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Abstract—The study aims to design and develop a Virtual
Learning Environment (VLE) system to enhance the com-
munication and collaboration skills of higher education
learners in the ASEAN cultural community. The system was
developed based on a literature review of ASEAN to identity
its educational goals for 2015, as well as the subjects of open
learning, VLE, active learning, activity based learning,
ASEAN cultural community, and collaboration and com-
munication skills in 21* century. The results of the literature
review were developed into a questionnaire for 400 higher
education instructors. The survey results were then tabulat-
ed using G* Power and were analyzed using Exploratory
Factor Analysis (EFA) to find the core elements to be devel-
oped to be an appropriate VLE system. The resulting sys-
tem was tested using a sample group of 30 volunteer under-
graduate students from 5 ASEAN member countries. Data
analysis using t-test dependent indicated that there was
statistical difference between pre and post self-assessment
scores of the 21* century skills in communication and col-
laboration at a 0.05 level of significance. The result was
consistent with the results of behavior and trace observa-
tions and the quality of project assignments produced using
the system. The system developed consisted of four elements
was approved by experts in the education field.

Index Terms—ASEAN, Collaboration, Communication,
Higher Education, Virtual Learning Environment

L INTRODUCTION

Since 2003, the use of the Virtual Learning Environ-
ment (VLE) has steadily increased in higher education [1],
and it has been widely promoted for a range of subjects
including strategic planning and educational activities.
The technology employed has been the Learning Man-
agement System (LMS), mainly in the form of proprietary
software and open source or in-house software. However,
research shows that VLE has thus far mostly been used as
an optional learning tool for students. Also, it was found
that a number of innovative technologies are widely used
in VLE including wireless and mobile technologies. VLE,
LMS and three-dimensional virtual world, have been
largely used to promote social interaction when students
actively participate in assigned tasks and activities [2]. It
has also been proven that the use of VLE can enhance the
cognitive skills of higher education learners as well as
respond to important issues of education, including self-
paced learning and lifelong learning that are emphasized
in preparing learners for technology and cognitive skills
development [3].
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Both educators and learners have deemed VLE more ef-
fective than traditional learning which is often lecture-
based. Also, VLE has helped reduce the learning gaps of
students living in remote areas. In addition, VLE can be
used as a self-study method. The current research has
found that students in a Virtual Learning Environment
were mostly satisfied with this type of learning because
they could control their learning by skipping the familiar
content and focusing on the complicated material. This is
a major benefit of VLE compared to traditional class-
rooms or lecture-based instruction [4].

There are a number of benefits of the use of VLE to
strengthen communication and collaboration skills in the
ASEAN environment. Since VLE can increase the value
of sharing and exchanging ideas at the global level, espe-
cially among communities with different cultures, it al-
lows for the establishment and maintenance of online
communities through the use of technology without time
and place constraints [5]. Multiple studies have revealed
the effective uses of VLE for learning. One such study
found that VLE enhances students’ engagement, motiva-
tion, and learning outcomes [6]. Another found that the
use of VLE can promote collaboration and communica-
tion by means of exchanging ideas, sharing thoughts, and
exploring information together, as opposed to only being
used to meet individual learning achievement goals [7].
This is relevant to Thai government policies which pro-
mote adaptation to the global environment. One such
policy seeks to address the rapid global changes in the
aspects of the advancement of information technology and
societal changes. This will be important for Thailand since
at the end of 2015 it became part of the ASEAN Econom-
ic Community which seeks to improve cooperation among
the ASEAN countries to increase global competitiveness.
To succeed in this new environment, it will be necessary
for higher education learners to be able learn and cooper-
ate with others, communicate well to produce desired
outcomes, and develop themselves to their full potential
[8]. Achieving this goal will require that students be part
of a network of learning which can cross boundaries
through the use of technology [9]. In 2013, the current
study was conducted with higher education students in
ASEAN and it was found that VLE helped enhance com-
munication and collaboration skills at a .05 level of signif-
icance using self-evaluating form, collaboration observa-
tion, and rubric for innovative project. [10].
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II. REVIEW OF THE LITERATURE

The use of the Virtual Learning Environment (VLE) in
higher education has continually expanded as VLE has
helped enhance student’s capacities via attractive technol-
ogy and challenging tools appropriate for the digital gen-
eration [1]. VLE covers a large area including web pages,
Learning Management Systems (LMS), Learning Content
Management Systems (LCMS), the three-dimensional
virtual world, and Social Networking Sites [3]. In Japan,
VLE has been used as a web 2.0 tool, which along with
Social Networking Sites (SNS), has provided an online
community for language learning and promoted learning
collaboration among foreign language learners. In one
study in Japan, the class consisted of master's students (2
Japanese, 2 Chinese, 1 American, and 1 Serbian). The
results showed that SNS can promote language learning
through community building as it allows learning to occur
between members at different times. This environment led
students to change their roles from passive learners to
active learners. However, students required time to adapt
to this use of technology. Other web-based tools that
could help facilitate learning were the development of
courseware and the use of VLE in the form of LMS to
increase the role of students and to create knowledge via
their community and which allowed content publishing
and communication [11].

