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Abstract. The virtual classroom continues to grow, but it is becoming more and
more the norm, and it is fundamentally different from the vocational students at
the Indonesian university. With the promised benefits of the virtual classroom,
many challenges and difficulties come in the implementation. Although there are
already successful design principles for virtual classrooms that support organiza-
tions in overcoming the challenges, the approach to implementing the design
principles of virtual classroom at the vocational higher education in Indonesia is
still lacking. In this study, we aim to answer the research gap and used the design
sciences research by interviewing the lecturers to design the solutions. The pro-
posed design approaches were implemented in a course and evaluated with stu-
dents from two different groups. Overall, the evaluation of the proposed ap-
proaches showsl significant results as an indicator of the benefits of the imple-
mentation of a virtual classroom for vocational students in Indonesia.

Keywords: Online Learning, Design Challenges, Design Principles, VVocational
Education, Indonesian Higher Education.

1 Introduction

A virtual classroom is a technological approach mainly used in the educational world.
Chen and Liu [1] define the virtual classroom as “synchronous learning model in ICT
based”, while Clark and Mayer [2] include the virtual classroom as part of e-learning
to illustrate what is meant by virtual classroom. In this study, we define the virtual
classroom as learning with the use of various digital media (e-learning) that support
digital presence and real-time interaction between students and instructors. Some ad-
vantages of a virtual classroom are presented [3], among others are to improve the in-
teraction between teachers and students, to enable immediate and fast reactions to stu-
dents and to give students the feeling of being connected with the instructors [3].

The integration of technology into classrooms is important in preparing instructors
and students for the 21st century and push the implementation of the virtual classroom
can support teaching and learning in the digital age. In the context of a virtual learning
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environment, which focuses on real-time interaction between instructors and their stu-
dents, the use of virtual classroom must be supported by the readiness of stakeholder,
user capabilities and access on technology to implement the virtual classroom. There-
fore, evaluating the implementation of the virtual classroom is an essential factor for
the sustainability of the virtual classroom.

Although the virtual classroom has many advantages for the world of education,
there are various obstacles to its implementation. These challenges include for students:
Lack of skills and bad experiences with digital tools. For instructors: Lack of techno-
logical and didactic skills and the intention to allow more face-to-face meetings and for
fear of change [4]. General strategies have been developed to overcome obstacles to the
implementation of virtual classrooms by establishing online community learning or the
use of wiki systems [5]. However, barriers tend to evolve over time and context. For
example, specific barriers for educational institutions in Indonesia require more atten-
tion to the availability of software and hardware [6], barriers related to Indonesian reg-
ulations for virtual classrooms with a maximum share of 50% of online classrooms [7]
or culture-specific barriers based on the cultural dimension of the Hofstede [8], e.g.
unequal power distances and lower values for individualism, which can hinder the es-
tablishment of a virtual classroom for individual trainers.

Reports on higher education in Indonesia show that there are 80.6% of a total of
3276 public and private campuses offering vocational education programs [9]. Several
studies have tried to implement virtual classroom to support teaching and learning ac-
tivities in vocational higher education institute in Indonesia [10, 11]. Although some
studies show the positive impact of implementing a virtual classroom, the lack of a
general approach that can be used by vocational higher education as a guide for the
integration of a virtual classroom in Indonesia remains an obstacle for various voca-
tional institutions in Indonesia. Some of the ideas used to support the implementation
of virtual calssroom are the use of Moodle and Edmodo software in the teaching and
learning process integrated into a blended learning environment. To our knowledge,
however, there is no research discussing how to implement virtual classroom for voca-
tional students in Indonesia. Using Google Scholar as a search engine using the search
keywords "Virtual Classroom™ AND "vocational™ AND "Indonesia" queries in English
(results in 342 sources) and Indonesian translation of keywords (21 sources) from the
search results does not yet offer any form of the proposed design approaches within the
context of the vocational higher education in Indonesia. Therefore, we want to fill the
gap by proposing design approaches on how the implementation of virtual classroom
will be carried out in this context. To answer the research gap, in this study, we used
the Design Science Research (DSR) [12], starting with an initial first problem, such as
lack of the applicable concept to implement virtual classroom in Indonesian higher ed-
ucation. Then we used [13] as basic principles in the preparation of proposed design
approaches, which we discussed with university lectures from three different higher
educational institutes. We then applied the proposed approaches in a lecture module of
the vocational school and evaluated the results with 100 students. The proposed ap-
proaches show the potential both for new students as well as the students that other



vocational higher educational institutions in Indonesia can use the approaches as guide-
lines for the implementation of the virtual classroom that comply with the regulation
for the institutions of higher education in Indonesia.

