


 
 

 
MESSAGE FROM HONORARY CHAIR (HOST) 

 
The 3rd International Symposium on Innovative Education and 

Technology (ISIET 2018) is most important means of dialogue, which 
offers to the community of professionals and researchers concerned with 
innovation and technology in education for the 21st century. The first ISIET 
2015 demonstrated that vocational and technical teachers felt a strong need 
to unite, talk, and discuss the problems or issues concerned with the 
challenge and changes in the contemporary teaching and learning situation. 
This symposium brings together specialists and academics to discuss and 
disseminate the results emerging from their research. Accordingly, this 
symposium has been organized around opportunities for researchers and 
practitioners to meet and network. 

I would like to thank our co-organizer, Universiti Teknologi Malaysia (UTM), whose together 
systematic work has built up this network and brought people here from many parts of the world. I am 
happy to see here many of our old partners, with whom we have had a good relationship for a number of 
years, and I hope that our cooperation with new partners will be as fruitful. 

The key to our symposium, of course, is to address the problem of ensuring that the curriculum 
we offer our students equips them for the jobs of tomorrow. We need to consider where future 
employment demands will come from, and the skills our graduates will need to complete in a world that 
has been transformed by the internet and new digital technology. In addition, in this symposium, the 
focus is directed at the research and design of new technologies and media that will deliver powerful 
learning strategies and promote engaged learning on the part of students. Students who will have the 
competency and vision to deal with the problems of the 21st Century. Recognition should go to the 
ISIET 2018 organizing committee members who have worked extremely hard to prepare and host the 
important aspects of the symposium programs and social activities. 

We hope you will find the symposium rewarding and your stay in Pathumthani both valuable and 
fruitful. Please take a little extra time to enjoy the spectacular and unique beauty of this region. 
With best wishes, 
 
 
 
Assoc. Prof. Prasert  Pinpathomrat, Ph.D. 
President of Rajamangala University of Technology Thanyaburi (RMUTT), Thailand 
President of the Regional Association for Vocational and Technical Education in East and 
Southeast Asia (RAVTE) 
 
 
 



 
 
 

 

MESSAGE FROM HONORARY CHAIR (CO-HOST) 

ته وبركا هللا ورحمة عليكم السالم  and Sincere Greetings to All, it is 
my pleasure to welcome all of you to the 3rd International Symposium on 
Innovative Education and Technology (ISIET) 2018. I would like to 
congratulate the Faculty of Technical Education, Rajamangala University of 
Technology Thanyaburi for the great efforts in planning and organizing this 
conference. ISIET is one of the platforms to build a global network, improve 
collaboration and initiate sharing of ideas in research with the aim to improve 
the quality of education, mainly on Innovative Education and Technology 
and other related issues in education.  
 Malaysia has embarked on various initiatives to propel the country 
towards its goal of becoming a high income nation and developed economy by 2020. The cornerstone of 
this aspiration is the availability of highly skilled human capital. In this context, ISIET plays a pivotal 
role in providing skilled workforce to fit the demand for the country’s economic transformation. 
According to MOHE’s Malaysia Education Blueprint (Higher Education), there will be an increase in 
demand for an additional 1.3 million TVET workers by 2020 in the 12 National Key Economic Areas 
(NKEA) identified under the Government’s Economic Transformation Programme (ETP). Therefore, 
TVET qualifications play a vital role in the country's economy by equipping our future talents with 
TVET knowledge and skills from basic to advanced levels in various economic sectors. Pursuing an 
ISIET qualification will enable students to acquire real skills which can prepare them towards further 
training in various fields and also prepare them for future employability. In addition, these students also 
will have the potential to become leaders of innovation. 
 Therefore, this conference is an opportunity for academicians from local and international 
institutes of higher education, postgraduate and undergraduate students from various disciplines in ISIET 
to present, share, exchange opinion and discuss research ideas to promote Innovative Education and 
Technology. As a co-organiser, we are very grateful for the significant contributions made by 
Rajamangala University of Technology Thanyaburi to ensure that this conference is a success. It is our 
aspiration that the discussions and sharing from the conference will contribute towards achieving our 
national agenda to become high income countries.  
  Last but not least, I sincerely hope that this conference will achieve its objectives in providing a 
platform for researchers in ISIET to share research findings, knowledge and latest development in 
ISIET. Thank you. 
 
 
 
Prof. Datuk Ir. Dr. Wahid bin Omar 
NAIB Chancellor, Universiti Teknologi Malaysia (UTM), Malaysia 
 



 
 

 
 

MESSAGE FROM GENERAL CHAIR 
  

On behalf of the organizing committee for the 3rd International 
Symposium on Innovative Education and Technology (ISIET) 2018, I 
have to say thank you very much to everyone for coming today and be 
part of this event. This international conference is in accordance with 
RMUTT internationalization strategic policy and for education to meet 
the international standards in 2018. The Faculty of Technical Education 
realizes the importance of university policy for internationalization. We 
therefore create and transfer technology for learning and teaching. 

We have been promoting and developing research as well as 
giving chance to the researchers to present their research to international 
forum. The Faculty of Technical Education respectfully request for the approval of the 3rd International 
Symposium on Innovative Education and Technology 2018 (ISIET 2018) with the theme “Innovative 
Education for Globalization in 21st Century” for the purpose of gathering researchers from different 
parts of the world to present and discuss their research works.  
 This is for the third time and we got cooperation and support by other international organizations, 
Co-hosted by Regional Association for Vocational Technical Education in East and Southeast Asia 
(RAVTE) and Universiti Teknologi Malaysia (UTM). The presentation to be presented will highlight 
research on innovation, technology and education. Now is the auspicious time to invite the president to 
open the 3rd International Symposium on Innovation and Technology 2018 (ISIET 2018). 
 
 
    
Asst. Prof. Arnon  Niyomphol 
Dean of Faculty of Technical Education 
Rajamangala University of Technology Thanayaburi (RMUTT), Thailand 
 
 
 
 
 
 
 
 
 
 



 
KEYNOTE SPEAKER 

 
Prof. Dr. Rolf Gennrich : “Future Challenges of Global TVET Education” 
 

Dr.Rolf Gennrich has been closely associated with Technical and 
Vocational Education and Training (TVET) for over 50 years. His professional 
career started in 1963 as a skilled worker and master craftsman. Soon afterward 
he became a trainer, teacher and school manager at a vocational training school 
associated to a state holding company in the construction sector. He has held 
various leading positions since 1983 within vocational schools, government 
authorities and at TVET-research institutions in Germany. Completing post-
graduate studies in the adult vocational education at the Humboldt University 
of Berlin, Germany, in 1991 he was awarded a doctorate in vocational pedagogy at the same university.  

From 1975 to 1978 he was assigned overseas as a TVET expert and team leader tasked with 
establishing the first vocational training centre for construction workers in Vinh, Vietnam. Following 
that he was employed by the German Agency of Technical Cooperation GTZ (now GIZ) for over 17 
years as a team leader and programme director in several of the countries undergoing rapid development 
at the time. Aside from other responsibilities he was involved in vocational system advisory and human 
resource development projects to promote labour market-oriented TVET development and research. 

Dr Rolf Gennrich has spent over 27 years of his professional career working as an expert in TVET 
in various developing countries, largely in North Africa, the South East Asian region and China. At the 
moment he is active as a consultant and lecturer in strategy and policy development for the TVET sector 
assisting government authorities and international development cooperation agencies serving also as a 
coach and management advisor. Dr Gennrich is a frequent guest lecturer at universities offering 
vocational teacher education programmes.  
From 2008 he has been assisting the German development agency GIZ to found the Asia's first regional 
cooperation platform on vocational teacher education (RCP). 
Prof. Dr.Rolf Gennrich, Senior consultant of Highter Educaiton, Vocational Teacher Education and 
TVET, Vientian, Lao PDR. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
INVITED PAPER 

 
Prof. B.C. Mahapatra : “Intervention of Technology Based Learning Environment for Globalization 
of Education” 
 

Prof. (Dr.) Bhuban Chandra Mahapatra had earned the Bachelor 
Degree in the discipline of Education in 1989 from Utkal University, BBSR, 
Orissa, India. In the year 1991, he had earned M.Ed. Degree from Devi Ahilya 
Vishwavidyalaya (DAVV), Indore, India with specialization of Educational 
Technology and Computer Education. Apart from that, he have been awarded 
Ph.D. by the same University in the year 1995 with super specialization in 
Educational Technology i.e. Technology of Teaching and Instructional 
Design. 

After completing his studies, he have taught two years in Institute of Management Study Devi 
Ahilya Vishwavidyalaya (DAVV), Indore with specialization subjects (Operational Research and 
Computer Application in Management Studies). In 1997, he have joined Dr. Baba Saheb Ambedkar 
National Institute of Social Sciences (BANISS), MHOW, Indore, for his Post-Doctoral research work 
and to promote research, extension and teaching activities by the institution for the M.Phill. and Ph.D. 
scholars. In 2003, he joined Madhya Pradesh Bhoj (Open) University, a Global Mega University as 
Lecturer in Education (Assistant Professor) in the Department of Multimedia Education. After two years 
the University gave him an opportunity to work in the Department of Special Education for the 
development of innovation in Instructional Designing through Multimedia approaches of learning. 
During his professional career, he have taught various educational subjects with specialization in 
Research Methodology, Educational Psychology, Special Education, Educational Technology in 
different Universities and Institutions.  

He enjoy student-teacher supervision and consider such applied responsibilities to be among the 
most important contributions, also like to work for education of children. Apart from that, he have 
twenty two years of Research, experiences with his Ph.D. and Post-Doctoral research activities 
associated with the problem of India Education System. With more than five dozen of Research Papers, 
Articles and sixteen books available in International market. With un-doubtable administrative capacity 
in the University/Institution, academic contribution, direction and management of educational problems 
of staff, students and administrators with suave co-ordition in the International bodies, Government and 
NGO’s reveals my suitability. He have visited several countries for exploring higher education in general 
and Teacher Education in special. 
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[ INVITED PAPER ] 

Intervention of Technology based Learning Environment for Globalization of Education 
 

Prof. (Dr). B.C. Mahapatra 
Professor of Education, Ph.D. Guide JJT University, Rajasthan, India 

 
Abstract This paper is trying to focus on need and 
importance of educational technology and 
information communication technology for the 
promotion of education worldwide. The principle of 
Instructional Technology (IT) and Learning 
Technology (LT) are associated with the Teachers, 
Teaching Environments and Learners’ achievement. 
Intervention of technology in the teaching learning 
process as a result of Educational Technology is the 
product of instructional and learning process. In both 
IT and LT are more potential by the use of Information 
Communication Technology (ICT) for resolving the 
burning issues teaching learning process now a days. 
For many of us, the lure of computers is a powerful 
one. The views and action taken by UNESCO through 
ICT application with critical thinking of different 
thinkers for the promotion of ICT in order to come 
learning deficiencies of different components working 
to education are explored. In our teaching learning 
process the core principle according to the national 
goal how to see the maximum output in the part of the 
learners. Lastly by explaining all these factors 
concluded by the social implementation of ICT in 
education.] 

 
Keywords: Information Communication 
Technology, Multimedia Education, Learning 
Technology, Instructional Technology, Competency 
Framework for Teachers, Open Education Resource. 
 
*Prof. B.C. Mahapatra, Professor of Education, Ph.D. 
Guide JJT University, Rajasthan, India. 
Correspondence Address (A-103, Minal Residency, 
J.K. Road, Govindpura, Bhopal, M.P., India, 
b_cmahapatra@yahoo.co.in, 0919424482314) 
 

 
Introduction 
 In the world of globalization concept and it’s 
acceptability in the knowledge society which shape 
the progress and development of any county are trying 
to redefine according to their needs. The Learning 
Community is an organization developed for the 
improvement in the ways of teaching and learning by 
the application of creativity and innovative practices 
in Education System. Objectives of the organization 
are to develop and promote Learning & Education and 
to provide a forum for discussion and deliberations on 
issues and problems related to Education in general 
and Learning in particular. Teachers are key players 
in maintaining and improving the quality of education 
and training systems. In the present era of technology, 
teacher’s obligation is confined not only to acquire 
new knowledge and skills but to develop them 
continuously also. The education and professional 
development of every teacher needs to be seen as a 
lifelong task, and be structured and resourced 
accordingly. Professional development refers to 
activities to enhance professional career growth of 
teachers to foster teacher’s growth. Professional 
development of teachers is to develop new insights 
into pedagogy and their own practices, and explore 
new or advanced understandings of contents and 
resources. To equip the teaching body with the skills 
and competences requires continuous professional 
development programmes. Need of out sources and 
localization of education through Information 
Communication Technology (ICT) in order to achieve 
National Goal through planning is a challenging issue 
for teachers, teacher educators, academicians, and 
scholars need single platform to deliberate and attain 
valuable and viable suggestions for professional 
development of teachers. 
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ICT and Higher Education  
 Higher education plays a pivotal role in the 
development of a country, as it is viewed as a powerful 
means to build knowledge based society. In India, 
higher education imparted by universities is facing 
challenges in terms of Access, Equity and Quality. 
The Government of India has taken several initiatives 
during the Eleventh Five Year Plan period to increase 
access to higher education by adopting state specific 
strategies, enhancing the relevance of higher 
education through Curriculum reforms, Vocational 
programs, Networking, Information Technology 
adoption and Distance Education along with reforms 
in governance. This paper is considering the rapid 
spread of ICT applications has brought about 
markedly drastic technological, social and economic 
transformations. These changes have caused 
educational institutions, administrators, teachers to 
rethink their roles, teaching and vision for future. The 
sustainability of a nation in the era of knowledge 
economy depends on the effective educational system. 
Productivity is an economics concept where 
productivity is considered as the comparative analysis 
of input and outputs. In educational system the inputs 
are teachers, students, classroom material, equipment 
of teaching, methods of teaching and outputs are 
quantity and quality of student learning. The proper 
integration of ICT with teaching/learning 
environment increases education and increased 
productivity. ICT provides various opportunities to 
educational learners and make teachers aware of their 
new roles & responsibilities in teaching and learning 
process. The growing use of ICT will change many of 
the strategies employed by both Teachers and 
Students in the learning process. The role of ICT the 
educational administration is recurring and 
unavoidable. ICT has enabled us to monitor and 
evaluate what is learned, how it is learned and when 
and where learning took place. It is also enable the 
educational management system to discharge various 
functions such as, conduction of exams, coordination 
between potential institutes, alumni network. ICT also 

work for nontraditional students by providing internet 
based education to them anytime and anywhere and 
these internet technologies enables innovative ways of 
teaching e.g. Tata Sky educational system. ICT is 
going to play a vital role in bringing about qualitative 
change in every aspect of our life in general and that 
of governance of education. 
 
Some Quick facts about Indian Higher Education 
 There are 24.6 million students undergoing 
Higher Education in India as of 2016. There has been 
a significant rise in enrollment from rural population 
in Higher Education. The GERs in rural areas have 
been rising steadily and expected to reach 12.84% by 
2020. A growing number of women are expected to 
enroll in Higher Education Institutes. Currently over 
6.1 million women are enrolled in Higher Education 
and is expected to grow to 12.15 million by 2020. 
There is a high demand from working professionals 
for Executive Education programs. Three Indian 
universities were listed in the Times Higher Education 
list of the world’s top 200 universities — Indian 
Institutes of Technology, Indian Institutes of 
Management, and Jawaharlal Nehru University in 
2015 and 2016. Six Indian Institutes of Technology 
and the Birla Institute of Technology and Science - 
Pilani were listed among the top 20 Science and 
Technology schools in Asia by Asia Week. The Indian 
School of Business situated in Hyderabad was ranked 
number 12 in global MBA rankings by the Financial 
Times of London in 2010 while the All India Institute 
of Medical Sciences has been recognized as a global 
leader in medical research and treatment. (Source: 
UGC Higher Education in India 2008 - 11th Five Year 
Plan Vol. II) 

ICTs stand for Information and 
Communication Technologies. According to Blurton : 
ICT is defined as “diverse set of technological tools 
and resources used to communicate, create, 
disseminate, store, and manage information”. 
Technologies included in ICTs are: Radio and 
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Television (broadcasting technology), Telephony, 
Computers, and the Internet. 
E-Learning: Commonly associated with higher 
education, professional and corporate training, e-
learning encompasses learning at all levels, both 
formal and non-formal, that uses an information 
network—the Internet, an intranet (LAN) or extranet 
(WAN)— whether wholly or in part, for course 
delivery, interaction and/or facilitation. Others also 
term it an online learning. 
 Open and distance learning: Open and 
distance learning is defined by the Common wealth of 
Learning as “a way of providing learning 
opportunities that is characterized by the separation of 
teacher and learner in time or place, or both time and 
place; learning that is certified in some way by an 
institution or agency; the use of a variety of media, 
including print and electronic; two-way 
communications that allow learners and tutors to 
interact; the possibility of occasional face-to-face 
meetings; and a specialized division of labour in the 
production and delivery of courses. “The use of ICT 
has extended the scope of offering educational 
programmes at a distance. The off-campus delivery 
was an option for students who were unable to attend 
the classes regularly. Today, many students are able to 
make this choice through technology-facilitated 
learning settings. This make available the education 
everywhere, it is time and cost saving also. The major 
benefit of ICT implementation in education is it 
extending courses of choice to students of different 
backgrounds, cultures, perspectives. Learners are free 
to participate in learning activities at their 
convenience through online technologies. Eminent 
teachers from different parts of the country and abroad 
can be utilized for teaching at their convenience 
through mobile technologies and seamless 
communication technologies that support 24x7 
teaching and learning for instance NPTEL (National 
Programme on Technology Enhanced Learning, 
India, 2007), EKLAVYA Technologies Channel, 
India, 2007, Tata Sky Active education classrooms 

etc. All these above technologies are the fruitful result 
of ICT implementation in education sector which 
provide a new direction in modern education. All 
these education can be provided through 
Teleconferencing, Videoconferencing, Web-based 
conferencing, Audio conferencing and other ICT 
technologies. MOOC and SWAYAM platform 
accredited by the Government of India for Higher 
Education facilitation and for the quality improvement 
of the Higher Education with Global Inter with intra 
factors assimilations.   
 Teleconferencing: refers to “interactive 
electronic communication among people located at 
two or more different places.” There are four types of 
teleconferencing based on the nature and extent of 
interactivity and the sophistication of the technology: 
1) audio conferencing; 2) audio-graphic conferencing, 
3) videoconferencing; and 4) Web-based 
conferencing. Audio conferencing: involves the live 
(real-time) exchange of voice messages over a 
telephone network. When low-bandwidth text and still 
images such as graphs, diagrams or pictures can also 
be exchanged along with voice messages, then this 
type of conferencing is called audio-graphic. Non-
moving visuals are added using a computer keyboard 
or by drawing/writing on a graphics tablet or 
whiteboard. Video conferencing allows the exchange 
not just of voice and graphics but also of moving 
images. Video conferencing technology does not use 
telephone lines but either a satellite link or television 
network (broadcast/cable).Web-based conferencing: 
as the name implies, involves the transmission of text 
and graphic, audio and visual media via the Internet; 
it requires the use of a computer with a browser and 
communication can be both synchronous and 
asynchronous. 
 