It is clear that VLE can be adapted to incorporate spe-
cialized content to draw its strengths and to boost the
learning competencies of learners. A case study in Finland
which compared traditional lecture-based instruction with
VLE on the subject of occupational safety was conducted.
This study used a form of VLE called Virtu, which con-
sisted of 2 main features: an E-textbook for studying theo-
ry and doing exercises, and a “virtual enterprise” consist-
ing of 1) visits to the enterprise and 2) description of the
enterprise in simulation form. The analysis results indicat-
ed that students who learned via VLE required less study
time and achieved higher scores than those using tradi-
tional learning methods. Students thought that Virtu did
not provide too much information and they were able to
control the speed of studying by themselves. Compared to
traditional lectures, this group of students viewed the best
part of the program as being the group work. They felt it
brought the subject closer to real life and they were confi-
dent in the quality of the content. Although they studied in
different sections, they received the same quality of teach-
ing. As for the use of time, VLE was found to be more
time-saving and provide more effective learning [4].

One of the benefits of the virtual community is that it
can increase the value of sharing and exchanging ideas at
both local and global levels, especially among communi-
ties with different cultures, as it allows for the establish-
ment and maintenance of online communities through the
use of technology [5]. Thailand is one of the countries that
have emphasized the use of technology to enhance learn-
ing within the ASEAN community. Therefore, to enable
the students to understand and recognize the societal and
cultural aspects of ASEAN, challenging activities must be
created using an active learning approach and activity-
based learning. Students should be involved in group-
work, and collaborating through online communication
that allows learners to study with learners from other
countries and create their own online community. Such
activities would result in the development of both com-
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munication and collaboration skills. To achieve this, clear-
ly integrating technology with teaching will be critical.

The current research focuses on learning in a Virtual
Learning Environment which can be accessed anywhere
via any platform such as a smart phone or tablet, and thus
will enable learners to access learning anywhere, anytime
and receive feedback from instructors in a timely manner.
The expected results of this research are not only to pro-
vide a system that enables students to learn more about the
culture and society of ASEAN through VLE, but also to
provide an opportunity for students to understand and be a
part of a learning culture, exchange knowledge to acquire
the 21* century skills in communication and collaboration,
and express readiness to be a leader within the increasing-
ly integrated ASEAN community.

III.  AmM OfF THE STUDY

The aim of this study is to develop a VLE system with
special features applicable for the ASEAN context, as
higher education based on enhancing 21* century skills in
communication and collaboration which are important
skills for entering the ASEAN community in 2015. Based
on the aim of the study, research questions are as follows:

1. What are input elements of the system identified
from using Exploratory Factor Analysis to create a
theoretical model to be developed into a VLE sys-
tem?

2. What are the appropriate input processes for a system
of teaching and learning management for learners in
the 21* century? These input processes are identified
through a survey of users’ readiness and needs as-
sessment developed as a basis for the development of
the VLE.

3. To what extent does the VLE system enhance 21"
century skills in communication and collaboration in
the ASEAN community?

IV. RESEARCH METHODOLOGY

The research design used in this study is Research and
Development (R&D) aiming to develop a VLE system to
enhance the 21% century skills in communication and
collaboration of higher education learners in the ASEAN
cultural community. The process was divided into 3 phas-
es as follows:

1. Develop the theoretical Model in order to determine
the appropriate input elements for a VLE system for
the ASEAN Cultural Community based on the results
of needs assessment obtained from the analysis of el-
ements in communication and collaboration using
Exploratory Factor Analysis.

2. Explore the input processes of the VLE in order to
determine the most effective method of teaching and
learning management to enhance the communication
and collaboration skills of ASEAN higher education
learners. The results of a survey of users’ readiness
and needs assessment were used in the design of the
main process for the development of VLE.

3. Examine usage results, evaluate, and present the VLE
system developed to enhance the communication and
collaboration skills of higher education learners in
ASEAN cultural community.
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A. Participants

A sample group was used to determine the appropriate
inputs which were the elements obtained from Exploratory
Factor Analysis of the learning and teaching process for
the 21 century learner. A needs assessment of users was
conducted to create the theoretical model for developing
the virtual learning environment system. The subjects
included 400 higher education instructors out of a total of
153,499 under the Office of Higher Education Commis-
sion [12]. The sample size (n) was determined by using
G* Power with the confidence level at 95%, error at + 5%,
power of test at 0.95, medium effect size (0.25), with five
analysis groups. There were 305 people in the sample
group with 400 valid questionnaires, which was deter-
mined to be an appropriate sample size for generalized
analysis.The sample group in the study to test the VLE
system were 30 students from 5 countries: Myanmar,
Cambodia, Philippines, Vietnam, and Thailand. The group
was selected by random sampling as required by the re-
search and comprised undergraduate students interested in
ASEAN cultural exchange and had who had at least 5
years’ experience in ICT.