In this work, first, we present literature and information related to our study and the
explanation of principles for successful implementation of virtual classrooms [13].
Then, we give a short description of the steps that we have taken in the Methods section.
Next, the results of the research including the proposed implementation design and the
evaluation of the proposed design. Finally, we provide information about the limitations
of the study, conclusions and future steps that can be taken with the results of our re-
search.

2 Theoretical foundation

2.1 Overview Learning Theory

In the development of learning theory, the learning process has undergone a paradigm
shift in the learning approach, from pedagogy to andragogy and now heutagogy [14].
Heutagogy learning emphasizes that students learn independently (self-determined
learning), in this case, the student can determine what they want to learn, manage
teaching material in a format beloved by students, a wide variety of digitally learning
resources, and the use of educational social platforms such as Edmodo, Youtube, and
Whatsapp [15]. To support these developments, educational institutions need to provide
a learning environment that can make it easier for students to develop their own
knowledge anytime and anywhere. In other words, learning technology should be an
integral part of the current learning model [16].

2.2 Design Principles of Successful Virtual Classroom

A virtual classroom is an online class that enables students to communicate, present
lessons, interaction with teaching materials, and works in groups [17]. The virtual class-
room is not a novelty, the discussion about e-learning at the end of 1990 became the
gateway to the integration of digital materials into the educational world. The web-
based learning management system at the university level was used at the beginning of
2000 as a tool to promote learning [18]. As time goes by, advances in technology and
infrastructure become more sophisticated to support real-time digital interaction be-
tween students and instructors. A holistic approach of educational institutions using
digital learning materials is proposed to support as many learning activities as possible
[19]. One of the main challenges in online learning is interactivity in the virtual class-
room [20]. Referring to the research conducted by [13], the seven basic principles for a
successful interactive virtual classroom can be seen in Figure 1.
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Fig. 1. Seven basic principles for successful virtual classroom based on [13].

Based on Figure 1, to be able to effectively implement virtual classroom, it is essential
to pay attention to the seven basic principles of successful virtual classroom including:
1) Pre-engineering lessons: advance planning and preparation of all the major elements
of the event; 2) Include diverse media: diverse delivery media complement one another;
3) Be job relevant: good virtual events are explicitly relevant job; 4) Be interactive:
learning is interactive; 5) Consider social presence: social presence promotes learning;
6) Combine the visual and verbal: appropriate visual and verbal modalities; 7) Manage
cognitive load: cognitive load must be managed in all instructor-led events. The ad-
vantage of design principles of a virtual classroom by [13] is the ability of the design
principles to adapt into different context and cultures [21-23] which is relevant with
multicultural characteristic of Indonesian society. Furthermore, the design approaches
[13] focuses more on the technique of developing a learning environment. We, there-
fore, used these principles [13] as a basis for our research.

3 Method

In this study, we applied design science research (DSR) process [12] aiming to tackle
the initial research problem and evaluate the proposed solution close to the object of
the study and their environment. Lack of available design approach to implementing
virtual classroom for a vocational university in Indonesia is the initial research problem
that guiding our research study in the next step of the DSR. For a phase of a solved
definition, in this study, we used qualitative research on the phase of design solution by
using an interview with university lectures from three different universities in Indonesia
who had 10 to 16 years of teaching experiences, and it was not involved in the writing
of this paper. The interview was conducted both in form face-to-face meeting as well



as an online interview. Each result of the interview is recorded and documented in writ-
ten format. We had adapted the design principles [13] for the virtual classroom, com-
bined with the interview and the study literature, a set of design approaches for the
implementation of the virtual classrooms for vocational students and presented in the
results section. The proposed design approaches were then implemented and tested for
a one-course semester of selected study module of the vocational program at one of a
private university in Indonesia. The course modules consist of two different groups of
students. The first group consists of students of the 5th semester and the second group
for the first semester students. Two different groups are selected to show a general ef-
fect of the proposed approach for vocational students. At the end of the semester, the
student was asked questions about the implemented design approaches in the form of
blended learning. We used Likert scale (1: very poor - 5: very good) online question-
naire consisted of 9 questions required by the institution where the solution approaches
were implemented (see Table 1) to meet our study purpose. The proposed approaches,
as well as the result of the evaluation, are presented in the following section.

Table 1. Items Question (Adapted from [24]).

P
o

Questions

Availability of teaching content (material, discussion, assignments, etc.)
Use of tools (Edmodo, Kahoot, etc.)

Compatibility with the teaching and learning process

Support for increasing learning motivation
Support for improving learning methods

Support for improving learning outcomes
Supporting facilities (guidelines, instructors, etc.)

0 N o o~ W N B

Overall evaluation

4 Result and Discussion

In this section, we present two main findings of the study. The first results are related
to the proposed design approach and the second results is the evaluation of the proposed
approaches.