ICT IN TEACHER EDUCATION UNESCO 
VISION; AN INNITATION  
The objectives of the UNESCO were to be ICT: 
 Explore how ICT has been integrated into 
teaching and learning in the Pacific; 
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 Review the issues, challenges and initiatives 
related to ICT competencies for teachers in the 
Pacific; 
 Introduce the UNESCO ICT Competency 
Framework for Teachers (CFT); 
 Discuss teacher development approaches that 
make capacity building possible; 
 Discuss where and how policies and practices 
in education need to respond to harness the potential 
of ICT in teacher development; 
 Explore possibilities for further 
implementation/contexualisation of the UNESCO 
ICT CFT in the Pacific; and 
• Engage multilaterals, donor agencies, NGOs, 
private sector on collaboration within the region to 
implement ICT in Education initiatives. 
During the forum, presentations were made by Pacific 
regional representatives including USP, UNESCO-
Pacific Office and the Secretariat of the Pacific 
Community on the current status of ICT in education 
in the region. Professor Chandra made a presentation 
on ICT and its role at USP and the Pacific region. He 
was also a member of the panel discussion on issues 
in ICT in the Region. The donor presentations were 
focused on the importance of building teacher 
capacity in ICT in education. Best practices and case 
studies from the Caribbean region were also shared 
with the objective that they could possibly be re-
contextualized for the Pacific region. The 
presentations brought about engaging discussions 
amongst the delegates on experiences, challenges and 
opportunities of integrating ICT in education for the 
Pacific region. The discussions will be extended 
through an online forum to continue to discuss issues 
raised at the forum. 
 Globalization and technological change—
processes that have accelerated in tandem over the 
past fifteen years—have created a new global 
economy “powered by technology, fueled by 
information and driven by knowledge.” The 
emergence of this new global economy has serious 
implications for the nature and purpose of educational 

institutions. As the half-life of information continues 
to shrink and access to information continues to grow 
exponentially, schools cannot remain mere venues for 
the transmission of a prescribed set of information 
from teacher to student over a fixed period of time. 
Rather, schools must promote “learning to learn,” i.e., 
the acquisition of knowledge and skills that make 
possible continuous learning over the lifetime. “The 
illiterate of the 21stcentury,” according to futurist 
Alvin Toffler,” will not be those who cannot read and 
write, but those who cannot learn, unlearn, and 
relearn.” Concerns over educational relevance and 
quality coexist with the imperative of expanding 
educational opportunities to those made most 
vulnerable by globalization—developing countries in 
general; low-income groups, girls and women, and 
low-skilled workers in particular. Global changes also 
put pressure on all groups to constantly acquire and 
apply new skills. The International Labour 
Organization defines the requirements for education 
and training in the new global economy simply as 
“Basic Education for All”, “Core Work Skills for All 
“and “Lifelong Learning for All”. Information and 
communication technologies (ICTs) — which include 
radio and television, as well as newer digital 
technologies such as computers and the Internet—
have been touted as potentially powerful enabling 
tools for educational change and reform. When used 
appropriately, different ICTs are said to help expand 
access to education, strengthen the relevance of 
education to the increasingly digital workplace, and 
raise educational quality by, among others, helping 
make teaching and learning into an engaging, active 
process connected to real life. However, the 
experience of introducing different ICTs in the 
classroom and other educational settings all over the 
world over the past several decades suggests that the 
full realization of the potential educational benefits of 
ICTs is not automatic. The effective integration of 
ICTs into the educational system is a complex, 
multifaceted process that involves not just 
technology—indeed, given enough initial capital, 
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getting the technology is the easiest part!—but also 
curriculum and pedagogy, institutional readiness, 
teacher competencies, and long-term financing, 
among others. 
 The basic objective and responsibility of any 
Government all over the world is to provide and avail 
quality and education for all from elementary level to 
higher education. In our teaching learning process the 
core principle according to the national goal how to 
see the maximum output in the part of the learners. 
The principle of Instructional Technology (IT) and 
Learning Technology(LT) are associated with the 
Teachers, Teaching Environments and Learners’ 
achievement. Intervention of technology in the 
teaching learning process as a result of Educational 
Technology is the product of instructional and 
learning process. In both IT and LT are more potential 
by the use of Information Communication 
Technology (ICT) for resolving the burning issues 
teaching learning process now a days. For many of us, 
the lure of computers is a powerful one. However, 
many of us also refrain from using computers for fear 
of failure. We want to hone computer skills, but are 
scared to make the effort because we lack those very 
skills. Too many of us, especially in the field of 
learning, are caught in this modern tug-of-war. Better 
understanding by the applications of pedagogical 
issues related to learning process of the learner in any 
stages are the remarkable area for the of educational 
problems. ICT in teaching learning process in both LT 
and IT trying to facilitates pedagogical issues with 
respect to other learning constraints of both learners 
and teachers. The emerging concept of media 
approach of teaching learning changed with the 
integration different media with single platform as 
Multi Media (MM) approaches of teaching learning.  
REMARKS 
 The ICT has become indispensable and will 
remain as such with the growth of higher education 
and the civilization in future. At the same time care 
must be taken by the governing authorities for proper 
control and licensing to ensure quality, accountability 

and certification in higher education. Information and 
communication technologies (ICTs) are a major factor 
in shaping the new global economy and producing 
rapid changes in society. Within the past decade, the 
new ICT tools have fundamentally changed the way 
people communicate and do business. They have 
produced significant transformations in industry, 
agriculture, medicine, business, engineering and other 
fields. They also have the potential to transform the 
nature of education-where and how learning takes 
place and the roles of students and teachers in the 
learning process. Teacher education institutions may 
either assume a leadership role in the transformation 
of education or be left behind in the swirl of rapid 
technological change. For education to reap the full 
benefits of ICTs in learning, it is essential that pre-
service and in-service teachers have basic ICT skills 
and competencies. Teacher education institutions and 
program must provide the leadership for pre-service 
and in-service teachers and model the new pedagogies 
and tools for learning. They must also provide 
leadership in determining how the new technologies 
can best be used in the context of the culture, needs, 
and economic conditions within their country. To 
accomplish these goals, teacher education institutions 
must work closely and effectively with teachers and 
administrators, national or state educational agencies, 
teacher unions, business and community 
organizations, politicians and other important 
stakeholders in the educational system. Teacher 
education institutions also need to develop strategies 
and plans to enhance the teaching-learning process 
within teacher education programs and to assure that 
all future teachers are well prepared to use the new 
tools for learning. This is intended to help 
policymakers in developing countries define a 
framework for the appropriate and effective use of 
ICTs in their educational systems by first providing a 
brief overview of the potential benefits of ICT use in 
education and the ways by which different ICTs have 
been used in education thus far. Second, it addresses 
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the four broad issues in the use of ICTs in education—
effectiveness, cost, equity, and sustainability. 
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Abstract This research study on the Development 
of engineering skills using student’s projects. Science 
Students Program, Faculty of Education Chiang-Rai 
Rajabhat University. The Objective to study was 
compare skill level and create the model of 
engineering skill development for Science students of 
the Faculty of Education, Chiang-Rai Rajabhat 
University. The tools used in this research study were 
the research knowledge form (T1); the research report 
evaluation form, assignment 1(T2); the Keyword - 
Engineering Skills; Students Projects  quality 
assessment of the title and the introduction, 
assignment 2 (T3); the quality of assessment and 
related theory, assignment 3 (T4); the quality 
assessment of research methodology, assignment 4 
(T5); the quality assessment of research project, 
assignment 5 (T6); the quality assessment of the 
abstract, assignment 6 (T7); and the quality 
assessment of the references, the learning records, the 
dialog records, and the lesson plan. Data analysis was 
mean and standard deviation the comparison mean 
was T-test and variance analysis. There are present 
information in the table with a description and content 
analysis. Results indicated that: 

1. The results of the study of engineering skill 
levels of Science students program in the Faculty of 
Education at Chiang-Rai Rajabhat University showed 
that before learning activities. The students have 
achieved the top three highest score were14, 12, 
and10.  Furthermore, the group discussion which 

solution analyze, it was shown that the students 
problem were planning and development. Secondly, 
there are testing and evaluation, the last problem was 
outcome presentation. 

2. Development of engineering skills using 
student’s projects. Science Students Program, Faculty 
of Education Chiang-Rai Rajabhat University 
provided 7 topics in student’s projects. 

3. The comparison of engineering skills using 
projects as the foundation for Science students 
program in the Faculty of Education at Chiang-Rai 
Rajabhat University. Mean was used to analyze of 
engineering skills, both before and after learning 
activities. Overall, analysis revealed that students 
have better skills after learning activities than before 
learning activities at percentage of advancement was 
34.94. 

4. The procedure has created model for 
engineering skills using projects as the foundation for 
Science students program in the Faculty of Education 
at Chiang-Rai Rajabhat University. The model of this 
study provided:  

Step 1: Training courses were provided the 
knowledge of STEM Education and has taught about 
engineering skills. 

Step 2: An engineering development process was 
presented 9 steps: 

       1) Problem Identification 
      2) Related Information Search 
       3) Testing  
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       4) Evaluation 
      5) Solution Design 
       6) Final test 
       7) Examine Analysis 
       8) Procedure Summary 
       9) Presentation 

Step 3: The solution and problem in the first step 
have created projects and lesson plans that 
appropriately with activities in every classroom for 
students in the bachelor's degree. 
 
Keywords: Engineering skills, Students projects      
 
Background and Signification of the Research 
Problem.   
       The society have been changing rapidly and 
production methods with personnel efficiency for 
competition in the social. The level of expectations 
regarding the performance for personal efficiency of 
employee that have professional skills as an ethical, 
moral, ethical person who can be a good role model in 
the society. There are national economic and social 
development plan. Moreover, the national society 
realize that development of people are priority. This 
research applies to achieve the Philosophy of the 
sufficiency Economy as promote all level of the nation 
to be peaceful. Therefore, Social Development 
Strategy and Culture. This development focus on 
human development through education and provide 
Knowledge to everybody for improving quality of life 
in every fields which can balance on mental health, 
physical, Knowledge and abilities. Learning activities 
and arranging plenty of local knowledge according to 
proper environment in the society. According to 
foundation of live as resources, knowledge and 
culture. Moreover, people should be aware of 
multicultural, traditions, local harmony cultural and 
multi culturalism.   
       This reason can develop the community or local 
stability. According to Rajabhat University strategy 
encourage employee productivity, professional 
quality and standard of Rajabhat University Acts 2004 

focus on Four section such as academic, research, 
academic services and support culture, still follow this 
strategy until present.  Science and technology are 
necessary and have influence in daily life. This is very 
important for society have knowledge, think logically 
and solving problem. However, the system have effect 
to support people intelligence, which have the same 
method in scientific knowledge. Particularly, ASEAN 
Community have plan to increase quality of students 
have graduated from University. All students will be 
teacher, who should have quality of education 
accordance with the standards in ASEAN countries. 
Furthermore, student be able to apply their knowledge 
with local community, which have difference learning 
environments.  
         STEM Education is the integration of science 
(S), technology (T), engineering (E), and mathematics 
(M). The results of STEM Education in the United 
States found that teachers arrange activities by using 
Project-based Learning method can motivate student 
be more creative. STEM Education is also a context 
Integration related to dairy life as well. This will 
increase the chances of work. Strengthening the 
country's economy. [1](50) Chiang-Rai Rajabhat 
University is an institute that produces science 
teachers to society. Being teacher in various school, 
which is very important to preparation student teacher 
follow STEM Education system, similar with teaching 
another subjects, the results showed that the first 
significant of failures is science classes in the 
elementary school because training teacher lack of 
confidence and experience. [1](54) The science 
project work was findings indicated that science 
teacher was lack of engineering skills such as quantity, 
size, compatibility and critical thinking. The second 
important skills was sense of magnitude. Therefore, 
Thai education learn only project work without 
engineering critical thinking. The learning STEM 
Education by using inventions are not successful. [2] 
(43, 53, 96) 

In conclusion, development engineering 
skills using project-based to students Faculty of 
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Education, Chiang-Rai Rajabhat University. 
However, teaching style should be modify according 
in integration of education in many disciplines. This 
learning method can support students as critical 
thinking, analyze, synthesize and they will apply this 
knowledge to their own teaching experience and solve 
problems in the future.                            .           
 
Objective  
1. To study the engineering skill level of science 
students, the Faculty of Education program, Chiang-
Rai Rajabhat University. 
2. To develop the engineering skills by using the 
project as the foundation of the science students 
program in the Faculty of Education, Chiang-Rai 
Rajabhat University. 
3. To compare engineering skills using student-based 
projects. Faculty of Education, Chiang-Rai Rajabhat 
University 
4. To create a model for developing engineering skills 
using project-based. Faculty of Education, Chiang-
Rai Rajabhat University. 
 
Research Methodology 
Research on the development of engineering skills 
using project-based. Faculty of Education, Chiang-
Rai Rajabhat University. The research was conducted 
in the form of experimental research. The experiment 
showed that: Experimental plan, this study will 
examine the sample by pre-test and post-test. One 
Group Pretest - Posttest Design is a diagram. 
   O1        X     O2 
When   O1   is the engineering skill of the student 
before the learning activities. 
 X    is an activity-based learning project. 
 O2  is the engineering skill of post-learning 
students using project-based teaching activities. 
Phase 1: Study skills in engineering using student 
projects. Faculty of Education, Chiang-Rai Rajabhat 
University.  

1) Target audience, there are 80 science students in the 
Faculty of Education, Chiang-Rai Rajabhat 
University. 
2) Tools, Tools was the engineering skills test. 
3) Collecting data, the researcher conducted self-
collected data to obtain empirical data. 
4) Data Analysis, the data were analyzed by means  
of statistic, mean, and standard deviation. 
 
Phase 2 develops engineering skills using project-
based projects. Faculty of Education, Chiang-Rai 
Rajabhat University 
1) Population, there are 80 science students in the 
Faculty of Education, Chiang-Rai Rajabhat 
University. 
2) Tools, the instruments used in this study were  
the Engineering Skills Test (T1), Project Evaluation 
Task 1 (T2) Quality Assurance for Problem 
Identification Task 2 (T3) Quality Assessment for 
Related Concepts, Task 3 (T4), Quality Assessment 
for Planning and Development, Task 4 (T5) Quality 
Assurance and Testing, Task 5 (T6) Quality 
Evaluation of Presentation, group discussion 
recording, STEM Education Training Program. 
3) The process of creating and finding the quality of  
tools. The researcher constructed and researched the 
quality of the research tools. 
  Study relevant documents and research 
related to engineering skills. The research tools 
meeting with researcher teams and engineering skills 
measurement by using multiple choices tests. 
4) Collecting data 
Session 1 learning and understanding of STEM 
education and clarify training course was using 
engineering skills for 2 days.  

Session 2 Provides basic engineering 
knowledge and content that student can search more 
information by themselves. 
5) Solving problem and develop training course in  
Session 1 to create project, lesson and warm up 
activities for bachelor's degree students in the lesson 
plan. 
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6) Analysis and evaluation of the research project. 
This research focus on the development of student 
skills according to lesson plan. The research results 
encourage community development. The tools used in 
this study are the learning report. 
Collecting data: the researcher self-collected data to 
obtain empirical data. 
Data analysis: the data were analyzed by frequency, 
percentage, mean and standard deviation. 
 
Research result 
Results of this study provided. 
 1. The results of the study on the skill level of 
engineering for students of the Faculty of Education 
program, Faculty of Education, Chiang-Rai Rajabhat 
University. The average skill level in engineering the 
overall score before the learning activity was 10.58 
and the average level of skill in engineering was good. 
Once classified by individual find that before the 
learning activities. Students with the highest score 
were 12 points and 10 points, respectively. To analyze 
students' problems on the topic of engineering skills, 
it was found that students had the highest level of 
problems. The highest level of planning and 
development was 38.6%, followed by testing and 
evaluation. Presentation of results at 56.3%, the 
average level 40.0% of them identified issues and 
related searching concepts. 
 2. The result of the development of 
engineering skills using the project is base of the 
science students program, Faculty of Education, 
Chiang-Rai Rajabhat University. 
 2.1 There are 7 topics in students project are  
as follows: charcoal bark from pineapple husk herbs, 
chasing the ants mulberry from natural Mulberry 
Odor, absorber odor Pot for the world 
 2.2 The average of the engineering skills of  
the students in the group learning activities (overall) 
in total after the learning activity was higher than 
before the learning activity, with the percentage of 
progress being 37.57. By group after the learning 
activities (summed up), students with the highest 

percentage of advancement were the 6th group of 
warriors, followed by group 7 students 
 2.3 The mean of the average of the  
engineering skills of the students before and after 
learning activities when classified as problem 
identification. It was found that the average of the 
engineering skills of the students, the learning 
activities, the quality of problem identification. 
Overall, after the learning activity (= 18), it was higher 
than before the learning activity (= 10). When 
classified by group find out after learning activities, 
which identifying problem-solving activities. The 
group with the highest percentage of advancement 
was the 3rd, 4th (50%) followed by students in the 
2nd, 6th and 7th (40%). 
 2.4 The average of the engineering skills of  
the students before and after the learning activities 
classified by the quality of the search. It was found 
that the average of the engineering skills of the 
students, the learning activities, the classification, the 
quality of the search, the related concepts. Overall, 
after learning activities (= 17.86), higher than before 
learning activities (= 8.86). Find out after organizing 
learning activities. The group with the highest 
percentage of progression was the 1.4.7 (50%), 
followed by the sixth (45%). 
 2.5 Average engineering skills of students.  
Before and after learning activities classified by 
quality assessment in planning and development. It 
was found that the average of the engineering skills of 
the students, the learning activities, the classification, 
the quality of the planning and the development. 
Overall, after learning activities (= 16.42), higher than 
before learning activities (= 9.14) with a progressive 
percentage of 36.43. Planning and Development the 
group with the highest percentage of advancement 
was the 6th group students (50%), followed by the 1st 
students groups (45%). 
 2.6 Average engineering skills of students.  
Before and after learning activities, classified by 
quality, testing and evaluation. The average 
engineering skills of the students, the learning 
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activities, the quality of the tests, and the evaluation. 
Overall, the learning activity (= 16.71) was higher 
than before the learning activity (=10.86), with a 
breakthrough of 29.29. It was found that after the 
learning activities, students in the group with the 
highest percentage of advancement were the group of 
6 (50%), followed by the third group (40%) 
 2.7 The average of the engineering skills of  
The students before and after the learning activities 
were classified by the quality of the presentation. It is 
found that the average skill of engineering students in 
the learning activities group, the quality of the 
presentation of the results. Overall, after the learning 
activity (= 18.29), higher than before the learning 
activity (= 10.86), there was a progression of 37.14. 
After the learning activity, you identified the results of 
the students with the highest percentage of 
advancement, including the 6th group (55%), 
followed by the seventh student groups (45%). 
 3. Comparison of engineering skills using 
student-based projects Faculty of Education, Chiang-
Rai Rajabhat University 
 3.1 Engineering skills scores of students.  
Before and after learning activities the average 
engineering skills of students before and after the 
activity were found. Overall, after the learning 
activities. Higher than before learning activities. 
There were 34.94 percent progression when classified 
by individual. Students with the highest percentage of 
progress are students number 3, 29, 43, 46, 55 (55%), 
followed by students number 19, 37, 47, 56, 63, 72. 50 
(50%) 
 3.2 Comparison of average engineering skills 
of students before and after learning activities. The 
average engineering skills of students before and after 
learning activities were found. The mean scores of the 
students' post-learning activities were significantly 
different at 0.05 level. Higher than before learning 
activities. 
3.3 Comparison an average engineering   
Skills of students before and after learning activities. 
It was found that the average of engineering skills of 

the students before and after the learning activities 
were statistically significant at the 0.05 level. The 
average score of engineering skills of the students 
after the learning activities. Higher than before 
learning activities. 
 3.4 Comparison an average engineering 
Skills of students before and after learning activities. 
It was found that the average of the engineering skills 
of the students before and after the learning activities, 
classified the quality of problem identification as a 
whole, was significantly different at the 0.05 level. 
After learning activities Higher than before learning 
activities. 
 3.5 Comparison an average engineering 
skills of students before and after learning activities, 
classification, and quality of search related concepts 
the average engineering skills of the students before 
and after learning activities were classified as follows. 
The overall score was statistically significant at 0.05. 
The mean scores of group research skills after learning 
activities Higher than before learning activities. 
 3.6 Comparison an average engineering.  
skills of students before and after learning activities, 
classification, quality of planning and development 
the average engineering skills of the students before 
and after learning activities were classified as follows. 
The overall score was statistically significant at the 
0.05 level. The average score of engineering skills of 
the students after the learning activities. Higher than 
before learning activities. 
 3.7 Comparison an average of engineering  
skills for all students before and after learning 
activities, classification, quality, testing and 
evaluation. It was found that the average of the 
engineering skills of the students before and after the 
learning activities were classified by the quality of the 
test and evaluation. The overall score was statistically 
significant at 0.05. The mean scores of group research 
skills after learning activities Higher than before 
learning activities. 
 