B. Measurement

The instruments used in this study were: (1) a question-
naire with 94 questions in 2 parts. Part 1 was general in-
formation about the instructors (6 questions) and Part 2
was about knowledge of pedagogy and technology in the
context of the environment of virtual learning to enhance
learning and innovation skills and communication and
collaboration (88 questions), (2) A Learning Management
System with plug-ins to enhance skills in communication
and collaboration. This utilized open source software and
an online community using Open Simulator, and (3) a
usage evaluation form including (3.1) a students' self-
evaluation form which had 37 items that were relevant to
the results of the Exploratory Factor Analysis, (3.2) a
behavioral observation form for communication and col-
laboration (Behavioral observation form) using a 4 point
scale (0, 1, 2, and 3), (3.3) an evaluation form for assign-
ments regarding communication and collaboration and an
evaluation form regarding innovation. The evaluation for
assignments used rubric criteria which was divided into
four levels (0, 1, 2, and 3). Elements considered were (1)
communication and collaboration skills, (2) the elements
of the assignments considered the objectives and content,
media and learning resources, activities and evaluation,
and education theory, (3) the design and development of
the assigned project and (4) the delivery and completion
of the assignments. The evaluation of innovation had ele-
ments which included: (1) standards in the process of
developing innovations in communication and collabora-
tion, (2) the value of the assignments, and (3) the stand-
ards for innovation.

C. Background of the Study: Demographics and Needs
Assessment

The analysis of the sample group and the analysis of
communication and collaboration elements to study the
needs of instructors and students in higher education for
the design and development of a VLE system can be
summarized as follows.

The demographics of the sample group were female
(55.25 percent) and male (44.75 percent). The largest
group was between 31-40 years old (48.75 percent), fol-
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lowed by 41-50 years olds (29.25 percent). The majority
of respondents had the highest education as a master's
degree (54.25 percent), followed by a doctoral degree (44
percent). Most were lecturers (70.25 percent), followed by
assistant professors (24.75 percent). Most respondents
worked in public or autonomous universities (51.00 per-
cent), followed by branches of Rajabhat University (46.00
percent). The largest group had teaching experience of at
least 6 years (30.25 percent), followed by 6-10 years
(28.50 percent).

Needs Assessment: Analysis of communication and
collaboration elements are as follows:

1. Basic statistics of communication and collaboration
show that the average scores of 88 communication
and collaboration element items were between 3.558
and 4.458, and the standard deviation was between
0.710 and 1.055.

2. The analysis of communication and collaboration el-
ements conducted via a questionnaire using Principal
Component Analysis and Orthogonal Rotation using
Varimax Method show that:

2.1 The Kaiser-Meyer-Olkin and Bartlett’s Test of
Sphericity indicate that the data from the sample
group was appropriate to be analysed for communi-
cation and collaboration elements.

2.2 Communality analysis indicates that communal
value before extracting elements using Principal
Component Analysis (PCA) of every question was
1.000. After extracting elements, the value was
higher than 0.20. This means that the questions were
appropriate for the element analysis.

2.3 When considering the Eigen Value which is
higher than 1.00, there were 9 elements. Considering
9 elements, the accumulated variance of the 9 ele-
ments were 78.970 percent of the total variance.

2.4  When considering the elements from 2.3 which
had values higher than 0.50. Each element had to
have more than three variables to be considered as 1
element. Therefore, there were 4 prominent ele-
ments, including element 1, 2, 3, and 4, which ac-
counted for 83 variables in total.

2.5 Element naming. Element 1 had 38 variables.
This element was named "Teaching Techniques and
Collaborative Supporting Media". Element 2 had 26
variables. This element was named "Communication
Tools". Element 3 had 11 variables. This element
was named "Collaborative Learning". Element 4 had
8 variables with element weight of between 0.569 to
0.841 and Eigen Values at 2.812. It consisted of 4
variables on teaching models which were 1, 2, 3, and
4. There were 3 variables on teaching method. This
element was named "Roles".

V. RESEARCH FINDINGS

Research findings were divided into 3 parts according
to the research methodology. The details are as follows:

1) Develop the theoretical Model in order to determine
the appropriate input elements for a VLE system for the
ASEAN Cultural Community based on the results of a
needs assessment from the analysis of elements in com-
munication and collaboration using Exploratory Factor
Analysis.
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Factors affecting communication and collaboration in VLE

/N .