4.1  Proposed Approaches

Our study proposed seven design approaches for a vocational private university in In-
donesia to implement a virtual classroom. The seven approaches can be seen in Figure
2.
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Fig. 2. Proposed design virtual classroom.

More details are explained as follows:

Integration of socialization and technical user-guiding features for new users. The
first design approach is based on principles of pre-engineering lessons that focus on the
planning and preparation of the virtual class both by providing digital and printed
guideline book for the students about how to use the virtual class. The printed book was
made to give information of module handbook and the printed book, as well as the
digital version were socialized among the students at the first course meeting. The
guideline book included information about the method in the blended learning, expla-
nation about the course contents and how to use the required tools and procedures of
the courses. The importance of the virtual class is also stated in the interview for in-
stance: “...a virtual class is still a new thing for the students; therefore, it is important
to socialize the guideline how to use the virtual classroom...”.

Integration of synchronous and asynchronous digital media communication. The
use of different media is the second principle of a successful virtual class. We elabo-
rated the second principle and focused on the integration of several digital media as
well as the use of open source tools that can utilize synchronous and asynchronous
virtual learning activities. For this second approach, we used different digital learning
media, including digital slide presentations, video tutorials uploaded to the YouTube
platform and other open source platforms to store the digital learning content. In addi-
tion, social media such as Facebook group and WhatsApp group were used to support
synchronous communication. The importance of the multichannel media to support
learning activities for a virtual class is also mentioned in the interview: "...there is a
need for media that can support synchronous and asynchronous learning activities...”.

Job market-oriented adaptation of the learning syllabus. The third approach to im-
plement virtual classroom is by adapting the course syllabus based on the need of the



current job market. Identifying relevant contents based on the analysis of the job market
collected from industry and available job vacancy that listed in any online job portal.
The solution approach focus on relevancy between the activities in the virtual classroom
with the targeted competencies for students. We customized the course syllabus also by
adding more detail information to the learning plan that includes design activities and
teaching content, design content of course descriptions, a design of task content, draft
discussion forum, a design of quiz content, design of learning videos and design of
blended learning activities. Based on the interview, some notable comments related to
the proposed design solution are ““...We need to have a detailed blended learning plan...”
other interviewee stated that “...The activities that are taught must be relevant and
clear...” and “...The design of blended learning activities must be explicit...”.

Online Quizzes to provide interactive course contents. This fourth solution relies on
the "Be interactive" principle, which explains the importance of interaction between
teacher and student and between students in a virtual class. Based on the results of
interviews with the teaching team to increase the interactive activities, we conducted
an online quiz with Kahoot's game-based learning tools in one session (See Figure 3).
The proposed solution is also supported on the basis of an interview that there are no
online quiz questions yet for the learning content.

Apa saja yang termasuk teknik
Pengumpulan Data?

kahoot.it Came PIN: SBST4TE N

Fig. 3. The use of Kahoot plétfdrm to provide an interactive quiz.

Integration of a real-time online discussion forum. This fifth approach embodies the
principle of taking social presence into account and the approaches are also still related
to the second proposed design approach. The fifth approach aims to integrate social
activities into virtual class-based learning activities. Based on the results of interviews,
social media-based tools are needed to increase social activities in learning. The tools
used are Edmodo LMS and WhatsApp applications. Edmodo LMS is used to create
discussion forums related to learning materials and related tasks that are assigned
online. In addition to social activities, the WhatsApp group is also used to facilitate
social activities in the teaching and learning process.



Combination of visual and verbal digital object into the key contents. The sixth
solution follows the principle of the importance of combining visual and verbal tech-
niques in the teaching content used. Based on the results of interviews to improve the
effectiveness of the students' competence performance, the learning content is not only
created in the form of texts but also made interesting by adding pictures, graphics and
videos. The proposed approach supports the result from an interview "...Activities and
digital content must be made more interesting in relation to topics considered im-
portant...".

The use of short and compact course contents. For the last proposed solution, the
principle of controlled cognitive stress is applied. The principle describes the im-
portance of cognitive load control for all learning activities. Based on the results of the
interviews, the summarized learning content, which highlights the main points of the
learning materials supported by the instructor's narrative, accessible anytime and any-
where, is important for students to facilitate discussion and repetition of self-learning.
The proposed solution is also related to the proposed second approaches related to the
selection of the online repository. Based on the interview, some notable comments re-
lated to the proposed design solution are "...the choice of content depends on whether
the subject is interesting / not..." and "...must pay attention to the level of difficulty of

the material to be taught.....".
Next, we present the assessment result of the implemented proposed approach.

4.2 Analysis of Evaluation

Evaluation of the results is done by involving 100 students (32 for the first group, 68
for the second group, 60% male students, 40% female students, age 18-19th: 32 re-
spondents, age 20-21 years: 68 respondents) who are registered as active students in the
virtual classroom that has been created. The evaluation method used a survey method
with a questionnaire tool, containing 8 items of questions that represent the student’s
perceptions of the results of the design of the virtual classroom that have been made. A
summary of the results of student evaluations is shown in Table 2.