 



 

 
 

13 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

 3.8 Comparison of the average of  
Engineering skills of the students before and after the 
learning activities. Classification, quality of 
presentation. The average engineering skills of the 
students before and after the learning activities were 
classified as follows: The overall score was 
statistically significant at the 0.05 level. The average 
score of engineering skills of the students after the 
learning activities. Higher than before learning 
activities. 

The result of constructing the model of 
engineering skill development using student-based 
project. Faculty of Education, Chiang-Rai Rajabhat 
University while students work on developing 
knowledge, understanding, and practicing skills in 
science, math, and technology through project 
implementation. Learners must have the opportunity 
to apply knowledge, design methods or processes to 
meet requirements or solve problems in daily life. The 
engineering design process (NRC, 2012) is an 
engineering process that consists of six steps. 
 1) Identify problems to understand the 
problem or challenge. Analyze conditions or 
limitations of problem situations. To determine the 
extent of the problem. This will create assignment or 
solving problem.  
 2) Collecting information and concepts 
related to the problem. It gathers information and 
concepts in science, mathematics and technology 
related to problem solving and evaluation approaches. 
Pros and Cons 
 3) Design a solution. Application of 
information and concepts relevant to design of 
assignments or method to solve problems. Take into 
account the resources. Restrictions and conditions as 
prescribed. 
 4) Plan and implement solutions. Determine 
the sequence of the assignment or method. Then create 
a responsibility develop a solution to solve the 
problem. 
 5) Test, evaluate and correct the solution or 
problem. To test and evaluate the use of assignment or 

method. The results may be used to improve and 
develop the most effective solution. 
 6) The solution report or assignments. In this 
study. The study found that the following can be 
discussed: Comparison Engineering skills using 
student-based projects. Program of Science, Faculty 
of Education, Chiang-Rai Rajabhat University before 
and after classes.  There is a significant difference at 
.001 level. This may be because the project is an 
instructional program that allows learners to choose 
what they want to study. Set up a study or project that 
they are interested. Being self-study about one topic 
or more of the following: By learning more about the 
topic of the project, rather than searching the best 
answer from only teacher, project preparation is not 
often slit from the course. It should arrange activities 
in the integrating curriculum. Based on the scientific 
principles under the guidance, consultation and 
supervision of teachers in a systematic and process, 
planning thoroughly study and practice. To conclude 
or study results or answers. Students develop their 
engineering skills through learning activity. This is 
similar with Garrett (2007: 172) who explained that 
"those who are skilled in performing any activity and 
those who are capable of performing such activities". 
It has the ability to perform the task to accomplish it 
effectively, which it is not spending a lot of time. So 
who has skills, they will be accuracy and speed of 
action. There is consistent consistency in different 
behaviors. 
 Comparative the assessment engineering 
skills using student-based projects. Faculty of 
Education, Chiang-Rai Rajabhat University Group 
before and after learning activities. Classified by 
quality issues, quality related literature, quality 
planning and development, quality test and 
evaluation, quality presentation. The results showed 
that there was a statistically significant difference at 
.001 level. The learning process that the learner brings 
as a guideline for the operation. It is a process of 
learning that emphasizes the development of problem 
solving abilities by using the knowledge from training 



 

 
 

14 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

course. [3] (136) Instructor guideline activities was 
provided students improves the skills as analytical 
study, summary information or create specifics 
knowledge to students such as searching information 
skills and reading analysis, synthesis summary 
information, presentation of information, discussion 
and academic debate and work in groups. 
 The students have practiced in the training 
course, that their engineering skills was developed. 
This theory are relevant to Simpson's the conceptual 
framework “Simpson (Instructional Model Based on 
Simpson’s Processes for Psycho Motor Skill 
Development)” Simpson also said that “Skills are 
related to the physical development of the learner. It 
must interact with the feelings that occur. This skills 
can be developed with practice. If students have 
trained well and they will be accurate. Fluency 
Expertise and persistence the effect of behavior or 
action can be observed from the speed, precision, 
strength, and management. The process of teaching 
and learning of the model. [4] (227-247).  
 Collecting engineering skills information by 
using student-based projects. Faculty of Education, 
Chiang-Rai Rajabhat University the process thorough 
interviews revealed that students had the most 
problems about planning and developing. This is due 
to the development of skill-based engineering 
projects. The beginning with choosing appropriate 
concept to solve the problem, next step is to plan the 
implementation. The problem solver must be defined 
as a step-by-step process. Set up the goals and 
timelines for each step which are detailed and clear. 
The development phase involves the design and 
development of product result in problem solving. 
Akasin Limsuwan and teams (Faculty of Engineering) 
talk about management skills in the engineering 
profession. Management is critical to the success of a 
project, because good management helps to achieve 
the project's performance by achieving measurable 
performance and quality at every stage.  Even the 
marketing study program engineering shows that it is 
a profitable project, but if you do not have a good 

management and efficiency. The skills required for 
management such as management. There are the 
fulfillment of organizational objectives. Human 
resource management, financial management and 
material management. 
 
Research Results Suggestions 
Universities should have a policy that emphasizes 
these processes in teaching and learning in other 
subjects.  The data indicate that: 
 1. Student should have a chance to learn and 
work with management teams in the university. The 
learning activities may be consists of planning and 
designing activities to achieve the objectives. Students 
will be able to manage their own problems in the 
future. This will reduce failure that may occur. 
 2. University must have guideline book 
provided accuracy examination and evaluation to 
students. They can study about the research.  
   Suggestions for next research. 
 1. Developing engineering indicator to 
achieve criteria for student development. 
 2. Creating administration skills in the 
curriculum that support planning skills and 
developing skills for student’s assignments as much as 
possible. 
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Abstract การวิจัยน้ีมีวตัถุประสงค์ เพ่ือศึกษาปัจจัยท่ี
ส่งผลต่อประสิทธิผลระบบบริหารการเงินการคลงัภาครัฐดว้ย
ระบบอิเลก็ทรอนิกส์ (GFMIS) ของกองทพัไทย  โดยใชร้ะเบียบ
วธีิการวจิยัเชิงปริมาณ (Quantitative Research) โดยเก็บขอ้มูล
ดว้ยแบบสอบถามจากกลุ่มตวัอยา่งบุคลากรกองทพัไทยท่ีท า
หน้าท่ีเ ก่ียวข้องกับระบบ GFMIS จ านวน 220 คน  และ
วิเคราะห์ขอ้มูลโดยใช้การวิเคราะห์การถดถอยแบบเชิงชั้น
และการวิเคราะห์เน้ือหาผลการศึกษาพบวา่ ปัจจยัท่ีมีอิทธิพล
ต่อประสิทธิผลของการใชร้ะบบ GFMIS คือ ปัจจยัดา้นวสัดุ
อุปกรณ์ และดา้นการบริหารจดัการ 

 
ค ำส ำคัญ : ประสิทธิผล, ระบบบริหารการเงินการคลงัภาครัฐ
ดว้ยระบบอิเลก็ทรอนิกส์,  กองทพัไทย 
 
บทน ำ 
              รัฐบาลได้มีนโยบายปฏิรูประบบริหารงาน
ภาครัฐเข้า สู่ รูปแบบรัฐบาล อิ เล็ กทรอนิกส์  (e-
Government) เพื่อปรับปรุงการบริหารงานการคลัง
ของภาครัฐให้ มีประสิทธิภาพและประสิท ธิผล 
ปรับเปล่ียนแนวทางการด าเนินงานให้มีความทนัสมยั
และมีประสิทธิภาพ โดยน าเทคโนโลยีสารสนเทศท่ี
ทันสมัยมาแประยุกต์ใช้เพื่อให้เป็นไปในทิศทาง
เดียวกับนโยบายการปฏิรูประบบราชการท่ีเน้น
ประสิทธิภาพและความคล่องตวัในการด าเนินงาน 
ดว้ยการจดัท าโครงการปฏิรูประบบการบริหารการเงิน
การคลงัภาครัฐดว้ยระบบอิเล็กทรอนิกส์ (Government 
Fiscal Management Information System: GFMIS) 
โดยให้มีการปรับเปล่ียนระบบการบริหารอย่างคุม้ค่า
และได้ขอ้มูลสถานะทางการคลงัของรัฐแบบถูกตอ้ง 
รวดเร็ว ทนัต่อการบริหารประเทศ โครงการดงักล่าว
เร่ิมใชง้านจริงเม่ือวนัท่ี 1 ตุลาคม 2547 โดยหน่วยงาน
ยงัตอ้งปฏิบติังานตามระบบบญัชีแบบเดิมท่ีท าดว้ยมือ 
(Manual) คู่ขนานไปกบัการปฏิบติังานตามระบบการ

บ ริ ห า ร ก า ร เ งิ น ก า ร ค ลั ง ภ า ค รั ฐ ด้ ว ย ร ะ บ บ
อิเล็กทรอนิกส์ (GFMIS) ไปจนกว่าหน่วยงานจะมี
ความพร้อมจึงจะตดัการปฏิบติังานแบบเดิมออกไป 
 โครงการปฏิรูประบบการบริหารการเงินการ
คลงัภาครัฐดว้ยระบบอิเล็กทรอนิกส์ (ระบบ GFMIS)  
ประกอบดว้ย 5 ระบบใหญ่ คือ (1) ระบบงบประมาณ 
(2) ระบบการเงินและบญัชี (3) ระบบจดัซ้ือจดัจา้ง (4) 
ระบบการบญัชีตน้ทุน และ (5) ระบบบริหารทรัพยากร
บุคคล โดยระบบได้ออกแบบให้หน่วยงานในระดบั
หน่วย เบิก จ่ายสามารถท างานร่วมกันในระบบ
เครือข่ายแบบรวมศูนย์คอมพิวเตอร์ท่ีส่วนกลาง 
(Centralization) ซ่ึ งโครงส ร้างของระบบงานใน
เบ้ืองตน้ใช้ส าหรับการปฏิบติังาน 4 ระบบ คือ ระบบ
จดัซ้ือจัดจ้าง ระบบรับและน าส่งเงินระบบเลิกจ่าย 
และระบบบญัชีแยกประเภท ซ่ึงระบบเลิกจ่าย ระบบ
รับและน าน าส่งเงิน และระบบบญัชีแยกประเภทเป็น
ระบบย่อยของระบบการเงินและบญัชี โดยให้มีการ
เช่ือมโยงขอ้มูลกนัผา่นเครือข่ายทางอินเทอร์เน็ต ได ้3 
ช่องทาง คือ 1) หน่วยเบิกจ่ายท่ีมีการติดตั้ งระบบ
ปฏิบติังานและไดรั้บจดัสรรเคร่ืองคอมพิวเตอร์พร้อม
อุปกรณ์เครือข่าย (GFMIS Terminal) จากส านักงาน
ก ากบัและบริหารโครงการฯ ซ่ึงไดแ้ก่ กองคลงัของแต่
ละกรมในส่วนกลางและคลงัจงัหวดัหรือคลงัอ าเภอ
ในส่วนภูมิภาคสามารถบันทึกข้อมูลผ่านเค ร่ือง 
GFMIS Terminal จะตอ้งบนัทึกขอ้มูลผ่านโปรแกรม 
Excel Loader แลว้น าไป Upload เขา้ระบบ GFMIS ณ 
จุดท่ีมีเคร่ือง Terminal และ 3)หน่วยงานท่ีมีระบบ
บญัชีของตนเองไม่ไดใ้ชโ้ปรแกรมของกรมบญัชีกลาง 
จะไดรั้บเคร่ือง Terminal เพื่อใชส้ าหรับส่งขอ้มูล Text 
File ท่ีประมวลผลจากระบบบญัชีการเงินของตนเอง
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มา Interface ในระบบ GFMIS (กระทรวงการคลัง , 
2560) 
 กองทัพไทยเป็นหน่วยงานส าคัญต่อความ
มัน่คงของประเทศชาติ  การบริหารงานด้านการเงิน 
การคลงั มีขั้นตอนการปฏิบติังานท่ีละเอียดอ่อน และ
ต้องด าเนินการด้วยความถูกต้อง รวดเร็ว ทันตาม
ก าหนดเวลา ภายใตห้ลกัเกณฑแ์ละระเบียบปฏิบติัของ
ทางราชการ การบริหารงานจึงตอ้งมีความระมดัระวงั
รอบคอบ เพื่อ มิให้ เ กิดผลเสียหาย กองทัพไทย
ตระหนัก ถึงความส าคัญของการใช้ระบบ และ
ตระหนักถึงความจ าเป็นในการพฒันาศกัยภาพของผู ้
ปฏิบติัหน้าท่ีด้านการเงินการบญัชี ดังท่ีได้มีการจัด
โครงการฝึกอบรมเชิงปฏิบติัการ การจดัระบบการเงิน
ตามกฎหมายและระเบียบกระทรวงการคลัง เพื่อ
เสริมสร้างความรู้ ความเข้าใจ ให้กับบุคคลากรของ
กองทพัไทยเพื่อให้สามารถบริหารงานด้านการเงิน
ภาครัฐของกองทพัไทยมีความโปร่งใส ตรวจสอบได้
และเกิดประโยชน์สูงสุดต่อทางราชการ  
                  จากการตระหนกัถึงความส าคญัของการใช้
ระบบการบริหารการเงินการคลังภาครัฐด้วยระบบ
อิเล็กทรอนิกส์ (GFMIS) ดงักล่าวขา้งตน้  ท าให้ผูว้ิจยั
มองเห็นความส าคญัของการศึกษาปัจจยัท่ีส่งผลต่อ
ประสิทธิผลของการใช้ระบบบริหารการเงินการคลงั
ภาครัฐ  ด้วยระบบอิเล็กทรอนิกส์ (GFMIS) ของ
กองทพัไทย ทั้งน้ีเพื่อน าผลการวิจยัเป็นแนวทางใน
การด าเนินงานการบริหารการเงินการคลงัภาครัฐของ
กองทพัไทยใหดี้ยิง่ข้ึนต่อไป 
 
วตัถุประสงค์ 
            การวจิยัคร้ังน้ีมีวตัถุประสงค ์เพื่อศึกษาปัจจยัท่ี
ส่งผลต่อประสิทธิผลระบบบริหารการเงินการคลัง
ภาครัฐด้วยระบบอิเล็กทรอนิกส์  (GFMIS) ของ
กองทพัไทย 
 
วรรณกรรมทีเ่กีย่วข้อง 
             ระบบการบริหารการเงินการคลงัภาครัฐดว้ย
ร ะ บ บ อิ เ ล็ ก ท ร อ นิ ก ส์  ( Government Fiscal 

Management Information System : GFMIS) ก า ร
ปฏิรูประบบราชการเป็นนโยบายท่ีส าคัญของทุก
รัฐบาล และการปฏิรูประบบบริหารการเงินการคลงั
ภาครัฐเข้าสู่ระบบอิเล็กทรอนิกส์ก็เป็นส่วนหน่ึงใน
นโยบายด้าน e-Government รัฐบาลได้มีนโยบาย
ปรับเปล่ียนและปฏิรูประบบการบริหารการเงินการ
คลงัภาครัฐเขา้สู่ระบบอิเล็กทรอนิกส์ (ระบบ GFMIS) 
โดยการน าระบบเทคโนโลยีสารสนเทศใช้ในการ
ปรับปรุงกระบวนการด าเนินการและการจัดการ
ภาครัฐ GFMIS คือ โครงการเปล่ียนระบบบริหาร
การเงินการคลังภาครัฐสู่ระบบอิเล็กทรอนิกส์ให้มี
ความทนัสมยัและมีประสิทธิผลมากยิ่งข้ึน โดยการน า
ระบบเทคโนโลยีสารสนเทศมาใช้ เน้นความรวดเร็ว 
โปร่งใส และสามารถตรวจสอบได้ เพื่อให้ผูบ้ริหาร
สามารถใช้สารสนเทศท่ีได้รับมาก าหนดทิศทางการ
บริหารระบบเศรษฐกิจของประ เทศได้อย่ า ง มี
ประสิทธิผล โดยได้เปล่ียนแปลงการปฏิบติังานจาก
เดิมท่ีใชแ้กสารเป็นหลกัมาสู่ระบบอิเล็กทรอนิกส์ใน 5 
ระบบงาน ได้แก่ 1) ระบบงานงบประมาณ 2) ระบบ
การเงิน 3) ระบบการจดัซ้ือจดัจา้ง 4) ระบบการบญัชี
ตน้ทุน และ 5) ระบบการบริหารทรัพยากรบุคคล  
 ระบบ GFMIS มีการบริหารจดัการแบบบูรณา
การทางอิเล็กทรอนิกส์เป็นระบบครบวงจรและมี
มาตรฐาน มีเครือข่ายรองรับระบบงานการเงินการคลงั
ภาครัฐไดท้ั้งระบบงบประมาณ ระบบเบิกจ่าย ระบบ
จดัซ้ือจดัจา้ง ระบบบญัชี ระบบบริหารทรัพยากร และ
ระบบบริหารการตรวจสอบและประเมินผล เพื่อให้
เ กิดความรวดเร็ว รัดกุม โปร่งใส ตรวจสอบได้ 
สารสนเทศท่ีได้รับมีความถูกตอ้งแม่นย  ายิ่งข้ึน เป็น
การเสริมสร้างประสิทธิผลการบริหารงานการเงินการ
คลงัภาครัฐ ขจดัปัญหาการแสวงหาผลประโยชน์อนัมิ
ชอบ ผูบ้ริหารแต่ละระดบั ไดแ้ก่ นายกรัฐมนตรี รอง
นายกรัฐมนตรี ปลัดกระทรวง อธิบดี ผู ้ว่าราชการ
จงัหวดั ผูบ้ริหารดา้นการเงิน มีสารสนเทศท่ีใชใ้นการ
ตดัสินใจเชิงนโยบาย สามารถติดตามเป้าหมายการ
ด าเนินงานของหน่วยงานภาครัฐแบบ Online Real-
Time สามารถใช้สารสนเทศดงักล่าวในการปรับปรุง
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ทิศทางเศรษฐกิจของประเทศไดอ้ยา่งมีเหตุมีผล โดยมี
เป้าหมายส าคญัของโครงการ  
 ตัว ช้ี ว ัดประ สิท ธิ ผลของระบบ  GFMIS 
(ส านกังานโครงการเปล่ียนการบริหารการเงินการคลงั
ภาครัฐสู่ระบบอิเล็กทรอนิกส์, 2547)  ไดแ้ก่ 
 1. ความถูกต้องแม่นย  า การน าข้อมูลเข้าสู่
ระบบ GFMIS ท าให้ผลลัพธ์ท่ีได้ถูกตอ้งในทุกส่วน
งาน สารสนเทศท่ีได้รับจากระบบ GFMIS มีความ
ชดัเจนถูกตอ้งและรัดกุม ขอ้มูลและสารสนเทศท่ีได้
จากระบบ GFMIS เป็นเร่ืองเดียวกัน แม้จะมาจาก
หลายแห่ง ช่วยควบคุมให้ส่วนราชการไม่ใช้หรือก่อ
หน้ีผกูพนัเกินยอดเงินท่ีไดรั้บการจดัสรรอย่างถูกตอ้ง 
มีการก าหนดรหัสโครงสร้าง รหัสงบประมาณ และ
รหัสบัญชี เป็นรหัสกลางท่ีสอดคล้องกันและใช้
ร่วมกนัทุกส่วนราชการ สารสนเทศท่ีได้ มีความถูก
ตอ้งแม่นย  าและเช่ือถือไดข้องผูบ้ริหาร  
 2. ความโปร่งใส มีการก าหนดมาตรฐาน
รหัสสินคา้และบริการภาครัฐ เพื่อใช้ในการก าหนด
ราคากลางของพสัดุ การวางแผนงบประมาณและการ
จดัซ้ือจดัจา้ง ป้องกนัการสร้างความสัมพนัธ์ระหว่าง
เจ้าหน้าท่ีกับผูข้าย ป้องกันการซ้ือขายพสัดุราคาสูง
ล้าสมัย และไม่ ได้ม าตรฐาน  ป ฏิบัติ ง านอย่ า ง
ตรงไปตรงมา ท าให้ทราบกลางของพสัดุ เลือกแหล่ง
ในการจดัซ้ือได ้โดยการน าราคามาเปรียบเทียบกนั  
 3. ความประหยดั ลดความซ ้ าซ้อนของการ
จัดท าข้อมูล และรายงานด้านงบประมาณ บัญชี 
การเงิน การคลงัและพสัดุ ลดการใช้แรงงานจ านวน
มากโดยผลงานท่ีออกมาเท่าเดิมหรือดีกว่าเดิม ลด
ขั้นตอนในการท างานท าให้ลดระยะเวลาในการ
ประสานงาน ลดเวลาในการจัดเตรียมเอกสาร ลด
ปริมาณเอกสารและสถานท่ีจดัเก็บของส่วนราชการ  
 4. ความรวดเร็วและทนัต่อเหตุการณ์ สามารถ
ติดตามและน าข้อมูลสารสนเทศมาใช้งานได้ทันที 
สารสนเทศท่ีได้มีความสัมพันธ์กับสถานการณ์
ปัจจุบนั และน ามาประยุกต์ใช้ไดอ้ย่างเหมาะสม การ
เบิกจ่ายงบประมาณมีความรวดเร็วข้ึน ผู ้บริหาร
สามารถติดตามเรียกดูและตรวจสอบงบประมาณท่ี