Factor 1: Teaching Factor 2: Factor 3: Factor
Techniques & Commu- Collabo- 4: Roles
Collaborative nication rative

Supporting Media Tools Learning

Figure 1. Factors affecting communication and collaboration in VLE
from needs assessment using Exploratory Factor Analysis

The results of the needs assessment from the analysis of
elements in communication and collaboration using Ex-
ploratory Factor Analysis reveal 4 core elements: (1)
Teaching Techniques and Collaborative Supporting Me-
dia, (2) Communication Tools, (3) Collaborative Learn-
ing, and (4) Roles. There were 83 relating variables.
Based on the analysis results, the researcher organized a
focus group to screen 83 variables to develop another
process as shown in Fig. 1 and Table 1.

Based on the screening results, there were 83 variables
to be incorporated into the system and used in determining
the workflow for the development and design in the next
step. Fig. 2 shows the workflow of the relation of the
system design and learning management to enhance the
communication and collaboration skills for learners. Table
IIT shows the design and development process to enhance
learning of 21* century skills in communication and col-
laboration, event details, and associated elements. 2) Ex-
plore the input processes of the VLE in order to determine
the most effective method of teaching and learning man-
agement to enhance the communication and collaboration
skills of ASEAN higher education learners.

Examination of the input processes of the VLE was
done by using the results of the survey of users’ readiness
and needs assessment which were developed and further
used for the design of the main process for the develop-
ment of VLE. Then, the system design of teaching and
learning management was developed as a workflow to
show the relationship of factors with the processes to
enhance 21* century skills in communication and collabo-
ration. The workflow was approved by 15 experts from
the focus group. It was then used to develop a prototype of
the system, site structure, activity plan, system manual,
and evaluation form to examine the system in the next
step. The results of input processes of the VLE consisted
of 7 processes as shown in Fig. 2 and detailed in Table III.
The site structure of the VLE system is shown in Fig. 3.

According to Fig. 3, the highlight of the developed
VLE system is that it was designed and developed with
the purpose to be offered to the public free of charge
based on the need to develop VLE system in ASEAN
context.

The advantage of this system is that it is an open source
system which allows users to use, share, and improve
upon the system according to their needs at no cost to
themselves. The system consists of (1) Moodle Learning
Management System (LMS), Virtual Learning Environ-
ment (VLE), Video Conference System: Red5, and Social
media, and (2) learning contents for 10 ASEAN member
countries, namely ASEAN Food Module in the form of
video streaming, e-books, as well as Open Educational
Resources (OER). The system enables students from 10
ASEAN countries to exchange knowledge through various
activities. The activities focus on not only communication
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TABLE L.
CORE ELEMENTS AND MEANING

Elements

Meaning

Factor 1: Teaching | Teaching techniques and collaborative supporting

Techniques and
Collaborative
Supporting Media

media is the combination of various teaching
techniques with collaborative support media,
focusing on new media in a digital format that
encourages students to learn while working togeth-
er.

Factor 2: Commu-
nication Tools

Tools to facilitate communication and collaboration
to be more effective. Instructors will prepare the
tools to facilitate students to learn and communi-
cate more effectively, especially in the context of
the ASEAN cultural community.

Factor 3: Collabo-
rative Learning

Students can participate in the learning process
with others. They will define their own role and
respect other students’ roles for effective learning.

Factor 4: Roles

Students can learn together in a group process
where they are aware of their roles. Students can
communicate together in a group and decide to-
gether under the agreement of the group effectively
with the advice and guidance of instructors.

TABLE II.
CORE ELEMENTS AND RATIONALE
FOR VARIABLE SCREENING

Elements

Rationale for variable screening

Factor 1: Teaching | The results of variable screening which are suitable

Techniques and
Collaborative
Supporting Media

for the context are experiential learning, active
learning, case study-based learning, simulating
scenario-based learning, setting questions, practice
in activity, self-learning, and learning and assess-
ment of real conditions. Media supporting collabo-
rative learning included Word processing and e-
books, which are the media that the researcher
prepared for students via Moodle Learning Man-
agement System (LMS). The system focuses on
mobile technology as a virtual classroom with an
open simulator program to collect learning media
and help develop a virtual environment. It also
helps connect students from five ASEAN countries
better.

Factor 2: Commu-
nication Tools

The results of variable screening which are suitable
for the context are tools for supporting Moodle e-
learning. Multimedia emphasizes the use of open
education resources, videos on the Internet, mobile
learning, web video conference, and web applica-
tions. The researcher prepared communication tools
for students through Moodle LMS. The system
focuses on mobile technology as a virtual class-
room with open simulator program to collect
learning media and help develop a virtual environ-
ment. It also helps connect students from five
ASEAN countries in a learning process that sup-
ports communication and collaboration.

Factor 3: The results of variable screening which are suitable

Collaborative for the context are brainstorming learning, activity-

Learning based learning, role setting, group work, participa-
tion in the activity, and the exchange of experienc-
es through various communication tools in social
online community.

