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Abstract—This research has a purpose to study and design the system archi-
tecture for virtual team campus on Cloud to support the internal quality assur-
ance of Rajamangala University of Technology. The research was divided into
two steps as follows: 1) system architecture design and 2) system architecture
assessment. The samples of this research consisted of 10experts involved in in-
ternal quality assurance and information and communication technology chosen
by using a specific selection method. The assessment form was used as a re-
search instrument to assess the system architecture for virtual team campus on
Cloud to support internal quality assurance work of Rajamangala University of
Technology. The statistics used in this study were Arithmetic Mean and Stand-
ard Deviation. The results of the research showed that the Cloud system archi-
tecture processing model in the form of software services which demonstrated
the systems and modules that worked together under the context of Rajamanga-
la University in internal quality assurance work in this research consisted of 2
main systems, 11 sub-modules that each system and module was important for
system development. The assessment of the system architecture from experts
found that the system architecture designed by the researcher was at very good
level which showed that the architecture that the researcher has designed can be
used to develop the system of virtual team campus on Cloud to support the in-
ternal quality assurance of Rajamangala University of Technology.

Keywords—Virtual team, cloud computing, internal quality assurance, system
architure

1 Introduction

Education is one of the fundamental factors for the development. Higher education
is considered as an important part of the country's economic and social development.
For this reason, the government needs to improve higher education and maintain a
high level of education. [1,2] The concepts of quality and quality assurance are im-
portant and more popular. Therefore, higher education quality assurance is important.
[3] Higher quality assurance therefore encourages customers, build confidence for
partners, meet the needs and the expectation of receiving higher education providers
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[4] The development of Thai educational standards and quality assurance currently
requires the quality assurance system for education to improve the quality and educa-
tional standards comprising internal quality assurance systems and external quality
assurance systems by considering internal quality assurance as a mission of the educa-
tional administration process. Educational institutions therefore must develop systems
and mechanisms for quality assurance to be used in pursuing, monitoring and evaluat-
ing the operation to be in accordance with the policy plan, goals and quality standards
set by the educational institutions or agencies continuously in order for the stakehold-
ers to be satisfied and create confidence in the quality of graduates which the educa-
tional quality assurance system within the tertiary level consists of insurance , faculty
level in curriculum level, faculty level and institutional level [5-7] In order for the
quality assurance of education to be useful, there should be a guideline for organizing
the internal quality assurance process according to the quality cycle consisting of 4
steps:

e Planning (Plan)

e Operating and data collecting (Do)

¢ Quality assessment (Check)

e Suggesting for improvement (Action) [5,8]

The virtual team is a method used by organization uses to help the staffs work to-
gether, even though they are in different location and times which has limitations in
having to come face to face. The virtual team will work together using telecommuni-
cation and communication technology to achieve common goals. If being managed
effectively, the virtual team will bring the benefits of teamwork and have the potential
to create superiority, working as a team that must work face-to-face.[9-16] that the
communication technology is an important part of the virtual team to work. [17]
Cloud is a technology that allows users to use software and applications from online
environments anytime that users can store data at a remote location and can be ac-
cessed from an internet-connected device. Virtual teams can store all the information
in one place. The chances of duplication of documents on other computers will be
reduced, making sure that the latest version of the document is used [18-26].

From the above information, the researchers designed the system architecture for
virtual team campus on Cloud to support the internal quality assurance work of Ra-
jamangala University of Technology according to the administrative context of Ra-
jamangala University of Technology comprising many educational centers in order to
be able to work together as a team according to the internal quality assurance system
and mechanism.

2 Research Objectives

The purposes of this study were:

e To design the system architecture for virtual team campus on Cloud to support
internal quality assurance work of Rajamangala University of Technology.

100 https://www.i-joe.org



e To assess the system architecture for virtual team campus on Cloud to support
internal quality assurance work of Rajamangala University of Technology.

3 Research Methodology

This research is a research and development (R&D) which was divided into 2 steps
as follows.

3.1  The first steps

Designed the system architecture for virtual team campus on Cloud to support in-
ternal quality assurance of Rajamangala University of Technology which comprised
following details:

System architecture design used data obtained from research, synthesis analysis in-
cluding related researches. The process of the system was in accordance with the
internal quality assurance process according to the quality cycle (PDCA) [5] and the
instrument used in the team as from the synthesis as shown in Table 1.