Table 2. Relative numerical distribution of all variables.

Score All Old Students New Students

Y R Rk Y R Rk Y R Rk
Teaching content 386 7720 8 394 7882 5 369 7375 7
Tools 422 8444 2 425 8500 1 419 8375 2
Compatibility in learning 4,23 8460 1 422 8441 2 425 8500 1
Learning motivation 400 8000 4 39 7912 4 409 8188 3
Learning method 397 7940 5 396 79,12 4 4,00 80,00 4
Learning outcome 3,93 78,60 6 3,91 78,24 6 3,97 79,38 5



Score All Old Students New Students
Y R Rk Y R RK Y R Rk
Supporting system 414 8280 3 412 823 3 419 8375 2
Overall evaluation 390 7800 7 391 7824 6 388 7750 6

Y: Mean, R: Relative Weight; Rk: Rank

Table 2 shows that compatibility in learning and tools are the two highest score for
student perceptions, while teaching content is in the lowest score from the result of
student assessment of the design of the virtual classroom. On the one hand, for the old
student tools availability of the proposed design approaches is evaluated at the top, on
the other hand, for the new student shows the compatibility in learning is in the first
place and as an indication of how helpful the student experiences on technology for the
implementation of the proposed approaches for virtual classrooms. Overall, the find-
ings of the evaluation indicate that the overall assessment of students in the design of
virtual classroom shows positive results. This can be seen from the average range of all
variables between 3, 86 (77, 2%) and 4.23 (84, 60) with all mean score above 3, 41 (68,
2%). Thus, it can be said that the design of the virtual classroom can be well received
by the student in order to support the effectiveness of blended learning activities.

5 Discussion

Interestingly considering to the results of this study compared to previous studies, some
points of discussion appear. The first is related to the barriers that exist in Indonesia,
previous studies mentioned about the barrier related to the implementation associated
with infrastructure, the availability of supporting software and hardware [4, 6]. We also
found this out through the results of the interviews, so that there are suggestions for the
use of open platforms, open source software, and social media. Second, the use of social
media as a learning medium is also consistent with research on the role of social media
in supporting the teaching, learning, and knowledge transfer process [25, 26]. The pop-
ularity of WhatsApp in Indonesia [27] as the way of group communication can be used
to enhance real-time feedback that can be seen to all students.

Next, we also utilized the well-known platform for learning such as Edmodo, Ka-
hoot, and the use of YouTube to 24 hours online available video tutorial to provide
individual learning as part of the solution. Interestingly, lack of infrastructure [6] to
access the video platform was not mentioned in the interview. Instead, the interviewee
recommended such video open platform to enhance virtual learning. Fourth, the use
multiple media channels resulting on the overall score; however, the results of the in-
terview show that there is still a need for guidance on how to integrate the implemen-
tation and use of these different tools, and also support prior research on the obstacles
related to skills in the use of tools [6]. Therefore, it is still necessary to provide infor-
mation on guidelines in a face-to-face format at the first session of a course. Finally,
the use of design principles [13] are also supported as a general approach that is in line
with the needs of the instructors as the result of the interview, moreover the proposed
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approaches also providing an overall accepted score for the implementation for voca-
tional students.

6 Outlook and Future Work

Based on the literature review, current research in the field of online learning is leading
to increasing the effectiveness of a virtual classroom. The main key to create an effec-
tive learning in the virtual classroom is to develop teaching and learning design. There-
fore, this research tries to develop a proposed design for the implementation of a virtual
classroom, especially for a vocational university in Indonesia. The development pro-
cess is focused on the interaction between students and instructors in an online learning
environment.

From the theoretical perspective, the result of this study provides an insight into the
needs of different approaches to how a virtual classroom can be integrated into voca-
tional education modules in Indonesia. Moreover, the study also shows the successful
implementation of the basic principle of designing a virtual classroom. While in prac-
tice, the results of this study can be utilized by higher education institutions to design
and improve existing online learning services.

The results of this research have shown that the virtual classroom can support online
learning at the higher education sector, especially for a vocational university in Indo-
nesia. In addition, this study also shows that student can interact with instructors as a
real. That is, the focus of a virtual classroom is not only on the use of the technology
but also on the virtual learning environment. Therefore, the result of this study can be
used as a starting point for further research.

In our future work, we are going to analyze the factors that influence the success of
a virtual learning environment. The results also can provide us with basic approaches
to support us analyzing the impact of using virtual classroom both on improving student
and instructor performance. Finally, we will incorporate the proposed design to institu-
tional curricula for various higher vocational study programs or subjects.
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