Factor 4: The results of variable screening which are suitable

Roles for the context are project-based learning, collabo-

rative learning, cooperative learning, group process
learning, communicating together in the group,
making decisions together, analyzing data together,
and coming to agreements together. These elements
are sub-elements that will affect the roles of both
students and instructors.
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TABLE III.

THE DESIGN AND DEVELOPMENT PROCESS OF A LEARNING SYSTEM TO ENHANCE 21°" CENTURY SKILLS IN
COMMUNICATION AND COLLABORATION, ACTIVITIES, AND ELEMENTS

Design & development process of the system

Activity-based learning and active learning in a Virtual Learning
Environment

Elements to be
designed & devel-

VLE Tools

Community Tools:
- Same as above

Learning Resource Tools (Self-paced):
- Same as above

2. After finishing watching the video, each student does an individual
activity.

- Proactive activity: ‘Learning Log’. Each student summarizes information
getting from the video, discussing similarities and differences of ASEAN
national dishes in VLE: Open simulator.

3. Summit the paper to the instructor in LMS: Moodle.

oped
Step 1: Preparation (Technology & Content) | Activity 1: Nice to meet you (Technology preparation) Factor 1
VLE Tools 1. Students learn how to use Moodle and do learning activities in Moodle. | Factor 2
(Community Tools): 2. Students write an introduction of himself/herself and upload their profile
1. LMS : Moodle and picture to Moodle to introduce themselves to other students.
2. VLE : Open simulator 3. After writing their introduction, students learn about other students’
profile and form a group of 3-5 students. There must be 2-3 Thai students
Learning Resource Tools (Self-paced): and 1-2 foreign students in a group. Use VLE: Open simulator for a group
1. Streaming Video chat.
2. E-Books Activity 2: You’re a chef (Content preparation)
3. Open Content .1Students learn about national dishes of ASEAN in Moodle.
2. Students write down main ingredients in the national dishes of ASEAN
countries and find the similarities and differences of ingredients in national
dishes. Do the assignment in VLE: Open simulator.
3. After finishing “You’re a chef” activity, students submit their answer,
then read every answer of other students in their group in Moodle.
Step 2: Choose an issue or topic to be studied | Activity 3: The Best Menu Factor 1
VLE Tools 1. Each student in a group presents a national dish that they are interested | Factor 2
(Community Tools): in using information from online resources. Do the assignment in VLE: Factor 3
- Same as above Open simulator.
Learning Resource Tools (Self-paced): 2. After each group selecting a national dish, uploads their answer to
- Same as above Moodle to share with other students so every group has different national
dishes.
Step 3: Set working rules Activity 4: Our Menu & Your Duty Factor 1
VLE Tools 1. Students join the group to do activities set by the instructor and create Factor 2
(Community Tools): group working rules. Factor 3
- Same as above 2. Students describe themselves briefly explaining their personalities and Factor 4
Learning Resource Tools (Self-paced): charact.eristics to find a suitable‘ role in filming a national dish video. Do
Same as above the assignment in VLE: Open simulator.
3. After assigning the role to each student, upload information to Moodle
for the instructor.
Step 4: Study information and share ideas Activity 5: Making Storyboard Factor 1
VLE Tools 1. Students in a group create a working plan and share ideas on a story- Factor 2
(Community Tools): board for the ASEAN national dish video (I-Streaming Video). The form | Factor 3
- Same as above of the video is not limited but it has to answer the question ‘What is the Factor 4
Learning Resource Tools (Self-paced): distinct feature of your dish and how it is similar to other ASEAN national
Same as above dishes?” Complete the assignment in VLE: Open simulator.
2. After finishing writing a storyboard, each group uploads it to Moodle for
the instructor.
Step 5: Do an assignment Activity 6: Enjoy Eating Factor 1
VLE Tools 1. Students film their ASEAN national dish video (I-Streaming Video) Factor 2
(Community Tools): following the storyboard that was submitted to the instructor. Students Factor 3
- Same as above perform the role set previously. Factor 4
Learning Resource Tools (Self-paced): 2. After ﬁlr_ning and editing the video, upload and share the video to Moo-
Same as above dle for the instructor.
Step 6: Evaluation Activity 7: Replay Factor 1
VLE Tools 1. Students evaluate the video of their group (I-Streaming Video) to see if | Factor 2
(Community Tools): there is anything to edit or change in VLE: Open simulator. Factor 3
- Same as above 2. Students edit the video according to the group evaluation and upload the | Factor 4
Learning Resource Tools (Self-paced): edited file to LMS: Moodle.
Same as above
Step 7: Presentation Activity 8: Learning Log Factor 1
1. Students study and watch the video of every group uploaded in Moodle. | Factor 2

Factor 1 = Teaching Techniques and Collaborative Supporting Media,

Factor 2 = Communication Tools,
Factor 3 = Collaborative Learning, and
Factor 4 = Roles
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and collaboration skills, but also learning skills, including
critical thinking and problem solving, as well as compar-
ing the similarities and differences of innovations, which
will support the creation of innovations that will strength-
en ASEAN Identity. The main screens of the system with
tools are shown in Fig. 4 and Fig. 5.