จัดสรรได้ตลอดเวลา รายงานท่ีได้สนับสนุนการ
ตดัสินใจท่ีก าลงัท าในขณะนั้น 
          แนวคิดเก่ียวกบัประสิทธิผล  
 แนวคิดทฤษฎีปัจจัยการด าเนินงานแบบ 4 
M’s 
 ความหมายของ ปั จจัย ก า รบ ริหาร  คื อ 
องค์ประกอบทั้ ง 4 ส่วนของการบริหาร ท่ีเป็นแรง
ขับเคล่ือนองค์การให้ก้าวต่อไป ให้มีผลผลิต ให้มี
ก าลงัในการท าให้บริษทั เจริญเติบโต โดยทัว่ไปแลว้
จะมีหลกัการเป็น 4 ประการคือ 1.) คนหรือบุคลากร 
(Man) 2.) เ งินหรือเ งินทุน (Money) 3.) วัส ดุ  หรือ 
เค ร่ืองจักร  (Material or Machine) และ 4.) วิ ธีการ
ปฏิบติังาน (Management)  
 1. คนห รือบุคลากร  (Man) การบ ริหาร
ก าลงัคน จะใช้คนอย่างไรให้เกิดประสิทธิภาพ และ
ประสิทธิผลกบังานใหม้ากท่ีสุด 

เม็กกินสัน (2538:4) กล่าววา่ “คนเป็นปัจจยัท่ี
ส าคญัท่ีสุดในการบริหาร ถึงแม้ว่าคุณค่าของคนจะ
เป็นส่ิงท่ีจบัตอ้งไม่ได ้และไม่สามารถใช้หลกัเกณฑ์
ก าหนดคุณค่าเช่นเดียวกบัวตัถุหรือสินคา้อ่ืนได ้แต่ก็
ยงัถือว่าคนเป็นทรัพยากรทางเศรษฐกิจท่ีมีทั้งคุณค่า
และเกียรติภูมิ” 

รัตนาภรณ์ แววกระโทก (2554) การบริหาร
บุคลากรมีค าท่ีใช้อยู่หลายค า เช่น การบริหารงาน
บุคคล การจดัการงานบุคคล และการบริหารงานการ
เจา้หน้าท่ี เป็นตน้ ซ่ึงเป็นความหมายเดียวกนัคือ การ
บริหารบุคลากร และมีผูใ้หค้วามหมายไวด้งัน้ี 

ภิญโญ สาธร (2523 : 5) กล่าวว่า การบริหาร
บุคลากรเป็นหัวใจ ของการบริหาร เพราะความส าเร็จ
ของงานข้ึนอยู่กับคน บรรดาส่ิงก่อสร้าง อาคาร 
สถานท่ี วสัดุ ครุภัณฑ์ และเงิน แม้จะมีบริบูรณ์สัก
เพียงใด จะไม่มีความหมายเลย ถ้าคนท่ีใช้ส่ิงเหล่าน้ี 
ไม่มีความสามารถเพียงพอท่ีจะใช้ หรือขาดขวญัและ
ก าลงัใจท่ีจะร่วมมือในการปฏิบติังาน 

พีรศัก ด์ิ  โตค าวรพจน์  (2009) คน (Man) 
นบัเป็นปัจจยัท่ีส าคญัท่ีสุด เพราะเป็นผูด้  าเนินการทุก
อย่าง เป็นผู ้คิด เป็นผู ้กระท า ต่างๆ งานจะส าเร็จ
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หรือไม่ คนนบัเป็นตวัแปรท่ีส าคญั เพราะต่อให้มีเงิน
มากมาย มีอุปกรณ์พร้อม การจดัการท่ีดี แต่ถา้คน ไม่มี
ประสิทธิภาพ ไม่มีความรับผดิชอบ ขาดจิตส านึก งาน
ก็ล้มเหลว การใช้คนให้ถูกกบังานจึงเป็นเร่ืองท่ีควร
ค านึงถึงมากๆ และบวกกบัความรับผิดชอบ ความรู้
ความสามารถมีแต่ขาดความรับผิดชอบ ก็ไม่ควรใช้
คนแบบน้ี 
 การจดัการทรัพยากรมนุษย ์มีความส าคญัเป็น
อยา่งมากส าหรับการบริหารองคก์ร เพราะเป็นขั้นตอน
ท่ีได้คดัเลือกบุคคลท่ีมีความรู้ความสามารถตรงกับ
ต าแหน่งหนา้ท่ีและเหมาะสมกบังาน ท าให้การท างาน
มีคุณภาพผลงานท่ีออกมาได้ทั้ งประสิทธิภาพและ
ประสิทธิผล การจดัการทรัพยากรมนุษยย์งัช่วยรักษา
บุคลากรท่ีมีคุณภาพในการท างานให้อยู่กับองค์กร 
โดยมีการพฒันาจดัสวสัดิการให้กับพนักงาน มีการ
ประเมินผลการท างาน วิเคราะห์การท างานเพื่อจัด
สวสัดิการใหแ้ก่บุคคลอยา่งเหมาะสม 
ทฤษฎีเก่ียวกบัประสิทธิผล  
 ทฤษฎีในการศึกษาประสิทธิผลองค์การ การ
นิยามประสิทธิผลเพียงมิติเดียวย ังไม่ เพียงพอว่า 
โรง เ รียนหรือองค์ก าร มีประ สิท ธิผลหรือไม่ มี
ประสิทธิผล ยงัข้ึนอยู่กบัเกณฑ์ท่ีถูกใช้ประเมินด้วย  
การจะบอกได้ว่าในเขตพื้นท่ีหน่ึงจะมีประสิทธิผล
มากกว่าพื้นท่ีอ่ืนๆ หรือการจะใช้เกณฑ์ในการวดั
ประสิทธิผล เพื่อการวางแผนการเปล่ียนแปลงองคก์ร 
จ าเป็นต้องมีรูปแบบทฤษฎีเป็นแนวในการประเมิน  
ซ่ึง  ฮอย  และมิสเกล  (Hoy &Migkel. 1991: 374-383) 
เ สนอไว้ เ พื่ อ เ ป็ นพื้ น ฐ าน ในก า รท า ง าน ให้ มี
ประสิทธิผล  ดงัน้ี 
 1. ประสิทธิผลองคก์ารตามรูปแบบการบรรลุ
เ ป้ าหมาย (Goal Model of Organizational Effective 
ness)  การใหนิ้ยามของประสิทธิผลองคก์ารโดยทัว่ไป  
คือ  ระดบัของการบรรลุเป้าหมายขององคก์ารไวก้วา้ง  
ๆ  ว่า  “เป้าหมายขององค์การเป็นภารกิจท่ีองค์การ
พย า ย า มท า ใ ห้ บ ร ร ลุ ผล ”  องค์ ก า รห น่ึ ง จ ะ มี
ประสิทธิผลถ้าผลผลิตสุดท้ายบรรลุผลหรือบรรลุ
เป้าหมายขององค์กรมากกว่าประสิทธิผลองค์การใน

รูปแบบของการบรรลุเป้าหมาย จะมีความแตกต่างกนั
ของเป้าหมายในเชิงปฏิบติัการและเป้าหมายในเชิง
หลกัการ 
 2. ประสิทธิผลองค์การตามรูปแบบระบบ
ทรัพยากร  (System Resource Model of Organization 
al Effectiveness)  การใหค้  านิยามประสิทธิผลองคก์าร
ตามรูปแบบระบบทรัพยากร หมายถึง  ความสามารถ
ขององคก์ารท่ีจะพิทกัษผ์ลประโยชน์ขององคก์ารตาม
สภาวะแวดลอ้มเป็นอยู ่และการลงทุนเพื่อให้ไดม้าซ่ึง
ทรัพยากรท่ีมีค่าและทรัพยากรท่ีขาดแคลน ซ่ึงเป็น
เป้าหมายสุดทา้ยของเกณฑป์ระสิทธิผล 
 นอกจากน้ี  การนิยามประสิทธิผลย ังเน้น
ความส าคญัของกระบวนการท่ีต่อเน่ืองของ 
การแลกเปล่ียน  การแข่งขนัเพื่อใหไ้ดม้าซ่ึงทรัพยากร
ท่ีขาดแคลนและมีค่าตามรูปแบบระบบทรัพยากร
โรงเรียนท่ีมีประสิทธิภาพมากจะท าให้เกิดความ
เจริญเติบโตโดยการท าผลประโยชน์กบัผูป้กครองและ
นักเรียนหรือผู ้ออกกฎหมาย ดังนั้ น เกณฑ์การว ัด
ประสิทธิผลจะกลายเป็นความสามารถท่ีจะได้มาซ่ึง
ทรัพยากรขององคก์าร 
 3. ประสิทธิผลองค์การตามการบูรณาการ
รูปแบบการบรรลุ เ ป้ าหมายและ รูปแบบระบบ
ทรัพยากร (An Integrated Goal and System Resource 
Model of Organizational Effectiveness)  มีข้อตกลง
เบ้ืองตน้ท่ีส าคญัร่วมกนัอยา่งหน่ึงของทั้งรูปแบบการ
บรรลุเป้าหมายและรูปแบบระบบทรัพยากร  คือ  
ความเป็นไปไดแ้ละเป็นส่ิงท่ีพึงปรารถนาท่ีจะน าไปสู่
เกณฑ์การประเมิน  1  ชุด  และนัน่ก็เป็นประสิทธิผล
องค์การในรูปแบบการบรรลุเป้าหมาย ประสิทธิผล
องคก์ารดูจากการบรรลุวตัถุประสงคห์รือเป้าหมาย  มี
การจดักระท ากบัส่ิงอ านวยความสะดวกทางกายภาพ 
นกัเรียน บุคลากร เทคโนโลยี และวตัถุอ่ืน ๆ เช่น เงิน
เพื่อให้แลกเปล่ียนกับทรัพยากรอ่ืนๆ ส่วนรูปแบบ
ทรัพยากรเป็นระบบเปิดให้ความส าคญัเก่ียวกบัความ
กลมกลืน  (Harmony)  ขององค์ประกอบต่าง ๆ ใน
องค์ก ร   ค วามสามารถ ในการป รับตัว เ ข้า กับ
ส่ิงแวดลอ้ม  และการใชภ้าวะผูน้ าอยา่งเหมาะสมใน 
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การบริหาร  การตดัสินใจ  การส่ือสารการกระตุน้ให้
เกิดแรงจูงใจ  และการน าบุคลากรในองคก์าร 
 นกัวิชาการท่ีศึกษาประสิทธิผลขององค์การ
ในยุคใหม่   ๆ   เ ช่น  ทริโบเ ดียซ์   และฟาวิลลา 
(Thibodeaux &Favilla,1996: 1-2)  ได้รวบรวมโมเดล
ส าหรับการศึกษาประสิทธิผลขององคก์ารไว ้5  โมเดล  
เช่นเดียวกันแต่มีความแตกต่างในรายละเอียดของ
การศึกษาในบางประเด็น  โดยมีรายละเอียดของแต่ละ
โมเดล ดงัน้ีคือ 
 1.โมเดลท่ีให้ความส าคญักบัเป้าหมาย  (Goal 
Model)  เป็นโมเดลท่ีให้ความส าคญักับความส าเร็จ
ตามเป้าหมายท่ีองค์การตั้ งไว้  โมเดลน้ีเป็นการ
ประเมินประสิทธิผลขององค์การในยุคแรก ๆ ของ
การศึกษา  คือ  ประมาณในช่วงทศวรรษท่ี  30  แต่ก็คง
ยงัน ามาใชก้นัอยา่งแพร่หลาย จวบจนปัจจุบนั  โมเดล
น้ีเน้นการบรรลุเป้าหมายขององค์การ มองล าดับ
ความส าคญัของเป้าหมายมากกว่าวิธีการ  ดังนั้นใน
โมเดลน้ี  การก าหนดเป้าหมายจะมีความส าคญัมาก  
ซ่ึงการก าหนดเป้าหมายผูบ้ริหารจะตอ้งมีการค านึงถึง
สภาพแวดล้อมทั้ งภายในและภายนอกองค์การ  
จะต้องก าหนดเป้าหมายไวห้ลายประการ  และให้
น ้ าหนักความส าคญัของแต่ละเป้าหมาย  เป้าหมายท่ี
ก าหนดข้ึนก็ เป็นแนวทางในการด า เนินการของ
องค์การ การประเมินประสิทธิผลตามแนวคิดน้ี  จะ
ประเมินเป้าหมายในเชิงปฏิบติัมากกวา่เป้าหมายท่ีเป็น
ทางการซ่ึงมีลักษณะเป็นนามธรรมและวดัได้ยาก  
โมเดลน้ีจึงเหมาะส าหรับองค์การท่ีมีเป้าหมายการ
ด าเนินการท่ีชดัเจน 
 2.โม เ ดล ท่ี ให้ ค ว ามส า คัญกับ ระ เ บี ย บ 
(Legitimacy Model) เป็นโมเดลท่ีให้ความส าคัญกับ
เน้ือหาการสัดส่วนประกอบของงานและการจดัการ
ส่ิงแวดลอ้มเพื่อการปฏิบติังานขององคก์าร 
 3.โมเดลท่ีให้ความส าคัญกับกระบวนการ 
( Process Model) โ ม เ ด ล น้ี ใ ห้ ค ว า ม ส า คัญ กั บ
กระบวนการการด า เ นินงานขององค์การ   ซ่ึ ง
ประกอบดว้ยระยะกิจกรรมการด าเนินการ  ระยะการ
ก าหนดกิจกรรม  ระยะหาความจ าเป็นท่ีตอ้งประเมิน  

ระยะการส ารวจเป้าหมาย  ระยะการพฒันาเกณฑ์การ
ประเมิน  ระยะการออกแบบประเมินผล  และระยะ
การใชเ้คร่ืองมือประเมินและการวเิคราะห์ขอ้มูล 
 4.โ ม เ ด ล ท่ี ใ ห้ ค ว า ม ส า คั ญ กั บ ก ลุ่ ม
ผลประโยชน์หรือกลุ่มบุคคล (Constituency Model)
โมเดลน้ีให้ความส าคญักบัการใช้ประโยชน์จากการ
ประเมินองค์ประกอบต่าง  ๆ  ซ่ึงเก่ียวข้องกับการ
ประเมินองค์การ  ให้ความส าคัญกับเกณฑ์การ
ประเมินมาก  โมเดลน้ีจดัอยูใ่นกลุ่มโมเดลเชิงกลยุทธ์-
กลุ่มบุคคล 
 5.โมเดลท่ีให้ความส าคัญกับทรัพยากรเชิง
ระบบ  (System Resource Model) หรือกลุ่มโมเดลท่ี
เน้นระบบทรัพยากรตามการแบ่งของ  คาเมรอน  
โมเดลน้ีเป็นรูปแบบท่ีไดรั้บการพฒันาข้ึนมาในยุคท่ี
สองของการศึกษาเก่ียวกับประสิทธิผลขององค์การ   
คือ  ในช่วง  ค.ศ. 1950  และถูกน ามาใช้ในงานวิจยั
เก่ียวกับองค์การอย่างแพร่หลายในระหว่าง  ค.ศ. ท่ี  
1960-1970  พื้นฐานของแนวคิดน้ีอยู่บนทฤษฎีแบบ
ระบบเปิด  (Open Theory)  กล่าวคือ  องค์การถือเป็น
ระบบเ ปิด ซ่ึ งต้อง มีกระบวนการ เป ล่ี ยนแปลง
ทรัพยากร เพื่อให้ได้ผลผลิตโดยท่ีองค์การตอ้งรักษา
ความสมดุลและความมัน่คงขององค์การ  ในโมเดลน้ี
มุ่งเน้นท่ี เกณฑ์ใด  ๆ  ท่ีช่วยให้องค์การสามารถ
ด าเนินงานได้อย่างต่อเน่ืองในระยะยาว  เน้นการมี
ปฏิสัมพนัธ์ระหว่างองค์การกบัส่ิงแวดลอ้มภายนอก
องค์การ มองเห็นความส าคญัของตวัทรัพยากรและ
ความสามารถขององค์การท่ีจะน ามาซ่ึงทรัพยากรท่ี
จ าเป็นต่อองค์กรการศึกษา ในโมเดลน้ีจะเนน้และให้
ความส าคญักบัวิธีการท่ีจ าเป็นจะท าให้เป้าหมายของ
องคก์ารบรรลุความส าเร็จและพิจารณาในระยะยาว 
  
วธีิด ำเนินกำรวจัิย 
ประชากรและกลุ่มตวัอยา่ง 
ประชากร (Population): :   เป็นบุคลากรจากกองทพั
ไทยท่ีท าหน้าท่ีเก่ียวขอ้งกบัระบบบริหารการเงินการ
คลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ (GFMIS) ของ
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กองทพัไทย ทั้งในระดบัผูบ้ริหารและระดบัปฏิบติัการ 
ซ่ึงมีจ านวนบุคลากรทั้งส้ิน 456 คน 
 กลุ่มตัวอย่าง (Sample) : เป็นบุคลากรจาก
กองทัพไทยท่ีท าหน้าท่ีเก่ียวข้องกับระบบบริหาร
การเงินการคลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ 
(GFMIS)  ของกองทพัไทย ทั้งในระดบัผูบ้ริหารและ
ระดบัปฏิบติัการท่ีถูกสุ่มมาเป็นตวัอยา่ง  หาขนาดของ
กลุ่มตวัอยา่งโดยการอ่านค่าจากตารางของ เครจซีและ
มอร์แกน (Krejcie and Morgan, 1970) ได้จ  านวน
ตวัอยา่ง 222 คน  

