AQF, more specifically Digital Education qualification serves as
the basis for developing the instruments considering the AQF was often referred
to by Indonesia’s National Qualification Standard. The ICT competencies of
teachers are grouped into six aspects, namely understanding ICT in education,
curriculum and assessment, pedagogy, ICT, organization and administration, as
well as professional teacher learning. Teacher ICT competencies based on the
UNESCO ICT-CFT framework consisted of three levels of proficiency namely
technology literacy, knowledge deepening, and creation.

Online learning components consist of: (i) models; (ii) instructional strategies;
and (iii) media. On the other hand, internet-based learning is the most popular
manifestation of e-learning, providing various advantages. such as enriching
materials, enlivening the process, improving effectiveness, and supporting students
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to learn independently. Previous research showed that teachers play the role of
facilitators in online learning.

2.Method

The research used the descriptive correlational method, aimed at explaining the
relationship (impact) between two independent and one dependent variables. A
cross-sectional research design was adopted, showing that data on independent and
dependent variables were collected simultaneously. The research was conducted at
VHS in West Java, Indonesia with 210 respondents of different educational levels.
The questionnaire used consisted of 24 items, with the variable containing 8
question items each. A four-point Likert was used after being tested for validity and
reliability. Validity testing was conducted to determine the degree of accuracy of
the instrument. This type of test uses correlation analysis, and an item with a
correlation coefficient greater than 0.4 is considered valid [15]. Reliability testing
was carried out using Cronbach's Alpha formula and the result was 0.98,
categorized as very high. Data analysis was carried out in 2 stages, namely
descriptive statistical and impact calculations through regression and correlation
analysis which are referred to. After obtaining the average score, the value was
compared with the standards listed in Table 1.

Table 1. Criteria for interpreting research data.

Value Range Criteria
3.51-4.00 Very understanding/very capable
251 -3.50  Understand/capable
1.51-2.50 Enough understanding/enough capable
1.00-1.50 Not understanding/not capable

The impact calculation of Understanding e-learning Pedagogical Design (X1)
and Digital Technology (X2) on the Implementation of Online Learning Systems
(YY) for VHS teachers was conducted using multiple linear regression analysis. The
calculations were carried out using SPSS software. Detailed information for the
analysis using SPSS is explained elsewhere [16, 17].

3.Results and Discussion

3.1. The level of understanding digital technology (X2) and online
learning implementation (X1)

If seen separately, both understanding digital technology and learning
implementation show comparatively similar results as most of the respondents were
categorized in understanding and capable. The ability to design learning is a
demand for pedagogical competence that is very important. Well-designed learning
will effectively achieve the predetermined objectives. The quality is determined by
the teacher's ability to prepare learning components based on specific theories.
Online learning could be interpreted as a learning program where all materials are
delivered online.

The average understanding of e-learning pedagogical design among VHS
teachers in West Java was 2.97, categorized as high as seen in Fig. 1. The majority
of VHS teachers in West Java have a positive understanding of e-learning
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pedagogical design. The high understanding level regarding pedagogical design
was expected to positively meet the demands of teacher competence in online
learning. Furthermore, the skills needed by teachers are: (i) understanding the
characteristics and needs of learners; (ii) adopting various models considering the
needs and expectations of learner characteristics; (iii) understanding learning
technology as a medium for delivering materials; and (iv) developing instructional
materials and possessing the ability to effectively facilitate learning.

B Understanding level of digital technology

mlevel of online learning implementation capability

54,3
24,8 733
Understanding/Capable Quite Not
Unders tandmg Capable Understanding/Capable  Understanding/capable

Fig. 1. The level of understanding digital technology and online learning
implementation capability of VHS teachers in West Java, Indonesia.

The majority of VHS teachers in West Java have a positive understanding level
of digital technology as shown by the average score of 3.30. This result showed
that teachers' understanding of technology is good [18]. The research found that
VHS teachers already have digital knowledge, attitudes, and competencies, as well
as a foundation for digitizing teaching materials, media, and evaluations. The
highest variable was professional engagement and digital resources. The lowest
score was empowering students and facilitating students' digital competence, with
a percentage of 75%.