Figure 4. System displaying on the tablet

Dowmload Impeudence-1,1.2

Figure 5. Tools in the system

Module 1

Learning Resource Tools
E-book; Streaming) Video;
Open) Contents

Figure 6. E-book and streaming video learning media on the subject of
ASEAN Food

Module 1

~TdT

Learning \Tools:

Cira g,
Web VI HEoROTErente)

Figure 7. Activity among students from 5 ASEAN countries in the
system. This is the ‘Nice to Meet You’ activity.
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Content in e-book format and streaming media. Collab-
oration tools include 3D Community and Learning Man-
agement Systems which develop create skills in collabora-
tion and communication. The content and learning tools
are shown in Figures 6-11.

Figure 8. . Virtual Learning Environment developed by usingOpen
Simulator showing a mini map of an island and houses of each group to
join group activities

Learning Environment:

Open simulator

Figure 9. Virtual Learning Environment developed by using Open
Simulator showing the avatar of students while participating in a group
activity.

Learning) Environment: Learring M

Open simulators
VINVIap)

Figure 10. Virtual Learning Environment developed by using Open
Simulator showing the avatar and a house of each group

Presentations,

Green curry paste

2 tablespoons

Figure 11. I-Video assignment or video on ASEAN Foodwhich requires
participation of each group
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The system also includes highlights which enable the
development of learners” 21* century skills and promotes
the understanding and recognition of social and cultural
aspects of ASEAN. There are two highlights of the system
as follows:

(1) The system is one stop learning service which con-
sists of system and learning tools that are easy to use and
allow quick access for (1) the development of learners’
21st century skills in learning and innovation and (2) pro-
motion of the understanding and recognition of social and
cultural aspects of ASEAN. This is an important factor
allowing the country to become a leader in the ASEAN
community. The system provides (1) Tools including
Moodle LMS, and VLE with a focus on the Virtual Class-
room in the form of an avatar-based virtual reali-
ty/personal icons and virtual environment in the form of
graphical representation such as a house and meeting
room to exchange ideas and present in a virtual world.
Cloud based tools have also been integrated. As for the
creation of innovations of ASEAN students, activating
print pages with digital AR content has been incorporated
to motivate learners to create innovations and exchange
learning ideas.

(2) The system was developed using Moodle and Open
Simulator which are open source software that allow users
to use and develop (the developer prepared the link to
download the program, including Imprudence 1.3.2,
Cumoodle56 which was developed from Moodle open
source software using PHP and MySQL database, Open
Sim0.731, and OAR Grid TCU which was developed
from server software Open Simulator to create virtual 3D
world, using C# language and ran on Mono or Mi-
crosoft. NET using MySQL database). Also, there are
other useful tools that facilitate international communica-
tion provided free of charge such as the Video Conference
System: RedS which was developed from Flash Streaming
Server using JAVA (JREE) as a plug-in installed with
Red5. There are also other social media and learning re-
sources that focus on cloud technology and Open Educa-
tional Resources: OER. Some learning resources were
developed to provide complete information that facilitate
the exchange of ideas across cultures and are distributed
for widespread usage.

3) Examine usage results, evaluate, and present the
VLE system to enhance communication and collaboration
skills for higher education learners in the ASEAN cultural
community.

The comparison results between skills in communica-
tion and collaboration before and after studying through
the designed VLE system were done to examine the effec-
tiveness of the system. The results showed that the sample
group of 30 students had average scores of skills in com-
munication and collaboration at 2.83 with standard devia-
tion at 0.33. After studying, they had an average score of
4.52 with standard deviation at 0.25. The results of the test
of the differences between average score of skills in com-
munication and collaboration before and after studying by
using independent t-test indicated that the average
achievement test score had a statistical difference at a 0.05
level of significance (t = -24.335, p = 0.00) as shown in
Table IV.

Self-assessment scores were relevant with regard to the
observation of behaviors and trace observation, project
assignment scores, and the opinion survey scores. The
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TABLE IV.
THE DIFFERENCE BETWEEN PRE AND POST SELF-ASSESSMENT SCORES
OF COMMUNICATION AND COLLABORATION

Assessment  n X S.D. t p

Pre-test 30 2.83 0.33

Post-test 30 452 025
*p <0.05

-24.335 0.00

observation of behaviors and trace observation scores
indicated that overall behaviors were at a very good level
(X = 2.82, S.D. = 0.45). The analysis of the project as-
signments show that the overall score for group work was
at the highest level (X = 2.67, S.D. = 0.47). The analysis
of the satisfaction survey of the VLE System, showed that
the overall opinion was at the high level (X = 4.15, S.D. =
0.63).