Table 1. The tools to be used in virtual team

O’Ke
Bocker, Duarte, D . | Sivunen, Thissen, | Tur- Nif,e:& 01U &
Tools J. et al. L. & A, & M.R. et al. ban, E. Chen, iash
(1999) Snyder, N . | Valo, A. (2007) etal. | p (2551
T .(2001) | (2006) O 2011
)

Desktop and real-time data confer- v v
encing
Electronic meeting systems v
Video conferencing v v v v
Audio conferencing 4 4 4 4
E-mail v v v v v
Group calendars and schedules 4 4
Bulletin boards and Web pages 4
Non-real-time database sharing and| v
conferencing
Workflow applications v
Instant Messaging and Chat v v v v v v
Groupware /Shared Services v
Web Conferencing 4 v 4 4
File Transfer v
Telephone 4 4 4
Wikis v v
Forums v v v v
Blogs 4 4
Social Networking Sites v v
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O’Ke
Becker, Duarte, D . | Sivunen, Thissen, | Tur- Nif,e:& v o
Tools J. etal. L. & A, & M.R. et al.|P2™ E- Chen, inadh
(1999) Snyder, N . | Valo, A. (2007) etal. | p (2551
T.(2001) | (2006) O 011
)
Cloud v
Document Sharing and Collabora- v
tion
File Sharing v
Collaborative Presentation Soft-
ware
Discussion Databases 4
Document Management Software v
Electronic Document Management 4
Electronic White boarding 4
Group Scheduling and Calendaring v
Knowledge Management systems 4
One-way Bulletin Boards v
Project Management Software v
Work Flow Management Systems v
Discussion forums 4

From Table 1, it showed that the researchers grouped the tools with similar proper-
ties and synthesized the tools to be used as a virtual team work in the internal quality
assurance work and presents the tools from the synthesizer to the experts for inter-
viewing and made corrections according to the advice of experts. The resulted system
component comprised

e Internal Quality Assurance Workflow System which comprised Planning Module,
Doing Module, Checking Module, Acting Module and Report Module

¢ Information Support System which comprised Knowledge Management Module,
File Sharing Module and Document Management Module

e Communication Support System which comprised Instant Messaging Module, Web
Conferencing Module and Electronic Mail Module.

As a sequence, the researchers created a questionnaire for samples who were in-
volved in the internal quality assurance for the analysis of confirmed components of
the system. The results of the analysis indicated that the system components that the
researchers synthesized were at a good level. The researcher then applied the system
components to design the team system architecture as a Cloud-based campus to sup-
port the internal quality assurance work of Rajamangala University of Technology.

The system architecture design was divided into 7 parts as follows:

. Admins: The people who managed the basic information, such as system user infor-
mation, agency information, etc.

. Virtual Team: Teams that worked together in ensuring the quality of internal educa-
tion by using a system divided into 3 teams, consisting of
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(a) Curriculum Team, which worked together in the quality assurance of education
in the curriculum level

(b) Faculty Team, which worked together in the quality assurance of education in
the faculty level

(c) Institution Team, which worked together in the quality assurance of education
in the institution level. All 3 teams worked together within the team and be-
tween teams which team members may be on the campus or the center of the
same or different study areas by working on internal quality assurance through
a developed system

3. IQA Workflow System (IQA WS) which consisted of the following modules

(a) Planning Module (PM): A module used for work planning of internal quality
assurance team in the curriculum level, faculty level and institution level.

(b) Doing Module (DM): A module used for operating, data collecting and record-
ing of internal quality assurance result in the curriculum level, faculty level and
institution level.

(c) Checking Module (CM): A module used for recording the results of educational
quality assessment in the curriculum level, faculty level and institutional level.

(d) Acting Module (AM): A module used for recording guidelines for improvement
of educational quality assurance in the curriculum level, faculty level and insti-
tutional level to be used as guidelines in the next academic year.

(e) Report Module (RM): A module used for issuing reports of information to be
used in the operation of internal quality assurance in the curriculum level, fac-
ulty level and institution level.