วธีิการสุ่มตวัอยา่ง (Sampling Technique) : 
สุ่มตัวอย่างด้วยวิ ธีการสุ่มแบบชั้ นภูมิ  (Stratified 
Sampling)  โดยให้ประเภทของเหล่าทพัแทนชั้นภูมิ
ในการสุ่ม สุ่มตวัอยา่งจากทุกชั้นภูมิ หรือในท่ีน้ีคือสุ่ม
จากทั้ง 3 เหล่าทพั จากนั้นจึงก าหนดจ านวนบุคลากรท่ี
จะสุ่มตวัอยา่งจากแต่ละเหล่าทพั ดว้ยวธีิ  Proportional  
to  Size  
 
เคร่ืองมือทีใ่ช้ในกำรวจัิย 
  เคร่ืองมือท่ีใชใ้นการวจิยัเป็นแบบสอบถามท่ี
ให้บุคคลากรในกลุ่มตัวอย่างตอบด้วยตนเอง โดย
แบบสอบถามมี  5  ตอนดงัน้ี 
 ตอนท่ี 1 แบบสอบถามเก่ียวกบัขอ้มูลส่วนตวั 
ได้แก่  หน่วยงาน  เพศ อายุ  ระดับการศึกษาสูงสุด 
สถานภาพการท างาน  อายุราชการ ต าแหน่งงาน
ปัจจุบนั  การไดรั้บความรู้เก่ียวกบัระบบ GFMIS  และ
ระดบัของการปฏิบติังาน 
ตอนท่ี 2 แบบสอบถามเ ก่ียวกับปัจจัย ท่ี มีผลต่อ
ประสิทธิผลของการใช้ระบบการบริหารการเงินการ
คลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ (GFMIS) ของ
กองทพัไทย ประกอบดว้ยปัจจยัในดา้นต่าง ๆ ดงัน้ี  
  1) ดา้นเศรษฐกิจ 
   2) ดา้นสังคม 
                3) ดา้นบริหารราชการแผน่ดิน 
                4) ดา้นการเมือง 
  แบบสอบถามตอนท่ี 2  เป็นแบบสอบถาม
แบบประมาณค่ า  5 ระดับ  (5 points rating scale) 

ตรวจสอบคุณภาพแบบสอบถามด้วยการประเมินค่า
ค ว า ม ต ร ง เ ชิ ง เ น้ื อ ห า  ( Content validity) โ ด ย
ผู ้ทรงคุณวุฒิ  5 คน ผลการตรวจสอบจากพบว่า 
แบบสอบถามมีค่าดชันีความสอดคล้องหรือค่า  IOC 
(Index of item objective congruence) เกิน 0.5 ทุกข้อ
ค าถาม ซ่ึงถือว่าอยู่ในเกณฑ์ท่ียอมรับได้ จากนั้นจึง
น าไปตรวจสอบความความเท่ียง (reliability) โดยการ
น าแบบสอบถามไปทดลองใช้ (try out) กบับุคคลากร
จ านวน 30 คน ในหน่วยงานท่ีมีลกัษณะใกล้เคียงกบั
กลุ่มตวัอย่าง และน าแบบสอบถามมาวิเคราะห์หาค่า
ความเท่ียง โดยใชค้่าสัมประสิทธ์ิความเท่ียงของครอน 
บาค Cronbach alpha coefficient) พบวา่ แบบสอบถาม
แต่ละองค์ประกอบมีค่าสัมประสิทธ์ิความเ ท่ียง
ของครอนบาคอยู่ระหว่าง 0.869 - 0.971 แสดงว่า 
แบบสอบถามมีค่าความเท่ียงอยูใ่นเกณฑ์ท่ียอมรับได้
ทุกองคป์ระกอบ  เน่ืองจากเกณฑก์ารพิจารณาค่าความ
เท่ียงท่ีใชไ้ดค้วรมีค่าไม่ต ่ากวา่ 0.7 (ศิริชยั กาญจนวาสี, 
2545) จากนั้นจึงน าแบบสอบถามไปใช้เก็บรวบรวม
ขอ้มูลกบักลุ่มตวัอยา่งจริง  
 
กำรวเิครำะห์ข้อมูล 
 ก) ใชส้ถิติเชิงบรรยาย (Descriptive Statistics) 
เพื่ อบรรยายลักษณะทางประชากรศาสตร์ของ
บุคคลากรในกลุ่มตวัอย่าง บรรยายตวัแปรปัจจยัท่ีมี
อิทธิพลต่อประสิทธิผลของการใช้ระบบการบริหาร
การเงินการคลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ 
(GFMIS) ของกองทพัไทย และประสิทธิผลของการ
ใชร้ะบบการบริหารการเงินการคลงัภาครัฐดว้ยระบบ
อิเล็กทรอนิกส์ (GFMIS) ของกองทพัไทย สถิติท่ีใช้
ไดแ้ก่ ค่าร้อยละ ค่าเฉล่ีย และส่วนเบ่ียงเบนมาตรฐาน  
ข) ใช้สถิติเชิงอ้างอิง ( Inferential Statistics) ใช้การ
วิเคราะห์การถดถอยพหุแบบเชิงชั้ น (Heirarchical 
Multiple Regression Analysis) เพื่อทดสอบสมมติฐาน
วา่ปัจจยัใดบา้งท่ีมีอิทธิพลต่อประสิทธิผลของการใช้
ระบบการบริหารการเงินการคลังภาครัฐด้วยระบบ
อิเล็กทรอนิกส์ (GFMIS) ของกองทพัไทย 
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   วิเคราะห์ขอ้มูลดว้ยโปรแกรมส าเร็จรูปทาง
สถิติ 
 
ผลกำรวจัิย 
 จากการวิเคราะห์ข้อมูลพบว่า  บุคลากรใน
กลุ่มตวัอย่างเป็นบุคลากรในกองทพับกร้อยละ 48.6  
นอกจากนั้ น เ ป็นบุคลากรจากกองทัพ เ รือ  และ
กองทพัอากาศในจ านวนท่ีใกลเ้คียงกนั  เป็นเพศหญิง
มากกว่าเพศชาย (เพศหญิง ร้อยละ 62.7  เพศชาย ร้อย
ละ 37.3) ส่วนใหญ่เป็นผูท่ี้มีอายุ 30 – 40 ปี (ร้อยละ 
42.3) ส่วนใหญ่จบการศึกษาในระดบัปริญญาตรี (ร้อย
ละ 69.5)  โดยกลุ่มตวัอย่างเป็นผูท่ี้ท  าหน้าท่ีเก่ียวขอ้ง
กับการใช้ระบบ GFMIS  ซ่ึงประมาณคร่ึงหน่ึงของ
กลุ่มตวัอยา่ง (ร้อยละ 53.2)  เป็นผูท่ี้มีต าแหน่งงานเป็น
เจ้าพนักงานการเงินและบัญชี  ท่ี เหลือเป็นผู ้ท่ี มี
ต  าแหน่งงานอ่ืน เช่น เจา้พนกังานธุรการ  นกัวิชาการ
เงินและบญัชี และนกัวชิาการพสัดุ   กลุ่มตวัอยา่ง ร้อย
ละ 70.7  เคยไดรั้บความรู้เก่ียวกบัระบบ GFMIS จาก
การอบรมสัมมนามาก่อนท่ีจะมาปฏิบติังาน  

การวเิคราะห์ปัจจยัท่ีมีอิทธิพลต่อประสิทธิผล
ของการใชร้ะบบ GFMIS ของกองทพัไทย จากการใช้
การถดถอยพหุแบบเชิงชั้ น (Heirarchical Multiple 
Regression Analysis) เพื่อทดสอบว่า ปัจจยัใดบา้งท่ีมี
อิทธิพลต่อประสิทธิผลของการใช้ระบบการบริหาร
การเงินการคลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ 
(GFMIS) ของกองทพัไทย โดยมีตวัแปรท่ีเก่ียวข้อง
ดงัน้ี 

ตวัแปรตาม คือ ประสิทธิผลของการใชร้ะบบ
การบ ริหารการ เ งินการคลังภาค รัฐด้วยระบบ
อิเล็กทรอนิกส์ (GFMIS) ของกองทพัไทย  

ตัว แป ร อิส ร ะ  ไ ด้ แ ก่  ปั จ จัย ท่ี มี ผ ล ต่ อ
ประสิทธิผลของการใชร้ะบบ GFMIS  ประกอบดว้ย 

- ปัจจยัดา้นบุคลากร 
- ปัจจยัดา้นงบประมาณ 
- ปัจจยัดา้นวสัดุอุปกรณ์ 
- ปัจจยัดา้นการจดัการ 

 เพื่อศึกษาว่า ตัวแปรอิสระในล าดับต่าง ๆ 
ขา้งตน้มีอิทธิพลต่อตวัแปรตามประสิทธิผลของการ
ใชร้ะบบ GFMIS  อยา่งไร เม่ือมีการเพิ่มกลุ่มยอ่ยของ
ตวัแปรอิสระลงในสมการถดถอย ตวัแปรอิสระท่ีเพิ่ม
เขา้ไปนั้นมีอิทธิพลต่อค่าความแปรผนัของตวัแปรตาม
ประสิทธิผลของการใช้ระบบ GFMIS  มากน้อย
เพียงไร ผลการวเิคราะห์ขอ้มูลแสดงดงัตาราง 
 จากตาราง ผลการวิเคราะห์การถดถอยแบบ
เชิงชั้ นประสิทธิผลของการใช้ระบบการบริหาร
การเงินการคลังภาครัฐด้วยระบบอิเล็กทรอนิกส์ 
(GFMIS) ของกองทพัไทย ท่ีระดบันยัส าคญั 0.05  ตาม 
Model 1 พ บ ว่ า   ปั จ จั ย ภ า ย ใน ท่ี มี อิ ท ธิ พ ล ต่ อ
ประสิทธิผลประสิทธิผลของการใช้ระบบ GFMIS 
ได้แก่ ปัจจัยด้านวสัดุอุปกรณ์ และปัจจัยด้านการ
จัดการ โดยปัจจัยด้านการจัดการ มี อิทธิพลต่อ
ประสิทธิผลของการใช้ระบบ GFMIS มากกว่าปัจจยั
ด้านวัสดุอุปกรณ์ ด้วยค่าสัมประสิทธ์ิการถดถอย
มาตรฐาน  (β = 0.449, sig = 0.000) ปัจจยัภายในดา้น
บุคลากรและด้านงบประมาณไม่ มี อิท ธิพลต่อ
ประสิทธิผลของการใช้ระบบ GFMIS ทั้งน้ี ตวัแปร
อิสระกลุ่มปัจจยัภายในสามารถอธิบายความผนัแปร
ของตวัแปรตามประสิทธิผลของการใชร้ะบบ GFMIS 
ไดร้้อยละ 48.0  

กล่าวโดยสรุปคือ  ปัจจัย ท่ี มี อิทธิพลต่อ
ประสิทธิผลของการใช้ระบบ GFMIS ของกองทัพ
ไทย คือ   ปัจจัยด้านวัส ดุอุปกรณ์  (หน่วยงานมี
คอมพิวเตอร์ท่ีติดตั้ง Software พร้อมใชง้าน)  และดา้น
การบริหารจดัการ (หน่วยงานมีการก าหนดภารกิจของ
องค์กรเพื่อสนับสนุนการด า เนินงานของระบบ  
GFMIS  ไว้ชัด เ จน  มีค าสั่ ง แ ต่ งตั้ ง คณะท า ง าน
รับผิดชอบระบบ GFMIS และมีการก าหนดสายการ
บงัคบับญัชาไวใ้นโครงสร้างของระบบ  GFMIS  อยา่ง
ชัด เจน)  ส าห รับปัจจัยภายนอก ท่ี มี อิท ธิพลต่อ
ประสิทธิผลของการใช้ระบบ GFMIS ประกอบด้วย
ปัจจยัดา้นการเมือง (GFMIS ช่วยน านโยบายของฝ่าย
การเมืองหรือรัฐบาลไปสู่การปฏิบัติได้จริงตาม
วัตถุประสงค์)  และด้านบริหารราชการแผ่นดิน 
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(GFMIS ช่วยให้การบริหารจดัการภาครัฐเป็นไปดว้ย
ความถูกต้อง โปร่งใส ตรวจสอบได้,  GFMIS เป็น
ระบบท่ีช่วยให้ขา้ราชการฝ่ายการเมืองหรือรัฐบาลใช้
บริหารหรือควบคุมก ากบัข้าราชการประจ าเพื่อให้มี
การเบิกจ่ายงบประมาณเป็นไปตามนโยบาย) 
 
อภิปรำยผล 
 1. จากผลการศึกษาพบว่า ปัจจัยภายในท่ีมี
อิทธิพลต่อประสิทธิผลของการใช้ระบบ GFMIS คือ
ปัจจยัดา้นวสัดุอุปกรณ์ หมายถึง การวสัดุอุปกรณ์ เช่น 
มีคอมพิวเตอร์ท่ีติดตั้ง Software พร้อมใช้งาน จะท า
ใ ห้ ก า ร ใ ช้ ร ะ บ บ  GFMIS ข อ ง ก อ ง ทัพ ไ ท ย มี
ประสิทธิผลมากข้ึน ซ่ึง สอดคล้องกับผลการศึกษา
ของ นพวรรณ นาคะ และคณะ (2555) ท่ีศึกษาปัจจยั
ภายในท่ีมีอิทธิพลต่อประสิทธิผลของการน าระบบ  
GFMIS มาใชใ้นกรมทางหลวง พบวา่ ความเหมาะสม
ของระบบเทคโนโลยี ท่ี น ามาใช้  มี ส่วนในการ
สนบัสนุนการใช้ระบบ GFMIS ให้เกิดประสิทธิภาพ
มากข้ึน  
 จากผลการศึกษาพบว่า  ปัจจัยภายในท่ีมี
อิทธิพลต่อประสิทธิผลของการใช้ระบบ GFMIS คือ 
ปัจจยัดา้นการบริหารจดัการ กล่าวคือ หน่วยงานมีการ
ก าหนดภาร กิจขององค์ก ร เพื่ อสนับส นุนการ
ด าเนินงานของระบบ GFMIS  ไว้ชัดเจน มีค าสั่ ง
แต่งตั้ งคณะท างานรับผิดชอบระบบ GFMIS และมี
การก าหนดสายการบงัคบับญัชาไวใ้นโครงสร้างของ
ระบบ  GFMIS  อย่ า งชัด เ จน  สอดคล้องกับผล   
การศึกษาของ นพวรรณ นาคะ  และคณะ (2555) ท่ี
ศึกษาประสิทธิผลของการน าระบบ  GFMIS มาใชใ้น
กรมทางหลวง พบว่า การอ านวยการ การบริหาร
จดัการใชร้ะบบ GFMIS ท่ีดี มีผลช่วยเพิ่มประสิทธิผล
ของการใช้ระบบ GFMIS  และสอดคล้องกับผล
การศึกษาของ นิภาพร มนชม ธนสุวิทย์ และคณะ 
(2559) ท่ีศึกษา การใช้ระบบบริหารการเงินการคลัง
ภาครัฐแบบอิเล็กทรอนิกส์ (GFMIS) ของหน่วยงานท่ี
เบิกจ่ายเงินกับส านักงานคลังจังหวดัระนอง พบว่า 
ปัจจยัดา้นแรงสนบัสนุนจากองค์การ หรือหน่วยงาน

ของผูป้ฏิบติังานด้านบญัชี มีผลต่อประสิทธิภาพใน
การปฏิบัติ ง านด้านบัญชีด้วยระบบ GFMIS ใน
ส านกังานคลงัจงัหวดัระนอง 
 
ข้อเสนอแนะ 
 1. เ น่ืองจาก ปัจจัยภายในท่ีมี อิทธิพลต่อ
ประสิทธิผลของการใช้ระบบ GFMIS คือปัจจยัด้าน
วสัดุอุปกรณ์ ซ่ึงหมายถึง ระบบคอมพิวเตอร์ ทั้ ง 
Hardware และ  Software พร้อมใช้ง านกับระบบ 
GFMIS ดงันั้นเพื่อสนบัสนุนการใชง้านระบบ ให้เกิด
ประสิทธิภาพยิ่งข้ึน กองทพัไทยควรปรับปรุงอุปกรณ์
ระบบคอมพิวเตอร์ ทั้ ง Hardware และ Software ให้
ทนัสมยัอยูเ่สมอ 
 ปัจจัยด้านการบริหารจัดการมีอิทธิพลต่อ
ประสิทธิผลของการใชร้ะบบ GFMIS  ดงันั้น กองทพั
ไทยควรมีการประชุมเพื่อวางแผนงานร่วมกันทั้ ง
ผูบ้ริหารและผูป้ฏิบติัการท่ีเก่ียวขอ้งกบัระบบ เพื่อให้
แผนงานการบริหารจดัการเป็นไปในทิศทางเดียวกนั 
ซ่ึงจะส่งผลใหก้ารใชร้ะบบ GFMIS ของกองทพัไทยมี
ประสิทธิผลมากข้ึน 
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Abstract Having been a member of ASEAN of 
Thailand in 2015 results in the increasing 
communication among ASEAN countries because 
people in these countries have to communicate and 
exchange information regarding investment, business, 
and technology (Onwimon, 2012). The cooperation 
among ASEAN countries helps create a stronger and 
more reliable power of the ASEAN members in the 
world stage. Thailand as one of the ASEAN members 
also gains benefits in international trade, especially 
international tourism.  Each year more and more 
foreign tourists come to Thailand; therefore, it is 
necessary for Thai people to use foreign languages for 
communication. Among those languages, English is 
important since it is the language of the ASEAN 
countries. Although Thai people realize on the 
importance of English, they fail to use it effectively for 
their communication (Ministry of Tourism & Sports, 
2017). The 2016 record by EF Education First showed 
that Thai people’s English proficiency is very low as 
ranked at No.56 out of 72 countries. Furthermore, the 
latest survey in September 2017 revealed that Thai 
people possess a very low English proficiency with the 
53rd rank from the total of 80 (ef-denmark.dk, 2017). 
This English deficiency leads to an ineffective 
communication. Additionally, English becomes more 
important because it has been set by International Civil 
Aviation Organization (ICAO) as the main language 
for communication among airports  
all over the world. Clark (2017) also points out that the 
English ability of non-English aviators and air traffic 
controllers is lower than the standard defined by 
ICAO. Therefore, inadequate English proficiency can 
cause air traffic mistakes. Barkhordari and Chalak 

(2017) also propose that English is a very important 
medium between airport staff and foreign passengers. 
While airport staff working in the customer service 
department at Iran airport need English speaking and 
listening for their communication with foreign 
passengers, those working in the baggage department 
have to read and write a report in English. Likewise, 
Cahayani and Drajati's (2017) stated that airport staff 
in Indonesia need English in communicating with 
passengers in order to help them check-in or find the 
lost stuff. Despite the needs in using English for 
working, it was found that the staff of the airports had 
difficulties in using English in communication, 
especially speaking and listening skills. 
Pitakpongpan's (2016) reported that the ground staff 
working at Phuket International Airport encountered 
speaking and listening problems when communicating 
with passengers. Similarly, Uraipan 's (2011) study 
revealed that different accents from passengers caused 
listening problems for Thai Airways' flight attendants. 
Nevertheless, considering the number of studies in 
English usage of the international airport staff in terms 
of problems, needs and wants in improving English 
skills, there seems to be a very limited number of 
studies concerning international airport staff's 
problems and needs in English use conducted in 
Thailand. Hence, it is necessary to analyze their needs 
and problems in using English as the results will 
provide essential information for creating the right 
content for in-service training course in order to 
increase the capacity of staff at the international 
airports so that they can communicate with foreign 
passengers efficiently in their workplace.  
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  II.   LITERATURE REVIEW 
A. Needs and Needs Analysis 

 Needs is the ability to comprehend and/or produce 
the linguistic features of the target situation. In 
addition, needs can be referred to as wants and 
preferences or expected requirements for the future. 
(Dudley-Evans & St. John,1998; Hutchinson & 
Waters,1987). Needs are divided into target needs and 
learning needs. Target needs are what the learners 
need to do in the target situation. Learning needs are 
what the learner needs to do in order to learn. "Needs 
are divided into two parts: target needs and learning 
needs: target needs refer to what the learners need to 
do in a target situation and learning needs refer to what 
the learners need to do in order to learn." (Hutchinson 
and Waters, 1987). Moreover, target needs, which in 
practice contain a number of important distinctions, 
can be categorized into three parts: necessities, lacks 
and wants. 
• Necessities (also called ‘objective needs’) are the 
type of needs determined by the demands of the target 
situation. Necessities are the language that a person 
has to know in order to work proficiently in a target 
situation. 
• A Lack is the gap between the target proficiency and 
the existing proficiency of the learners (what the 
learners know already).  
• Wants (Also called 'Subjective Needs') are a learner's 
awareness of their needs". 
Dudley-Evans and St. John (1998) offered concepts of 
needs analysis in many aspects. However, for   this 
study, all points presented below are related to needs 
analysis of staff.  
A. Professional information about the learners: the 
tasks and activities learners are/will be using     
English for – target situation analysis and objective 
needs B. Personal information about the learners: 
factors which may affect the way they learn, such as 
previous learning experiences, cultural information, 
reasons for attending and expectations of a course, and 
attitude toward English – wants, means, subjective 
needs 

C. English language information about the learners: 
what their current skills and language usage are – 
present situation analysis – which allows us to assess  
D. The learners’ lacks: the gap between (C) and (A) – 
lacks  
E. Language learning information: effective ways of 
learning the skills and language in (D) – learning 
needs  
F. Professional Communication Information about 
(A): Knowledge of how language and skills are used 
in the target situation - Linguistic analysis, discourse 
analysis, genre analysis. According to Nunan (1988), 
in language program planning or any language 
curriculum development, needs analysis serves three 
mains purposes. Firstly, it provides a mechanism for 
obtaining a wider range of input into the content, 
design, and implementation of a language program 
through involving such people as learners, 
administrators, and staff in the planning process. 
Secondly, it identifies general or specific language 
needs that can be addressed in developing goals, 
objectives, and the content for a language program. 
Lastly, it provides data that can serve as the basis for 
reviewing and evaluating an existing program. He also 
stated that the aim of needs analysis is to know 
learners as people, as language users and as language 
learners; to know how language learning and skills 
learning can be maximized for a given learner group; 
and finally to know the target situations and learning 
environment so that we can interpret data 
appropriately. Hence, the needs and needs analysis 
theories were applied to the benefit of this research.  