VI. DISCUSSION AND CONCLUSION

The aim of this research is to develop a VLE system to
enhance the communication and collaboration skills of
higher education learners in the ASEAN cultural commu-
nity. The analysis of results provided the input elements of
the system in order to ground the theoretical model. The 4
elements are: (1) Teaching Techniques and Collaborative
Supporting Media, (2) Communication Tools, (3) Collab-
orative Learning, and (4) Roles. This is relevant to the
literature review as follows.

1) Teaching Techniques and Collaborative Supporting
Media Elements are relevant to the study of a framework
on blended learning in a collaborative learning technique
environment using Exploratory Factor Analysis [13]; the
study of learning outcomes of two blended web-based
lessons: communication and networks information that
affect learning achievement and analytical thinking and
the longevity of students’ learning based on different
achievement motivations [14]; and the study of the devel-
opment of a prototype of blended learning in analysis and
design of courses [15]. One conclusion from the research
is that students learn more effectively through student-
based learning with active participation rather than passive
participation [16]. The result of this study is also relevant
to the finding of the study of an e-learning system in a
blended learning environment to enhance the cognitive
skills for learners in higher education [17] and the study
on the development of web-based training for developing
e-books [18]. From the research studies, it can be con-
cluded that the teaching method and supporting media for
collaboration that is appropriate for the development of a
VLE system to enhance communication and collaboration
skills should consist of various teaching techniques with
various forms of supporting media. Students will learn by
active participation via modern digital media which will
not only improve their communication and collaboration
skills, but also enhance cognitive skills, learning achieve-
ment, and promote lifelong learning. This is congruent
with the result of this study where an analytical thinking
with active learning approach was integrated for learners
to participate in activities to compare similarities and
differences among ASEAN member countries. Various
technologies such as 3D avatars, panorama photos, video
clips, e-books, video conferencing systems, and social
media, were used as resources and means to communicate
among ASEAN member students. After participating in
the activities, each group with a combination of learners
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who were representatives from 3 ASEAN member coun-
tries were assigned to work on innovative projects which
represent the ASEAN community identity. In so doing,
communications and collaboration skills were enhanced
throughout the processes working on the projects.

2) The communication tools element is relevant to the
study of video conferencing between regional distance
education centers, such as Sukhothai Thammathirat Open
University [19]; the study of the development of infor-
mation systems to support a course on organizational
resource planning[20]; a case study to develop knowledge
in learning of enterprise systems: ES course in the univer-
sity in Australia [21]; and the study of analysis of the
cultural factors affecting the proper design of website and
electronic courseware for e-learning in ASEAN [22].
Based on the results of the research, it can be concluded
that teaching techniques and supporting media for collabo-
ration that are appropriate to develop a VLE to enhance
communication and collaboration skills should consist of
tools such as e-Learning on Moodle LMS. Multimedia
should focus on open resources, video streaming, mobile
learning, video conferencing and web applications which
will help the communication and collaboration to become
more effective. Instructors should prepare tools for stu-
dents to facilitate learning and communication in both
synchronous and asynchronous manners. Also, cloud
technology and web application can help support and
promote understanding in communication and collabora-
tion without the limit of time, place, and differences be-
tween devices as well as the differences in culture, which
are very important in the context of the ASEAN cultural
community. The results are relevant to the screening vari-
ables in this research and it can be concluded that the most
appropriate communication tools involve cloud technolo-
gy with the use of mobile devices. In this study, the learn-
ers indicated that use of cloud technology and mobile
devices could help enhance communication and collabora-
tion skills as all learners were already equipped with such
technologies in their daily life and there were no con-
straints in terms of time and space. Such results corre-
spond with the reviewed literature which indicated that
tools used in VLE could enhance students’ engagement,
motivation, and learning outcomes [6].