3.2. Implementation of online learning system (Y)

The use of ICT for education is expected to enhance the efficiency and
effectiveness of learning. The concept of utilizing ICT in learning is known as e-
learning (online learning). This concept facilitates the delivery of teaching
materials using the internet, intranet, or other computer network media to deliver
content that could enhance knowledge and skills. This type of learning transforms
conventional education into digital form, both in content and systems. Therefore,
teachers are expected to have the ability to implement online learning. The ability
of VHS teachers in West Java to implement online learning systems was in the high
category, as shown by the average score of 3.03 (as shown in Fig. 2).

Figure 2 shows that the ability of VHS teachers in West Java to conduct online
learning is in the "high" category, with 23.3% classified as "very capable” and
54.3% as "capable". The majority of VHS teachers in West Java were ready to
implement online learning. This result was consistent with the result report of [19].
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Fig. 2. Level of online learning implementation capability
for vocational school teachers in West Java, Indonesia.

3.3.Impact of understanding e-learning pedagogical design (X1) and
understanding digital technology (X2) on online learning system
implementation ()

The impact of understanding e-learning pedagogical design (X1) and understanding
digital technology (X2) on the implementation of online learning systems (Y) was
analysed using multivariate regression on SPSS software. The calculation results
are shown in Tables 2 and 3.

Table 2. Model Summary X1, X2 and Yb.

Adjusted R Std. Error of the
Square Estimate

1 0.768a 0.590 0.586 0.43036

a. Predictors: (Constant), Understanding of Digital Technology, Understanding of e-learning Pedagogical Design

Model R R Square

b. Dependent Variable: Implementation of Online Learning Systems

Table 3. Coefficients X1, X2, and Y?.

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant) 0.442 0.200 2.206 0.028
Understanding e-
learning Pedagogical 0.638 0.063 0.648 10.14 0.000
Design
Understanding Digital , 0.086 0.156  2.438 0.016
Technology

a. Dependent Variable: Implementation of Online Learning Systems

The multivariate regression equation for the understanding of e-learning
pedagogical design (X1) and digital technology (X2) on the implementation of
online learning systems () is in Eq. (1):

Y =0.442 + 0.838 X1 + 0.209 X2 (1)
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Eqg. (1) shows that the understanding of e-learning pedagogical design (X1) and
digital technology (X2) have a combined positive impact on the implementation
ability of online learning systems. The magnitude of the impact was based on the
coefficient of determination (R-square). In this research, the value of R-square was
0.590 or 59.0%, suggesting that the ability of VHS teachers to implement online
learning was based on understanding e-learning pedagogical design and digital
technology. This result is consistent with previous research that the willingness of
instructors to collaborate with students and solve technology issues enhances the
quality of online learning [20].

Activities such as allowing students to ask questions, offering flexibility in
assignment deadlines, and providing timely feedback contribute to the quality of
online learning, particularly in terms of pedagogical understanding [21]. Previous
research showed that Interaction was the most important element of online learning
[22]. Online learning is characterized by interactivity, facilitated by technology
[23]. The dominant factors influencing the implementation of online learning were
the pedagogical understanding of e-learning and the digital proficiency of teachers
as learning facilitators. Finally, this study adds new information as reported
elsewhere [24-29].

4.Conclusion

As the driving force in education, teachers were required to have adequate
competence in using ICT for more optimal delivery of lesson materials. The
average understanding of e-learning pedagogical designed by VHS teachers in
West Java was 2.97, categorized as "high". The understanding level of digital
technology by VHS teachers in West Java was also high, as evidenced by an
average score of 3.30. Furthermore, the ability of VHS teachers in West Java to
implement online learning systems had an average score of 3.03, categorized as
"high". The magnitude of the impact was based on the coefficient of determination
(R-square). Understanding e-learning pedagogical design also had a positive
impact of 57.8% on the ability to implement online learning systems. Similarly,
understanding digital technology had a positive impact of 38.6% on the ability to
implement online learning systems. Both variables had a combined positive impact
of 59.0% on the ability to implement online learning systems. Based on this data,
the dominant factors influencing online learning implementation were the
understanding of e-learning pedagogy and digital technology by teachers.
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