B.  Related Studies 
Chalak and Barkhordari (2017) examined English 
skills used in workplace of Iran Air airport services 
personnel at Isfahan Airport, the level of basic 
language skills in performing jobs, and their attitude 
toward English professional course. The results 
indicated that English language is highly used in 
staff's job. Plus, speaking is the most important skill 
for the Ramp Control; and Baggage Services staff 
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while reading and writing are the most important skills 
for Baggage Services staff.  
Pitakpongpan (2016) investigated the needs of four 
English skills of 30 AirAsia ground staff at Phuket 
International Airport. The research instruments 
consisted a questionnaire and an interview. The study 
revealed that the ground staff considered speaking 
skill as the most important one followed by listening 
skill, reading skill and writing skill, respectively. They 
could performed speaking skill better than other skills.  
Limprasert&Witthawassamrankul (2016) studied 
English communication problems between passengers 
and flight attendants. He stated that speaking and 
listening were the most important skills for the career. 
In addition, accents and pronunciation were 
considered to be the essential problems among flight 
attendants as pronunciation  is the basic of listening 
skill and this skill has often been neglected in general 
English teaching in Thailand. 
Cahyani and Drajati (2017) conducted a research on 
English communication problems and needs from 
social engagement perspective as experienced by 
airport passenger-handlers. Questionnaire and semi-
structured interview were the research instruments. 
The results indicated that listening and speaking were 
the problems faced by the passenger-handlers in 
English oral communication. Moreover, the staff need 
to gain more knowledge about aviation vocabulary, 
general basic English, and job procedures.  
Koparan (2018) analyzed the needs of the 40 Civil 
Aviation Cabin Services students who are working in 
the aviation industry in terms of vocabulary used in an 
aircraft and daily life. The research instruments were 
needs assessment scale and focus-group interview. It 
was not a problem for students to find appropriate 
vocabulary in communication; however, they 
encountered problems in using specialized vocabulary 
for specific purposes. In addition, speaking and 
reading difficulties were caused by the lack of 
confidence when using unknown words.  
 
 

          III.RESEARCH METHODOLOGY 
This study was a survey study and was carried out at 
four international airports in the south of Thailand: 
Krabi, Phuket, Hatyai and Surat Thani. Only staff who 
have chances to communicate in English with 
passengers were selected as the participants of this 
research. The research method that used in this 
research were a combination of quantitative and 
qualitative methods.  
A. Participants 
 By means of purposive sampling, 200 airport staff 
from the four international airports in the south of 
Thailand: Krabi, Phuket, Hatyai and Surat Thani 
participated as subjects of the study  
B. Research instruments 

A questionnaire consisting of four parts 
as follows:  

Part 1 aimed to ask about personal information, such 
as gender, age, education level, workplace, duration of 
work, English usage and English ability. 
Part 2 was related to airport staff’s attitude toward 
problems in using English at work. There were seven 
Likert’s scale items which required participants to 
rate: 5 = the highest, 4 = high, 3=moderate, 2=low and 
1=the lowest. There were also 4 open-ended items 
which allowed participants to fully express their 
opinions about problems in listening, speaking, 
reading and writing in English.   
Part 3 contained six Likert’s scale items which 
inquired about participants’ attitude toward their need 
in using the four skills of English at work. The 
questions in this part were divided into two main 
categories: the importance of English at work and the 
ability to use each skill of English for further 
comparison to obtain information about how 
important English was for them at their workplace.  
Part 4 had 10 questions, six of which were multiple-
choice aiming to get information about the 
participants’ needs in improving English usage, for 
example, needs for English courses, styles of the 
courses, etc. Another three questions were open-
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ended, and one last question was in a Likert’s scale 
style.  
The questionnaire were distributed to the participants 
by the researchers and upon completion of the 
questionnaires, it was requested that they be returned 
directly to the researchers.  

Interview 
An interview was also administered to get in-depth 
information. Twenty airport staff, five from each 
international airport, participated in the interview by 
means of convenience sampling. Each airport staff 
was asked three questions below: 
1. How do you think about your ability to use English? 
2. What are your problems in using English?       
3. Do you want to improve your English? If yes, how 
will you want to improve it? 
Prior to the actual data collection, the reliability of the 
questionnaire was tested using Cronbach’s Alpha 
Coefficient, and the reliability is 0.98 which means 
that the questionnaire was reliable. Moreover, a pilot 
survey was carried out with 21 airport staff at Nakhon 
Si Thammarat Airport to determine whether a 
questionnaire and an interview were advantageous to 
the present study.     
C. Data Collection Procedure 
The data collection procedure comprised two stages. 
Stage 1: The researchers distributed questionnaires to 
participants. They were given some times to complete 
the questionnaires. After that, the questionnaires were 
collected by the researchers. 
Stage 2: Five airport staff from each international 
airport were interviewed. Each interview took about 
10 minutes. The information given by each airport 
staff was recorded by a tape recorder for further 
interpretation. 
D. Data Analysis 
 An analysis of data was done according to the 
information styles which could be divided into four 
groups. The first group which was about the 
participants’ personal information was analyzed using 
frequency and percentage. The second one about the 
participants’ attitudes toward the problems in using 

English, the English ability and the needs in using 
English at work was analyzed to get means and 
standard deviations. The third group of information 
regarding the differences between the importance of 
English at work and the participants’ English ability 
was analyzed using paired sample t-test. The mean 
difference was intepreted as follows: 0.01-0.33 = low, 
0.34-0.66 = moderate,and 0.67-1.00 = high 
)Pochakorn, 2012(. The last one which was the 
information from the interview using open-ended 
questions was interpreted, categorized and analyzed 
using content analysis. 
 
  IV.   ANALYSIS AND RESULTS  
 The questionnaires were distributed to 200 
international airport staff and all of them were 
returned to the researchers and used for the study. The 
interview was conducted with twenty staff from four 
international airport. The results of the study were 
attemped to answer the following questions;    
1. What English use problems do the international 
airport staff have?   
 2. What English Language skills are 
necessary for the international airport staff?  
 3. What do the international airport staff want 
to improve their English skills?  
The data obtained from questionnaire and interview 
are presented in the following tables. 
  TABLE I. 

Item Mean
s (x̄ ) 

SD Feedback 
Level 

Listening   3.07 .84 moderate 
Speaking 3.04 .77 moderate 
Reading 3.00 .84 moderate 
Writing 3.04 .90 moderate 
Using relevant and 
irrelevant vocabulary for 
work 

3.09 .86 moderate 

Grammar usage 3.17 .94 moderate 
Correct pronunciation 
according to the English 
pronunciation principle 

3.12 .93 moderate  

Total 3.08 .67 moderate 
a. The opinions of international airport staff in the southern region towards the 

problems of  using English for work in general 
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The international airport staff  in the southern region 
in general expressed their opinions towards the 
problems of using English at the moderate level (x̄ = 
3.08, SD = 0.67). There were 7 problems in using 
English at the moderate level in terms of grammar 
usage (x̄ = 3.17, SD= 0.94) which was mostly found, 
followed by pronunciation in English (x̄ = 3.12, SD = 
0.93), using relevant and irrelevant vocabulary for 
work (x̄ = 3.09, SD = 0.86), listening )x̄ = 3. 07, SD = 
0.84), speaking )x̄ = 3.04, SD = 0.77), writing )x̄ = 

3.04, SD = 0.90) and reading (x̄ = 3.00, SD = 0.84), 
respectively. It was clear that the grammar usage was 
the major problems for international airport staff in the 
southern region. 
   TABLE II 
 
bThe need of using English language skills in listening in the 
work of  international airport staff in the southern region 
Tables 2 shows the difference between the importance 
and the ability to use English for listening skills of 

international airport staff in the southern region. 
Considering each item, it was found that international 
airport staff in the southern region needs listening 
skills at the high level for 1 item in terms of listening 
to a training or meeting in English (D = 7..0(  and a 
moderate need for 5 items in terms of listening to 
complaints from foreign customers about airport 
services, such as delayed flights and unclean toilets (D 
= 7..7( , listening to questions or concerns from 
foreign customers about airport services, such as 
purchasing air tickets, changing transportation and 
asking for directions to shops (D = 7.50( , listening to 
the supervisor's instructions in English (D = 7.50( , 
listening to inquiries about the route and location of 
the places for foreign customers in need (D = 7.00( , 
and listening to announcements in English at the 
airport (D = 7..0( , respectively. It shows that 
international airport staff in the southern region 
require the need to listen to training or meetings in 
English at the high level. As such, the airport staff 
should be emphasized to practice this matter more. 

TABLE III. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Need of English for 
Listening Skills  

Signific
ance 

Ability Differe
nce  

T-
test 

Sig. 

1. Listening to questions or 
concerns from 

foreign customers 
about airport 

services, such as 
purchasing air 

tickets, changing 
transportation and 

asking for directions 
to shops 

4.06 3.54 0.52 8.74 .000 

2. Listening to complaints 
from foreign 

customers about 
airport services, such 
as delayed flights and 

unclean toilets 

3.93 3.33 0.60 9.52 .000 

3. Listening to inquiries 
about the route and 

location of the places 
for foreign customers 

in need 

3.92 3.48 0.44 6.83 .000 

4. Listening 
announcements in 

English at the airport 

3.90 3.53 0.37 5.68 .000 

5. Listening to the 
supervisor's 

instructions in 
English 

3.75 3.23 0.52 8.25 .000 

6. Listening to training or 
meetings in English 

3.68 3.01 0.67 8.73 .000 
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Need of English for 
Speaking Skills  

Signif
icance 

Abilit
y 

Differ
ence  

T-
test 

Sig. 

1. Answering 
questions or concerns 
from foreign 
customers about 
airport services, such 
as purchasing air 
tickets, changing 
transportation and 
asking for directions 
to shops 

4.02 3.48 0.54 8.95 .000 

2. Answering or 
explaining complaints 
from foreign 
customers about 
airport services, such 
as delayed flights and 
unclean toilets 

3.93 3.26 0.67 10.3
6 

.000 

3. Introducing the 
route and location of 
the places for foreign 
customers in need 

4.06 3.55 0.51 8.01 .000 

4. Apologizing foreign 
customers if their 
speech is 
incomprehensible and 
incommunicable 

4.01 3.49 0.52 8.31 .000 

5. Asking foreign 
customers to speak 
slowly.  

3.96 3.51 0.45 7.39 .000 

6. Presenting ideas in 
training or meetings in 
English 

3.77 3.04 0.73 9.84 .000 

c The need of using English language skills in speaking of international 
airport staff in the southern region 
 
  The need of using English language skills in 
speaking of international airport staff in the southern 
region consists of 6 questions. According to Table 3, 
international airport staff in the southern region 
requires a high need for English speaking skills at 
work for 2 items which are presenting ideas in training 
or meetings in English (D = 0.73) and answering or 
explaining complaints from foreign customers about 
airport services, such as delayed flights and unclean 
toilets (D = 0.67). There are 4 items which are 
answering questions or concerns from foreign 
customers about airport services, such as purchasing 
air tickets, changing transportation and asking for 
directions to shops (D = 0.54), apologizing foreign 

customers if their speech is incomprehensible and 
incommunicable (D = 0.52), introducing the route and 
location of the places for foreign customers in need (D 
= 0.51) and asking foreign customers to speak slowly 
(D = 0.45) respectively with a moderate need for 
English speaking skills at work. It is noteworthy that 
international airport staff in the southern region need 
to practice the speaking skills for presenting their 
ideas in training or meetings in English and for 
answering or explaining complaints 
           TABLE IV. 

Need of English for Reading Skills  Signi
fican

ce 

Abili
ty 

Diffe
rence
  

T-
test 

Sig. 

1. Reading manuals or 
documents related to the 

operation 

3.87 3.28 0.59 9.41 .000 

2. Reading other unrelated-to-
work reading materials, such 

as English newspapers or 
notices 

3.77 3.21 0.56 8.22 .000 

3. 3. Reading traffic signs and 
signs at airports 

3.84 3.43 0.41 6.67 .000 

4. Reading documents used 
during the work, such as forms 

3.84 3.40 0.44 7.60 .000 

5. Reading documents of foreign 
customers in need, such as 

passport, flight ticket, details 
of hotel or accommodation 

booking 

3.90 3.47 0.43 6.73 .000 

6. Reading maps and places written 
in English, such as the route and 
location of places, to foreign 
customers in need 

3.85 3.42 0.43 7.28 .000 

d The need of using English language skills in reading of international   
airport staff in the southern region 
 
 Table 4 shows 6 items of need of English for 
reading skills of the international airport staff in the 
southern region. When considering each item, it was 
found that international airport staff in the southern 
region require a moderate need for 6 items of reading 
skills in English. The English language needs for 
working in descending order are as follows: reading 
manuals or documents related to the operation (D = 
0.59), reading other unrelated-to-work reading 
materials, such as English newspapers or notices (D = 
0.56), reading documents used during the work, such 
as forms (D = 0.44), reading documents of foreign 
customers in need, such as passport, flight tickets, 
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details of hotel or accommodation booking (D = 0.43), 
reading maps and places written in English, such as 
the route and location of places, to foreign customers 
in need (D = 0.43), and reading traffic signs and signs 
at airports (D = 0.41), respectively. The data reveals 
that international airport staff in the southern region 
require a moderate need for English reading skills at 
work. 
        TABLE V. 

Need of English for Writing 
Skills  

Signific
ance 

Abili
ty 

Differe
nce  

T-
test 

Sig. 

1. Writing descriptions or 
suggestions for foreign 
customers in need, such 
as details about the trip 

3.79 3.19 0.60 8.42 .000 

2. Writing to guide, give 
directions and locations of 
places for foreign customers in 
need 

3.79 3.24 0.55 8.27 .000 

 3. Writing email with correct 
grammar 

3.71 3.02 0.69 8.19 .000 

4. Writing warning notice at the 
airport 

3.79 3.03 0.76 9.50 .000 

5. Writing profession-related 
documents such as meeting 
notes or agenda 

3.63 2.88 0.75 9.29 .000 

6. Writing summary of daily 
work process or report of work 

3.57 2.88 0.69 9.02 .000 

e The need of using English language skills in writing of international airport staff in the southern region 

 
 As displayed in Table 5, the need of English for 
writing skills of international airport staff in the 
southern region consists of 6 items. Considering each 
item, there is a high need for 4 items of writing English 
skills in descending order as follows: writing warning 
notice at the airport (D = 0.76), writing profession-
related documents such as meeting notes or agenda (D 
= 0.75), writing summary of daily work process or 
report of work (D = 0.69), and writing email with 
correct grammar (D = 0.69). There is a moderate need 
for 2 items: writing descriptions or suggestions for 
foreign customers in need, such as details about the 
trip (D = 0.60) and writing to guide, give directions 
and locations of places for foreign customers in need 
(D = 0.55), respectively. Based on the results, it can 
be seen that international airport staff in the southern 
region are highly required to write warning notice at 
the airport, profession-related documents, email, and 

daily work process. Thus, the practice of writing skills 
in such matters needs to be more emphasized. 
         TABLE VI. 