4. Collaboration Support System (CSS) which consisted of the following 2 subsys-
tems

(a) Information Support System (ISS) which comprised the following modules:

(1) Knowledge Management Module (KMM): A module used for exchanging
opinions, knowledge, information between the quality assurance teams in
curriculum level, faculty level and institution level.

(i1) File Sharing Module (FSM): A module used for file sharing and using files
together between team members and between the quality assurance teams
in curriculum level, faculty level and institution level

(iii)) Document Management Module (DMM): A module used for managing
documents that were shared between team members and between quality
assurance teams in curriculum level, faculty level and institution level

(b) Communication Support System (CSS) which comprised the following mod-
ules:

(1) Instant Messaging Module (IMM): A module for instant text conversation
between team members and between course quality assurance teams in cur-
riculum level, faculty level and institution level.

(i) Web Conferencing Module (WCM): A module used for chatting or confer-
encing over the internet between team members and between the quality
assurance teams in curriculum level, faculty level and institution level.

(iii) Electronic Mail Module (EMM): A module used for sending email to find
each other between team members and between the course quality assur-

iJOE - Vol. 15, No. 7, 2019 103



ance teams in curriculum level, faculty level, institutional level and in-
volved people.
5. System data storage: The system stored data in the form of database (IQA Data-
base) and store various documents on Cloud (Cloud Storage).
6. Executives: People who involved in the audit of work requesting an operation report
from the system. The executives were divided into 3 groups:
(a) Executive Curriculum
(b) Executive Faculty
(c) Executive Institution
7. Cloud Service: the application of Cloud-based processing for sharing resources over
the internet to work as a virtual team that will be an important part in developing a
team system campus on Cloud in order to support the internal quality assurance work
of Rajamangala University of Technology with group processing software called
Cloud. Cloud was the core of the system to support the virtual team campus system
to work efficiently. As a result, the teams can work together as a team through tech-
nology by working with the system using Cloud computing services. (Software-as-a-
Service)

The system architecture is shown as Fig. 1:

Virtual Team
— Q
e
1QA Database Information for IQA .
o
=
Reporting Module E
Planning Module Executive Faculty
Q 4 Result of Assess IQA
NZ Cloud Storage @
=
i\ 1 E Executive Institution
Doing Module / IQA Support System \
v Tnformation Support System
‘pmet
Checking Module Knowledge Maagement Module  File Sharing Module D s  Modl
gz D Communication Support System

ﬁﬁ ."":v ﬂ?%a
st Messsging Mo Web Conferencing Mo z..m.mmmy
Cloud Service
(Software-as-a-Service)

Fig. 1. The System Architecture of Virtual Team Campus on Cloud to Support Internal Quality
Assurance of Rajamangala University of Technology

Acting Module
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3.2 The second steps

Assessed the system architecture for virtual team campus on Cloud to support the
internal quality assurance of Rajamangala University of Technology which consisted
of the following steps:

e Presented the designed system architecture to 10 experts involved in internal quali-
ty assurance and information and communication technology to assess then the re-
searchers improved the system architecture according to the advice of experts.

e Analyzed the assessment of the system architecture by using the average (x) and
standard deviation. (S.D.) The assessment was designed as a 5-level rating survey
by Likert.

4 Research Results

The assessment of the system architecture designed by the researchers as advised
by from experts can be summarized as follows:

Table 2. The assessment result of system architecture

List of assessment X S.D. Result
1. The users involving in the system 4.70 0.47 Very good
1.1Admins 4.60 0.52 Very good
1.2 Virtual Teams 4.80 0.42 Very good
1.3Executives 4.70 0.48 Very good
2. System comp{m.ents that wor.ked together as a virtual team in the 4.60 059 Very good
internal quality assurance work
2.1 Internal Quality Assurance Workflow System 10A WS 4.74 0.50 Very good
2.1.1Planning Module :PM 4.70 0.48 Very good
2.1.2Doing Module :DM 4.80 0.42 Very good
2.1.3Checking Module :CM 4.70 0.48 Very good
2.1.4Acting Module :AM 4.80 0.63 Very good
2.1.5Reporting Module :RM 4.70 0.48 Very good
2.2 Collaboration Support System : CSS 4.50 0.64 Very good
.2.21 Information Support System :ISS 4.53 0.65 Very good
.2.2.11 Knowledge Management Module :KMM 4.60 0.52 Very good
.2.21 2.File Sharing Module :FSM 4.30 0.95 Good
.2.21 3.Document Management Module :DMM 4.70 0.48 Very good
.22.2 Communication Support System :CSS 4.47 0.64 Good
2.2.2 1.Instant Messaging Module :IMM 4.40 0.70 Good
.22.2 2.Web Conferencing Module: WCM 4.60 0.52 Very good
.22.2 3.Electronic Mail Module: EMM 4.40 0.70 Good
3 .The operation principles of system architecture 4.53 0.62 Very good
.31 The operation of the system is in accordance with the internal 4.60 0.70 Very good
quality assurance process.
3.2 The appropriateness of each sub-system work relationship in working | 4.40 0.84 Good
together as a virtual team.
3.3 The operation of the system helps to work together as a team between | 4.60 0.52 Very good
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campuses.

3.4 The appropriateness of Cloud service processing systems (Cloud 4.60 0.52 Very good
Service)

.35 The operation principle of the system through Cloud computing in the | 4.30 0.67 Good
form of software services (Software-as-a-Service)

.36 Appropriate storage system (Database, Cloud Storage) 4.70 0.48 Very good
Total average assessment results 4.60 0.58 Very good

From Table 2, the assessment of the system architecture for virtual team campus on
Cloud to support the internal quality assurance work of Rajamangala University of
Technology from experts found that the assessment results were at the most appropri-
ate level from the assessment results in 3 aspects, namely, the first group of users
related to the system which found that the average level of suitability was at the high-
est level; The second aspect, the composition of the system virtual team campus on
Cloud support the internal quality assurance of Rajamangala University of Technolo-
gy found that the average level of suitability was at the highest level and the third
aspect, the working principle of system architecture, found that the average level of
suitability was at the highest level.

From the assessment of the system architecture, it was known that in terms of user
groups related to the system was at the most appropriate level. This showed that the
operation the system consists of user groups, ie admins, virtual teams and executives
that will work together as a virtual team in the work of insuring the quality of educa-
tion by working with the system, work procedures, quality assurance, internal educa-
tion and internal quality assurance support systems to achieve the goal of internal
quality assurance work; to obtain information in support of internal quality assurance;
to reduce the problem of places, time and distance to travel to be able to work togeth-
er.

5 Conclusion

The system architecture for virtual team campus on Cloud to support internal quali-
ty assurance work of Rajamangala University of Technology was designed to create a
collaborative team environment by using information and communication technology
according to the administration context of Rajamangala University of Technology,
which has managed many educational space centers in order to be able to work to-
gether according to the internal quality assurance system and mechanism. The system
was designed by using quality circuits (PDCA) [5]. The researchers found that the
system architecture that was designed with the use of information and communication
technology in accordance with the working principle of the system through cloud-
based processing in the form of software services to work together as a virtual team.
System architecture consisted of user groups, ie admins, virtual teams and executives
which will work together as a virtual team to work within the quality assurance work
by working with the system of work procedures, internal quality assurance which
consisted of 5 modules including:
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Planning Module
Doing Module
Checking Module
Acting Module
Reporting Module

Together with team collaboration support system for internal quality assurance that
included Information Support System which consisted of 3 modules, namely:

e Knowledge Management Module
e File Sharing Module
e Document Management Module

Communication Support System, which consisted of 3 modules, namely:

o Instant Messaging Module
e Web Conferencing Module
e FElectronic Mail Module

Each of the aforementioned modules played an important role in system develop-
ment in bringing support to work together as a team in internal quality assurance work
which each module was consistent with the researches of various authors [27-34].
This showed that the systems and modules that the researcher has designed can work
together to achieve the goals of internal quality assurance work in order to obtain
information for supporting internal quality assurance work and reducing the problem
of places, time and distance to work together.

The system architecture model designed by researchers focused on the approach
that educational institutions can use to develop the system to support team collabora-
tion in the organization even in different locations by interacting through information
and communication technology systems to achieve common goals in work together
with information sharing, educational exchange and cooperative work improvement.
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