3) The collaborative learning element is relevant to the
study of team-based learning and problem-based learning
to promote standards of learning in accordance with the
Thai Qualifications Framework for Higher Education
[23]; the study of online networks: trends and ethics [24];
and the study of the factors affecting the behaviors in
online social networks. The analysis of the frequency of
factors in the research indicates that the factors that affect-
ed online social network behaviors were social features
and norms of online social networks users, personal char-
acteristics, individual motivation and ability, attitudes
about security and privacy, entertainment value, and the
benefits of using social networks [25]. It is also relevant to
the study of the developing of blended e-learning based on
constructivism with cognitive tools to enhance the
knowledge of higher education learners [22]. Based on the
results of the research, it can be concluded that collabora-
tive learning can promote team learning of students by
setting their roles and respecting other people’s roles to
create an environment for effective learning. The relevant
variables from the screening are brainstorming, activity-
based learning, group work and participation, and ex-
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change of experiences via communication tools in social
networks and web applications which are channels to help
students to work together. The tools are easy to access and
relevant to students’ behavior in the present. This is also
relevant to the comparison results between skills in com-
munication and collaboration of ASEAN learners in this
study. In fact, the score results before and after studying
via the activity-based learning approach in VLE showed
that the sample group of 30 students had average scores of
skills in communication and collaboration at 2.83 with
standard deviation at 0.33. After studying, they had an
average score of 4.52 with standard deviation at 0.25. The
results indicate that average test scores were statistically
different at a 0.05 level of significance (t=24.33, p=0.00).
Considering the changing behavior of ASEAN learners in
this study after learning via the activity-based learning
approach in VLE, overall behaviors were at a very good
level (X=2.82, S.D.=0.45). This is relevant to the analysis
result of the assignment projects of skills in communica-
tion and collaboration where each group was comprised of
3 ASEAN student members. It was found that the overall
score of group work was at the highest level (X=2.67,
S.D.=0.47). Such results are congruent with the literature
indicating that the use of VLE promoted collaboration and
communication by means of exchanging ideas, sharing
thoughts, and exploring information together [7] and also
the Thai government’s globalization policies which ad-
dress learners’ need to be prepared for the advancement of
information technology and social changes in joining the
ASEAN community. Strong cooperation among the
ASEAN countries can result in improving global competi-
tiveness; therefore, higher education learners should be
those who can communicate internationally and learn
collaboratively with others to achieve the desired goal of
learning [8]. To this end, the nature of the learning must
involve students being part of a network of learning which
spans boundaries through the use of technology [9].

(4) The roles element is relevant to the study of team
work building, emphasizing how collaborative work re-
sults in quality work [26]; and the study of research-based
guidelines for evaluating the educational service website:
case study of Thailand Cyber University project [27].
Based on the results of the research, it can be concluded
that appropriate roles should focus on capacity in collabo-
rative learning. ASEAN learners should be aware of their
roles in order to learn and make decision effectively. They
will develop the feeling of being part of an ASEAN learn-
ing community. Examples of learning methods used in the
community are active learning, activity-based learning,
project-based learning, collaborative learning, and group
learning. This is relevant to the screened variables and the
analysis of results of the opinion survey on the VLE
which show that the overall opinion was at the high level
(X = 4.15, S.D. = 0.63), especially regarding learning and
teaching which focuses on the capacity of ASEAN learn-
ers to communicate and work together.

Therefore, it can be seen why VLE is becoming widely
used in higher education in numerous countries. VLE with
special features has been developed to serve different
aims. Examples are using VLE to teach occupational
safety as compared to traditional lectures [7], the use of
VLE in the form of web2.0 tools and Social Networking
Sites (SNS) as an online community for language learning

[6],and the use of VLE in the form of LMS and 3D virtu-
al world to enhance the cognitive skills of higher educa-
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tion learners, self-paced learning, and lifelong learning in
Thailand’s education context [3]. Accordingly, it can be
concluded that the findings of this study provide a frame-
work for designing a VLE system to enhance communica-
tion and collaboration skills within the ASEAN communi-
ty in line with its aim to create a people-centered commu-
nity and promote the ASEAN identity. To fully achieve
this, education has to be managed in a way as to encour-
age the recognition and understanding of social and cul-
tural aspects. Therefore, such efforts should also focus on
providing opportunities for learners to access a wide range
of information and interact freely in learning activities
with students from different countries. In so doing, learn-
ers can compare their similarities and differences through-
out the learning process leading to the creation of a fuller
ASEAN identity. To be able to create such an identity,
communication and collaboration skills will be crucial.
The results of this study suggest that the VLE system
which helps achieve these goals should consist of four
core elements: (1) teaching techniques and collaborative
supporting media, (2) communication tools, (3) collabora-
tive learning, and (4) defined roles, along with seven
steps: step 1 - preparation (technology & content), step 2 -
choosing an issue or topic to be studied, step 3 - setting
working rules, step 4 - studying information and sharing
ideas, step 5 - completing an assignment, step 6 - evalua-
tion, and step 7 presentation. Elements and steps should
highlight the use of a 3D virtual community and real time
collaboration tools. In the study, such a system was de-
signed and developed based on the research and was test-
ed with a sample group of volunteer undergraduate stu-
dents from 5 ASEAN countries. The analysis results indi-
cate that the sample group had improved in regards to
communication and collaboration skills which is support-
ed by the scores obtained from the observation form and
group assignment evaluation. Findings of this study may
be used by administers and educators in setting up a VLE
system to enhance communication and collaboration skills
in higher education students while strengthening the
ASEAN identity.
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