        Items Mean  
 

(x̄ ) 

Standard 
Deviation 

(SD) 

Level of 
opinions 

Listening 4.32 .89 High 
Speaking 4.34 .85 High 
Reading 4.00 .86 High 
Writing 3.82 .93 High 

Related-and-unrelated-
to-work Vocabulary 

Usage 

4.18 .84 High 

Grammar Usage 3.83 .98 High 
English Grammatical 

Pronunciation 
4.22 .91 High 

                          Total 4.10 .72 High 
f 

Levels of opinions of international airport staff in the southern region with the needs 
of English skills improvement in general 

 
The international airport staff in the southern region 
showed their opinions towards the needs to English 
language skills development in general at the high 
level (x̄ = 4.10, SD = 0.72). Considering the items, it 
was found that international airport staff in southern 
region had 7 items of high needs to English language 
skills and the highest one is speaking (x̄ = 4.34, SD = 
0.85), followed by listening (x̄ = 4.32, SD = 0.89), 
English grammatical pronunciation (x̄ = 4.22, SD = 
0.91), related-and-unrelated-to-work vocabulary 
usage (x̄ = 4.18, SD = 0.84), reading (x̄ = 4.00, SD = 
0.86) grammar usage (x̄ = 3.83, SD = 0.98) and writing 
)x̄ = 3.82, SD = 0.93), respectively. Speaking skills at 
work needs to be developed the most because such 
skills must be used when communicating with foreign 
tourists. 
Interview results 
 Based on an analysis of the data obtained from the 
interview from the staff of 4 international airports, 5 
staff each, 20 staff in total, can be divided into three 
categories as follows: 
1. Current characteristics of using English of 
international airport staff 
All international airport staff answered that they 
highly needed listening and speaking skills to perform 
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tasks every day. They rarely had chances to use 
reading and writing skills.   
2. Problems of using English 
The staff of all 4 international airports indicated that 
sometimes they could not communicate with foreign 
passengers due to their limitations to master the 
language.  
3. Needs of English skills development 
All staff of the international airports indicated that the 
training in listening and speaking English skills from 
a native speaker is a must to have together with Thai 
teachers to help clarify and explain the content for 
better understanding. 
V. DISCUSSIONS, LIMITATIONS AND FUTURE 
DIRECTIONS 
Based on the findings, the discussions of the study are 
presented below. 
4.1 Airport staff’s problems in using English at work 
 The findings indicated that the staff’s problems in 
using English was at a moderate level (x̄ =3.08, 
SD=0.67), and the most problematic issue was 
incomplete grammar knowledge (x̄ =3.17, SD=0.94) 
and not be able to pronounce correctly    (x̄ =3.12, 
SD=0.93). These findings are in line with the findings 
of Limprasert and Witthawasaramrankul (2016) 
which confirm that flight attendants had problems in 
pronouncing English words because in Thai, final 
sounds are not pronounced, and there is no stress and 
intonation system. These findings are, moreover, in 
correspondence with those from Sornnui and 
Thapphrom (2017) which report that the problems in 
using English of ground staff at Nakhon Si 
Thammarat Airport was at the moderate level. Most of 
them could not speak English fluently and pronounce 
English words clearly. All in all, these findings show 
that English pronunciation and intonation are 
necessary for airport staff since incorrect 
pronunciation and intonation can result in 
miscommunication between the staff and foreign 
passengers (Barkhordari and Chalak, 2017(.  In 
addition, the airport staff also purposed other 
problems in English speaking, listening, reading and 

writing. For listening, they reported that they were not 
able to understand some accents, especially British 
and Indian accents. They also had problems in 
speaking, reading and writing English due to their lack 
of grammar knowledge and English vocabulary. 
These findings are similar to the results of Uraipan 
(2011) which indicated that flight attendants could not 
pronounce English words correctly, and they did not 
understand some foreign passengers’ accents. 
Likewise, this result is in line with the study of 
Cahyani and Drajati (2017) which reported the 
problems of ground staff at Indonesia Airports. Clark 
(2017), therefore, purposed that a training course 
relating to the problems. For example, English 
pronunciation and intonation should be conducted. 
Privorova (2016) also purposed that a course focusing 
on English grammar and vocabulary can help airport 
staff to overcome these problems. To conclude, 
problems in using English of the airport staff were 
pronouncing English words, reading manuals and 
writing grammatically-correct sentences. To assist 
these airport staff to communicate better in English, 
an English course providing the above-mentioned 
knowledge should be organized. 
4.2 Airport staff’s needs in using English at work 
 According to the obtained information, it was 
found that the international airport staff participated in 
this study needs English listening skill when they 
attended meetings and seminars held in English 
(D=0.67). For speaking skill, they had to use English 
when they expressed their opinions in meetings or 
seminars (D=0.73) and when they talked to passengers 
about various services in an airport (D=0.67). 
However, their needs in English speaking was at a 
moderate level (0.51) when they gave directions, 
made suggestions and explained locations to 
passengers. This moderate level of needs can also be 
seen in English reading skill. The airport staff 
mentioned that English was moderately needed when 
they read work manuals or other documents relating 
to their work. Surprisingly, English was highly 
required for all works, such as writing professional 
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documents (D=0.75), writing reports (D=0.69) and 
writing e-mails (D=0.69). These findings 
corresponded with the results of Cahyani and Drajati 
(2017) which indicated that airport staff at Indonesia 
airports needed fundamental English, such as giving 
directions and vocabulary for their job. These findings 
are in accordance with Barkhordari and Chalak (2017( 
who reported that airport staff working in the 
customer service section in Iran airport required 
English speaking and listening skills while the staff in 
the baggage section needed English reading and 
writing skills. Likewise, Pitakpongpan (2016) 
reported that Air Asia ground staff at Phuket 
International Airport had to speak English when 
giving flight details to foreign passengers, listened to 
passengers’ complaints in English, read tickets, 
passports and visas, and wrote a daily report in 
English. Besides, they needed speaking and listening 
skills more than reading and writing ones. In addition, 
Pitakpongpan (2016) and Barkhordari & Chalak 
(2017 (pointed out that English courses corresponding 
with these requirements were highly needed. Ting 
(2010) also purposed that a course for ground staff 
should include contexts about giving directions, trip 
advice, assets loss management and other related 
topics for effective communication between airport 
staff and foreign passengers. 
In summary, speaking and listening are the most 
essential skills of the airport staff participating in this 
present study. However, the findings from this study 
have some limitations as it explored airport staff’s 
needs in English usage in general. Future studies 
should investigate English needs of airport staff 
working in different sections due to various needs of 
English skills (Barkhordari and Chalak, 2017; 
Cutting, 2012(. 
4.3 Airport staff’s needs in English development 
 Analysis of the data showed that the airport staff 
would like to develop their English speaking skill the 
most (x̄ =4.34, SD=0.85), followed by listening ( x̄ = 
4.32, SD = 0.89), pronunciation (x̄ = 4.22, SD = 0.91), 
English vocabulary ( x̄ = 4. 18, SD = 0.84), reading ( x̄ 

= 4.00, SD = 0.86), English grammar ( x̄ = 3.83, SD = 
0.98) and writing ( x̄ = 3.82, SD = 0.93), respectively. 
Most of them wanted the airport to organize a two-
hour English course taught by a native speaker of 
English at least two times per week after work. This 
finding indicates that speaking and listening are 
essential for them since they really need these two 
skills at work (Pitakpongpan, 2016). Moreover, the 
airport staff reported that they wanted to improve their 
pronunciation because they wanted to pronounce 
English words correctly. This finding fits well with 
Khamkhien (2010) who pointed out that wrong 
English pronunciation negatively affected the ability 
to use the four skills of English. The airport staff also 
mentioned that they would like to improve their 
English words, especially those relating to their work. 
This interpretation is in line with the finding of 
Korapan (2018) who reported that airport staff wanted 
to study more about English vocabulary used in 
aviation industry. Consequently, a course focusing on 
English pronunciation and vocabulary should be 
provided to airport staff. Furthermore, the airport staff 
suggested that English songs and soundtrack movies 
could help them improve their English, and they 
would like to attend a training on using English every 
month. Interpreters and English signs were also 
needed to clarify information in case of urgency. 
These findings correspond with the result of Lee’s 
(2015) study which indicated that roleplaying or 
simulation in the real-life situation could help improve 
airport staff’s English communication. Multi-
language signs and interpreters were also necessary 
for a more effective communication between staff and 
foreign passengers. 
 In short, the airport staff would like to improve 
their speaking and listening skills, English 
pronunciation and English vocabulary used at work. 
To achieve this improvement, a two-hour English 
course with an English native speaker or after work is 
needed. Multi-language signs and interpreters are 
important factors that cannot be overlooked.  
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4.4 Airport staff’s opinions toward their English 
ability, problems and needs in using English 
 The information from the interview reveal that 
English speaking and listening are important to the 
airport staff because they had to use these two skills 
whenever they are on duty. The information in this 
part also agrees with what have been found from the 
questionnaires in that the staff had problems in 
pronouncing English words, had limited English 
vocabulary, and did not understand some English 
accents. Uraipan (2011) also reported that flight 
attendants could not listen and speak English very 
well and had limited English grammar knowledge and 
vocabulary so this caused miscommunication with 
their passengers. Baroto et al. (2016), therefore, 
purposed that English manuals were necessary for 
flight attendants. Since the interview was carried out 
with only 20 airport staff, the information obtained 
may not be suitable for generalization. More 
participants should be interviewed to obtain more 
information on their problems and needs in English 
use. 
Limitations 
 This study has limitations in several aspects which 
the researchers proceed as follows; 
1. The samples used in the study of problems and 
needs in using English were international airport staff 
in the southern region. The study results may not be 
applicable to other international airports in other 
regions of Thailand due to the differences of the 
airport staff in terms of their problems and needs of 
using English language. 
2. The researchers collected data using questionnaires 
and interviews but did not measure the English 
language ability of the staff of the airports through the 
TOEIC test, resulting in a lack of information about 
the real language capabilities of such staff. As such, 
the measurement of the real language capabilities of 
the staff needs to be done in order to enhance their 
language skills. 
3. Some international airport staff have limited time to 
provide information because of different working 

schedules. Some staff are pleased to provide 
information while others spend most of the time 
serving foreign passengers, resulting in the limited 
time spent on the interview. As a result, data collection 
may not cover all issues of the international airport 
staff in the southern region. 
Future Directions 
1. Observation should be included in further studies to 
gain in-depth information about needs and problems 
in English usage of the airport staff. 
2. Test of English for International Communication 
(TOEIC) may be incorporated to reveal real English 
ability of the airport staff. The results will be useful 
for designing a more suitable English course. 
3. A study on this topic with the airport staff working 
at other international airports in other regions of 
Thailand should be considered because these airport 
staff may have different problems in using English, 
and they may need to develop their English ability in 
certain language areas. 
4. English manuals and courses providing the English 
language used in real-life situations should be 
organized to help the airport staff communicate with 
foreign passengers effectively.  
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Abstract Many physically disabled people who 
cannot freely move their extremities are forced to 
travel by electric wheelchairs or become bedridden. 
To assist them, we have developed a 7-DOF robot arm 
called “Udero”, which has a versatile design that 
allows attachment to either wheelchairs or bedsides. 
However, with manual operation using a joystick, 
there is a problem that the arm takes time to reach a 
target. Therefore, we propose an operation system 
which is based on gesture. Also, different operating 
interface will be used if we innovate a new kind of 
operating system. Therefore, we are considering a new 
operating system which could operate both robot arm 
and wheelchair by gesture. Finally, we demonstrated 
effectiveness by a comparison experiment between 
the joystick and proposed method. 
 
Keywords: Robot arm, Electric wheelchair, Gesture, 
Interface 
 

II. INTRODUCTION  
TABLE I.  About 50% of handicapped people in 
Japan have a physical disability [1]. People with upper 
limb dysfunction such as cervical cord injury (CCI) 
are often forced to live in a wheelchair, and experience 
difficulties with the actions of everyday life, such as 
"grabbing objects in front", "opening doors" and 
"moving objects falling on the floor". They therefore, 

we need help in performing such actions. Welfare 
robot arms that support the lives of                                
people with upper limb dysfunction have been 
attracting serious attention. Users learn to operate the 
welfare robot arms, which are attached to an electric 
wheelchair or bedside, instead of their own arms, as 
shown in fig. 1. If people with upper limb dysfunction 
can freely manipulate the robot arm, it is possible to 
perform various daily activities without further 
support, thus improving quality of life. 

Several welfare robot arms are currently in the 
research and development process [2-4]. For example, 
conventional robotic arms for welfare include the 
iARM by Exact Dynamics, JACO2 by Kinova 
Robotics and RAPUDA by the National Institute of 
Advanced Industrial Science and Technology. In 
general, these can be operated using a keypad or a 
joystick. However, since there are many buttons on 
the keypad, it is difficult to memorize the layout. In 
addition, it is necessary to switch operation modes 
frequently when using a joystick. For these reasons, 
daily operations using the robot arm can take time and 
burden the operator [5]. In order to solve these 
problems, we aim to develop an interface that can 
operate the robot arm quickly, without switching 
operation modes and requiring many buttons. Also, 
we focus on the development of interface of electric 
wheelchair. Generally, electric wheelchairs using the 
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joysticks as the operating interfaces. Therefore, when 
a new operating interface for robot arm was 
developed, it is necessary to use two different 
interfaces to operate robot arm and electric 
wheelchair. For this reason, we are considering that to 
operate both wheel chair and robot arm with only one 
interface. 

First, we describe the details of the robot arm 
developed in this research and explain the composition 
of the system. Next, we propose a new robot arm 
manipulation method and an electric wheelchair 
operation method. Finally, we perform comparative 
experiments between conventional interfaces and the 
proposed method to demonstrate the effectiveness of 
this research. 

 
Fig. 1. Robot arm attached to electric 

wheelchair. 
 

III. THE DEVELOPED ROBOT ARM 
Table 1 lists the basic specifications of the seven 

degree-of-freedom (7-DOF) robot arm “Udero” 
developed in this research. Udero has a compact root 
part that can be attached to an electric wheelchair. In 
addition, since its structure becomes thinner from the 
root to the finger like a human arm and hand, it is 
designed to work well in familiar surroundings. 

b. SPECIFICATIONS OF THE ROBOT ARM. 
DOF 4(Arm) + 3(Wrist) + 

1(Hand) 
Max. Reach [mm] 885 

Max. Total weight [kg] 6.0 
Max. Payload  [kg] 1.0 
Max. Speed  [mm/s] 200 

A. Joint structure of robot arm 
The robot arm has a structure in which adjacent 

joint axes are orthogonal to each other. The seven 
joints of the robot arm are called J1 to J7 in order from 
the root. Also, we can use orthogonal joints from J1 to 
J3 and J5 to J7 to resemble ball joints J1,2,3 and J5,6,7. If 
these joints are compared to the human arm, J1,2,3, J4 
and J5,6,7 are equivalent to the shoulder, elbow and 
wrist joints, respectively. As shown in fig. 2, the 
movable region of each joint has a wider range of 
motion than the human body in regions where 
physical interference does not occur. The length of 
each link is designed with reference to the length of 
human hands, forearms and upper limbs [6], and the 
lengths of J1,2,3, J4, and J5,6,7 from the tip of the hand are 
190 mm, 470 mm and 750 mm, respectively. The total 
length is 850 mm. Also, since the device must be able 
to lift a cup onto the table at the hand, the payload 
amount is 1 kg at the maximum reach. 

 
Fig. 2. Structure of the robot arm. 

B. Folding structure considering size reduction and 
design 

In the case where the upper arm link and forearm 
link of the robot arm are on the same straight line, since 
the elbow joint has a rotation axis orthogonal to the two 
links, the links tend to interfere with each other and the 
range of motion becomes small. Therefore, an offset is 
provided between the upper arm link and the forearm 
link so that the elbow joint can be bent 180 degrees. 
Fig. 3 shows the developed robot arm. As may be seen 
in the figure, with the offset, it is not only possible to 
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fold the robot arm compactly, but also to pick up items 
located directly underneath it. 

 

 

 

 

(a) Unfolding state.  (b) Folding state. 
Fig. 3. 7-DOF robot arm “Udero”. 

C. Basic control method 
In order to calculate the angle of each joint we use 

inverse kinematics from the current hand position to 
the target. PID control is used to control each joint. 

There are two modes of operation method. The 
first is an automatic control mode that moves based on 
a pre-generated trajectory. The second is a manual 
control mode operated by input from the interface. 
Since various actions are required to support 
individuals with upper limb dysfunction, we focus on 
the problems with manual operation in this research. 
IV. DEVELOPMENT OF GESTURE-BASED INTERFACE 

SYSTEM 
To solve the problem of long operation time, we 

develop an interface that does not require many 
buttons or switching of operation modes. In this 
research, we focus on people who cannot move their 
fingers, as in CCI with upper limb dysfunction. 
Therefore, we use an infrared camera for the interface, 
which does not require fingers movements. It is 
designed to operate the robot arm according to the 
movement of the operator's hand. For the infrared 
camera, we used Leap Motion, which can recognize 

the 3-dimensional (3-D) position of the fingertip or 
hand joint by a maximum of 0.01 mm, in fig. 4.  

 
Fig. 4. Leap Motion used as an infrared 

camera. 
We perform position control of the robot hand 

using the above interface. As the operation system, a 
threshold ε is taken with respect to the deviation 
|𝑋𝐿𝑖 − 𝑋𝐿0| between the coordinates 𝑋𝐿𝑖  of the 
current palm and the initial coordinate 𝑋𝐿0 of the 
palm read by the Leap Motion. When the deviation is 
|𝑋𝐿𝑖 − 𝑋𝐿0| > 𝜀, the target coordinate of the 
robot hand is represented as equation (1). 
                                     𝑋𝑟 = 𝑋𝑝 + 𝑋𝑣𝑣𝑑𝑡 (1) 

Here, 𝑋𝑝  is the current coordinate of the robot 
hand, which changes with displacement 𝑋𝑣𝑣𝑑𝑡; 𝑣 
is the moving speed of the robot hand, which varies 
between 0.05-0.08 m/s depending on the norm of the 
deviation; and 𝑑𝑡 is the sampling time. 𝑋𝑣  is the 
direction vector of the normalized deviation and is 
represented as equation (2). 

                                         𝑋𝑣＝
𝑋𝐿𝑖−𝑋𝐿0

|𝑋𝐿𝑖−𝑋𝐿0| (2) 
Also, when the deviation is |𝑋𝐿𝑖 − 𝑋𝐿0| ≤ 𝜀, 
the target coordinate of the robot hand is represented 
as equation (3). 
                                               𝑋𝑟 = 𝑋𝑝  (3) 

At this time, the position of the wrist of the robot 
arm does not change. When the robot arm is stationary, 
it is possible to open and close the hand. In order to 
allow people with CCI to operate the robot arm, the 
motion of the arm must correspond to their possible 
movements. In this study, we detect the angle between 
the vector perpendicular to the palm and the z-axis of 
the reference coordinate system, read from the infrared 
camera. As shown in fig. 5(b), the inclination angle of 
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the hand corresponds to the opening and closing 
operations of the robot hand. 

 

  

 

(a) Position operation.  (b) Opening and 
closing. 

Fig. 5. Image of proposed gesture interface. 
 

Next, in order to unify the interface, we will 
examine the operation method of electric wheelchair 
by gesture. Because we operate the electric wheelchair 
with a surface manipulation, so that the input of 
direction and speed is important. Among them, we 
think that it is important to input the direction 
smoothly which can be performed to avoid obstacles. 
It is also important to be able to stop emergently when 
an accident such as a collision with a wall is about to 
happen. From the viewpoint above, we innovate an 
operation method to associate the movement direction 
of the electric wheelchair with the movement direction 
of the operator's hand. To stop the electric wheel chair, 
the user puts his hand on the infrared camera or move 
his hand of the operator outside the detection range of 
the infrared camera. The speed adjustment is 
proportional to the amount of movement of the hand, 
and the ratio is adjusted by the individual.  

V. COMPARETIVE OPERATION EXPERIMENT 
After the text edit has been completed, the paper is 

ready for the template. Duplicate the template file by 
using the Save As command, and use the naming 
convention prescribed by your conference for the name 
of your paper. In this newly created file, highlight all 
of the contents and import your prepared text file. You 
are now ready to style your paper; use the scroll down 
window on the left of the MS Word Formatting 
toolbar. 

A. Experimental Outline of robot arm operation 
In order to verify the effectiveness of the gesture 

interface system, we conducted experiments 
comparing the joystick and buttons operation to the 

Leap Motion operation. The experimental task was an 
operation to transport a cup from point A to point B 
three times for each interface. Point A was located 250 
mm forward from the base of the robot arm and 160 
mm to the left; point B was 100 mm forward of the 
point A, 300 mm to the right, and 150 mm above. The 
experimental procedures were as follows. 

1. Exercises using Leap Motion 
2. Experiment with Leap Motion 

3. Exercises using joystick and buttons 
4. Experiment with joystick and buttons 

Participants in the experiment were three healthy 
persons (two males, one female). The experimental 
environment for the interface is shown in figs. 6 and 
7. As may be seen in figures, subjects operated the 
system from a position where the robot arm could 
not reach, for safety. 

 
Fig. 6. Experimental setup of joystick and 

button. 
 

 
Fig. 7. Experimental setup of infrared camera 

operation. 
B. Experimental result of robot arm operation 
Figs. 8 and 9 present the experimental results of 

the operation using the joystick and button, and the 
Leap Motion. As shown in fig. 8, the average times for 
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each subject's operation were 22.6 s, 20.6 s and 22.6 
s. Subjects were unable to achieve the operation in less 
than 20 s. On the other hand, in fig. 9, the average time 
of operation for each subject was 18.3 s, 17.6 s, 14.0 
s, all less than 20 s. These results confirmed that the 
operation time was reduced in all subjects by using the 
proposed operation method. In the operation using the 
joystick and button, it was necessary to switch 
between the up and down operations and the 
horizontal operation of the hand. However, in the 
proposed method, since the robot arm is operated by 
the hand movement of the operator, it is possible to 
manipulate the robot arm three-dimensionally. 
Therefore, the operator can easily recognize the 
operation of the robot arm. This is considered to be 
one of the reasons why operation time was shortened. 
In addition, we compared the number of operations 
required to operate the joystick and button and the 
infrared camera. Here, the number of operations is 
defined as the number of times it is necessary to 
switch the movement of the robot arm. In the case of 
the joystick and button, the number of operations 
corresponds to the number of times the hand had to 
leave the interface. In the case of the operation by the 
infrared camera, it corresponds to the number of times 
that the deviation between the current coordinates of 
the palm and the initial coordinates becomes smaller 
than the threshold value. Table 2 shows the number of 
operations using the joystick and buttons, and Table 3 
the number of operations using the infrared camera. 
Data in the tables confirm that the number of 
operations to achieve the goal was reduced in all 
subjects with the proposed method. From this, it can 
be considered that the operation time was shortened, 
since the number of operations was reduced. From the 
results of this study, it is considered that the proposed 
manipulation method leads to a reduction in operation 
time, and suggests adaptation to upper limb 
dysfunction can be expected. 

 
Fig. 8. Operation time with joystick and button. 
 

 
Fig. 9. Operation time with Leap Motion. 

NUMBER OF OPERATIONS WITH JOYSTICK 
AND BUTTON. 

 First Second Third Average 
Subject1 11 14 10 11.7 
Subject2 11 11 12 11.3 
Subject3 15 14 12 13.7 

NUMBER OF OPERATIONS WITH LEAP 
MOTION. 

 First Second Third Average 
Subject1 9 8 9 8.7 
Subject2 8 7 8 7.7 
Subject3 5 5 5 5.0 
C. Experimental Outline of electric wheelchair 

operation 
Next, in order to verify the effectiveness of the 

electric wheelchair operation by the gesture, we 
conducted experiments by comparing the joystick 
operation with the Leap Motion operation. For the 
electric wheelchair, we used EMC - 250 of IMASEN 
ENGINEERING CORPORATION. Table 4 shows 
the specifications of electric wheelchairs. The 
experimental tasks was to run the specified course 
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three times for each interface. Since it is running in a 
narrow place, the running speed was 2.5 km/h. Fig. 10 
shows the running course in this experiment. 
Participant in the experiment was one healthy person. 
The experiment was conducted after the participant 
was accustomed to the operation sufficiently. 

c. OPERATION TIME OF EACH INTERFACE 
Size [mm] 1010 (length) / 600 (width) / 955 

(height) 
Drive 

system 
Front wheel caster 

Rear wheel direct drive system 
Speed 
[km/h] 

2.5 / 4.5 / 6.0 

 

 
Fig. 10. Course layout. 

D. Experimental Outline of electric wheelchair 
operation 

Table 5 shows experimental results by each 
interface. As shown in this table, the average time of 
operation with the joystick was 14.7s, and the average 
time of operation by Leap Motion was 14.9s. The 
difference in operation time was as little as 0.2s. From 
this result, it can be said that even with the use of Leap 
Motion, the electric wheelchair can be operated 
without problems. 

d. OPERATION TIME OF EACH INTERFACE 
 First Second Third Average 

Joystick 
[s] 

14.75 14.41 14.83 14.7 

Leap 
Motion 

[s] 

14.64 14.88 15.18 14.9 

 

 

 

 
(a) Joystick operation.  (b) Leap Motion 

operation. 
Fig. 11. Comparative experiment of electric 

wheelchair operation. 
VI. CONCLUSION 

People with upper limb dysfunction such as CCI 
need various forms of support in their daily lives. 
Welfare robot arms are one possible from of support 
that has been attracting attention. However, existing 
interfaces, require frequent switching of operation 
modes and manipulation of many buttons, which takes 
time to operate. Therefore, it is difficult to smoothly 
incorporate the robot arm into daily life routines. In 
this research, in order to shorten operation time, we 
developed a gesture-based interface that does not 
require operations with multiple buttons or switching 
operation modes. We then conducted an experiment to 
compare the joystick operation with the proposed 
operation. The experiments of robot arm confirmed a 
reduction in operation time and complexity, and as 
well as the effectiveness of proposed method. Also, in 
experiment of the electric wheelchair, since it was 
possible to operate without problems, we consider that 
it can be replaced with the operation by the gesture. In 
future research, we plan to conduct comparative 
experiments with the system on cervical spinal cord 
injured persons. 
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Abstract The purpose of this study was to 
investigate the implementation of NALI among 
students at UTM. The study explores the educational 
approaches employed through NALI to produce 
highly skilled 21st century graduates. A mixed-
method research approach was used to develop the 
insight to stakeholders’ perspectives: students and 
educators. The study used multiple instruments such 
as survey questionnaires and semi-structured 
interview protocol (focused on lecturers). The 
samples of the study involved 170 students of 
technical and engineering education, including 167 
students and 3 lecturers. The data generated represents 
a comprehensive review through case study. These 
data was analyzed and sorted out using statistical 
analysis (SPSS software). The data and results present 
the stakeholders’ views and the participant voice. Data 
identified similar themes in developing the quantity 
and quality of knowledge students acquire because of 
NALI engagement. The findings provided insights on 
stakeholders’ view on the implementation of NALI; 
commiserating with the development of students that 
are capable of interacting and communicating freely 
with anybody and at anywhere on the globe. In 
addition, it also inculcates the training of students with 
abilities on creative knowledge, critical thinking, 

problem solving skills, higher thinking order and 
confidence. The key issues include teachers becoming 
more like facilitators using SCL approaches, modern 
training facilities, relevance of curriculum content, 
and the collaboration between educational institutions 
and industry. Recommendations of the study proposed 
to improve institutional approaches in student 
learning. It is recommended that a further study would 
involve participant-observation as a key research 
strategy for future program development.  
 
Keywords—NALI; student centered learning; 
strategy; 21st education 
 

I. INTRODUCTION 
 Universities are created to impact knowledge 
and skills to individuals with a view to make them 
secure a job or become self-reliant. In recent years, the 
universities’ role in the society has become a focal 
point of debate. The pedagogy has shifted from the old 
traditional teacher centered approach to a student-
centered approach. For this reasons, the role of the 
educator (1), has shifted from that of a didactic teacher 
to that of a facilitator of learning. Therefore, there is 
the need to implement strategies that will strengthen 
learning to meet the requirement of a 21st century 



 

 
 

44 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

student centered task based education like the new 
academia learning innovation (NALI) at Universiti 
Teknologi Malaysia.  

The global economy and its emerging industries 
and occupations, offers great opportunities for 
everyone who has skills to take advantage of it. (2) 
States that the current public education system is not 
preparing all students for the economic, work force 
and citizenship opportunities and demands of the 21st 
century. 

Based on the above, the classroom is no longer a 
place where the teacher (expert) pours knowledge into 
passive students, who wait like empty vessels to be 
filled. In this 21st century, the students are encouraged 
to be actively involved in their own process of 
learning. The teacher functions more as a facilitator 
who coaches, mediates, prompts, and helps students 
develop and assess their understanding, and thereby 
their learning. One of the teacher's biggest jobs 
becomes ‘asking good questions’ thereby spurring 
both teachers and learners to acknowledge the 
dynamism of learning just as the world we live in. 

Incidentally, this coincide more with the globally 
integrated economy in which processes of learning 
and knowledge generation are widely seen as key to 
competitive advantage. Skills that support innovation, 
including creativity, critical thinking and problem 
solving are in great demand. In view of this, (3) states 
that, currently many new courses are being developed 
to assist in growing thinking skills. These programs 
focuses on a combination of underlying skills, 
knowledge and abilities that are identified to be 
lacking in in the education system. The tertiary 
institutions are hitherto well placed to provide this 
new knowledge through practiced research based 
activities. 

Furthermore, (4) enumerates that the university 
modernization agenda, the heart of the knowledge 
triangle and the significant player in knowledge 
economy is urging member states (EU) to introduce 
reforms of university degree structures and financing, 
new curricula, meeting the demands of a knowledge 

society, new management concepts for universities 
and incentives to encourage closer cooperation 
between education and industry. 

Similarly, (5) posited, we need to recognize that 
a 21st century education is the bedrock of 
competitiveness-the engine, not simply an input, of 
the economy. This challenge has resulted in the higher 
education sectors acting reactively to adapt to 
movements, following situational pressure, as well as 
scientific and sociocultural development in education, 
while higher institutions are expected to remain 
relevant in terms of impact and reputation. With 
regard to this challenges, (6) noted that knowledge is 
the ability to: gather information and facts that are 
relevant to a specific subject: hence, the value of 
knowledge can be seeing in the society and that 
education alone does not necessarily lead to better 
thinkers. That is why educational attainment is no 
longer a guarantee of either academic or skills 
proficiency. 

For these reasons, (7) posited that, the academic 
situation looked to innovation for assistance. The key 
to educational advancement in this century is hinged 
on technology for the transformation the world so 
desire to achieve. In the same vein, (8) enumerates on 
the current systems of university education that the 
skill requirement that define this generation and the 
characteristic traits are expected to be critical and 
significant in today’s knowledge as a prerequisite  for 
collegiate programs, contemporary workplaces and 
careers.  

For these reasons, NALI framework focuses on 
results that matter. The 21st century education that is 
tied to outcomes. Students are prepared to think, learn, 
work, solve problem, communicate, collaborate, and 
contribute effectively throughout their lives.   (9) 
explained that, students want to be involved, crave 
attention from mentors and want meaningful work in 
the forms of feedback and guidance, which will enable 
them, grow and adopt the use of 21st century digital 
resources for use in their day-to-day activities. 
Furthermore, (9 & 10) explained the characteristics of 
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21st century educational and human means of 
interaction with the technology of the day.   

In line with Malaysia’s New Economic Model, 
aimed at producing graduates that can contribute to 
the economy, Universiti Teknologi Malaysia has 
planned and executed programs that improve 
entrepreneurship education. This is aimed at exposing 
students from various fields and background to 
acquire the training in respect of entrepreneurship, job 
creation and life long career. The new academia 
learning innovation (NALI) has numerous teaching 
strategies that conform to 21st century education. The 
varieties, such as teaching and learning approaches 
enhance the improvement of entrepreneurial skills of 
the students through NALI courses. In addition, 
Students are actively involved in discussion and 
knowledge generation with the coaches and expert 
facilitators of learning in the school.  

Furthermore, awareness of globalized 
collaborative learning, peer group, multi-racial and 
multidimensional education is encouraged. On the 
broader issue of technological innovation (11) states, 
the academia learning has endorsed harnessing the 
advantages that technology offers in respect of 
enabling talent-development capacity building 
without boundaries. 

TABLE II.  To this end, studies revealed that the 
impact of new academia learning innovation has not 
only affected the national level but also the 
international level in terms of scholarly contributions, 
human capital generation impact to the Malaysian and 
regional innovation, economy and premium academic 
brand. This clearly shows that linking of new 
academia learning model to academic excellence of 
the graduates of UTM is truly a local strategy with a 
global impact that should be sustained and even 
improve upon. More so, it is pertinent to note that, one 
of the objectives of the institution is to build a higher 
learning institution surpassing its own goals and local 
arenas by placing UTM on the global academia map 
standing tall with other knowledge institutions, which 
have been on the lips of academicians and scholars.  

TABLE III.   
A. Objective of the study 

Identify lecturers using NALI strategy at both 
undergraduate and postgraduate programs at UTM. 

B. Significance of the Study 
This study is a contribution to the institutions 

program planners, administrators and teachers. The 
study explores the perception of the impact of NALI 
on students at UTM. The result of the study will 
provide and strengthen the evidence that knowledge 
of student’s perspective will not only be helpful but 
useful for the improvement of future programs at 
UTM. Therefore, the findings are going to help the 
institution for future development and other endeavors 
with the student’s perception, interest and satisfaction 
taken into consideration. 

 
III. METHODOLOGY 

A. Research design 
 This research design employs mixed method, 
combining quantitative and qualitative data. This 
method is referred to as mixed method (12 & 13). This 
type of mixed method research is referred to as 
sequential explanatory design (14). The sequential 
explanatory design involves, first, collecting the 
quantitative data and followed by collecting the 
qualitative data to help explain or elaborate on the 
quantitative result (14). The reasons for using this 
design are that the quantitative data and the results 
provide a general picture of the research problem: 
more analysis, specifically through qualitative data 
collection, is needed to refine, extend, or explain the 
general picture.  
B. Population and sampling of the Study 
 This research was conducted in UTM main 
campus at Johor Bahru, Johor. The population of this 
research for the quantitative data collection comprised 
of all the 167 respondents made up of 97 
undergraduate students and 70 postgraduate student of 
department of technical and engineering education. 
The technical and engineering education department 
was chosen because of its adoption and 

https://en.wikipedia.org/wiki/Skudai
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implementation of NALI teaching and learning 
methods. More so, NALI strategies are by design 
largely for technical, engineering and entrepreneurial 
training. Lastly, 3 lecturers of the above-mentioned 
department were selected for the population for the 
qualitative data collection. These lecturers are 
specialist in technical and engineering subjects and 
have been in the field for between 10-20 years of active 
service.  
C. Instrument for Data Collection 
Data can be collected accurately using different 
techniques depending on the nature of the research. 
The data resources for this research were structured 
questionnaire developed by the researcher after 
reviewing literatures on NALI for students of UTM 
and interview protocol for the lecturers. The survey 
questions were split into two sections that comprises 
demographic of respondents and subsections 
representing the four Research Questions of the study 
labelled A-D on NALI for easy identification.  The 
questionnaire adopted 5-point Likert scale ranging 
from 1 (strongly disagree), 2 (disagree), 3 (neutral), 4 
(agree), 5 (strongly agree). The respondents indicate 
their level of agreement or disagreement with the 
statement. 
D. Method of Data Analysis 
In this study, data was analysed using mean and 
standard deviation with the aid of SPSS statistic 22-
version software and thematic coding for interview. 
The justification of using mean and standard deviation 
in this research was to measure the amount of variation 
or dispersion of the research data values with a view to 
expressing variability of the population.   
 

IV. RESEARCH FINDING 
TABLE 1: Mean and Standard Deviation of the 

Respondents’ Responses on the lecturers 
of UTM using NALI strategies in 
delivering lectures. 

N
O 

ITEM S
D 

D N A S
A 

Mea
n 

SD 

1 Lecturers in 
UTM utilizes 
student 

- 4
4 

7
7 

8
1 

7 
 

4.23 
 
 

.67
3 
 

centered 
learning 
approach as 
embedded in 
NALI to deliver 
lectures 

 

2 Lecturers uses 
blended 
learning 
practices which 
combines  both 
online and face-
to-face 
experiences  

2 1 5 8
9 

42 4.21 .67
5 

3 UTM lecturers 
uses traditional 
teacher-
centered 
learning 
method 

18 4
1 

2
0 

4
7 

13 2.97 1.2
4 

4 Entrepreneurshi
p training is one 
of the strategies 
of NALI 
learning modes 
the lecturers are 
using in 
teaching 

- 2 1
7 

7
6 

44 4.17 .68
7 

5 Teaching/learni
ng is conducted 
with the aid of 
modern 
technology as 
prescribed by 
NALI. 

- 1 1
0 

8
1 

47 4.25 .61
5 

6 UTM lecturers 
are not under 
strict adherence 
to the use of 
NALI strategies 
in teaching and 
learning 

7 7
5 

5
7 

- - 2.36 .57
7 

7 Teachers are 
still grappling 
with the 
understanding 
of NALI 
approaches 

5 8
8 

4
6 

- - 2.30 .53
1 

8 NALI learning 
modes are 
meant for the 
teaching of 
undergraduates 
only 

16 7
3 

5
0 

- - 2.24 .64
7 

9 Lecturers cover 
large 

- 1 8 8
8 

42 4.23 .58
1 
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curriculum 
content with 
ease when they 
use NALI 
strategy 

10 Every lecturer 
is mandated on 
use of NALI 
mode 

- 4 9 6
8 

58 4.30 .71
7 

Note: Strongly Disagree (SD), Disagree (D), Neutral 
(N), Agree (A), Strongly Agree (SA), Mean and 

Standard Deviation (SD). 
 

Table 1 reveal that the respondents agreed in 6 
out of 10 items on lecturers using NALI strategies in 
delivering lectures. Meanwhile 4 of the items where 
disagreed due to the fact that those items favor the 
traditional way of teaching which does not conform 
with modern teaching methods. The agreed items 
promote the active learning strategy found in NALI. 
The mean responses of the respondents in all the six 
items ranged from 4.16-4.29 are greater than the cut-
off point of 3.50. The standard deviation of the items 
ranged from 0.57-1.32, which indicated a consensus 
by the respondents.   

A. Qualitative Data Analysis 
The interview questions used during the 

interview session were as thus:  
What are those NALI teaching methods that are 
suitable for the training of Technical and Engineering 
students of UTM? 
 

TABLE 2: Coding and Categorization 
Participan

ts 
Theme 

1 
NALI 
metho

ds 
used 
for 

TVET 
trainin

g 

Theme 2 
Entrepreneur
ial training 

Theme 3 
Knowledge 
generation 

Theme 4 
Students 
enrolmen

t and 
dropout 

rate 

L1 SBL & 
SL 

Using the 
right NALI 

method 

Critical 
thinking, 

high thinking 
order 

Motivati
on & 
target 
setting 

L2 SL Engagement 
in case study 

method 

Problem 
solving & 

job creation 

Constrai
n: 

money, 
time & 

overload 
L3 PBL & 

project 
based 
learnin

g 

By the use of 
generics 

Confidence 
breeds 

communicati
on 

Use of 
active 

learning 

 
The highlights of the interview underpin the 

position of the respondents as regards to the questions 
asked. The comments were drawn directly from 
interview data after transcribing, coding and 
categorization. The respondents held on similar views 
about NALI. The reasons behind its adoption and the 
underlying benefit to education and training. 
Interview data highlights that the student generates 
more knowledge other than from the lecturers, which 
confirms the assertion of NALI being a student 
centered learning method. When asked about the best 
NALI method for the teaching of technical and 
engineering courses. The three (3) respondents gave 
examples of diverse methods that they consider most 
appropriate in their views. The first said Senario 
Based Learning (SBL) and Service Learning (SL), the 
second said SL and the third said Problem based 
Learning (PBL) and Project based learning (PoBL). 
Meanwhile, all the above listed strategies are good for 
the teaching of technical and engineering courses, the 
differences is in the choices made by the lecturers and 
how these methods are ranked. 

When asked to assess the goodness of NALI to 
students of UTM. The interview data found that, 
NALI strategy reduces the burden on teachers from 
that of didactic traditional teachers to 21st century 
globalized mediating, coaching and facilitating 
knowledge builders, a statement to which all the 
lecturers involved with the interview attests. 
Furthermore, they confirmed that NALI inculcate in 
the students the spirit of volunteerism, cooperation 
and collaboration when engaged in teaching and 
learning. The NALI teaching methods engages the 
students outside the school environment to the 
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community to implement their knowledge and skills 
and to increase their problem solving skills in methods 
such as SL. 

Even though the statistic for dropout rate in UTM 
has not being ascertained, all the lecturers agreed to 
the statement that dropout rate of students has reduced 
drastically. One lecturer out of the three stated that 
when a lecturer is not conversant with a particular 
NALI strategy, he may overstretch the students 
thereby increase burden on them unnecessarily, which 
may lead to discouragement and consequently 
dropout. Other lecturers points out that even though 
students are constantly complaining about money 
constraints, time constraints and academic overload it 
is not enough for a record dropout rate in the 
institution. The study reveal that, lecturers are 
confident that students are satisfied with NALI due to 
the fact that it breed confidence, with confidence 
comes communication and collaborations with other 
fellow students from varying background. As students 
are engaged in active learning where the learning 
process is all about the student and what they learn. 
Lecturers concluded by saying NALI are the best 
thing that has ever happened to UTM. To sum up the 
findings on how lecturers of UTM are using NALI 
strategies in teaching there are: 
1. Lecturers in UTM utilizes student centered 

learning approach as embedded in NALI to 
deliver lectures. 

2. Lecturers uses blended learning practices that 
combines both on-line and face-to-face 
experiences 

3. Entrepreneurship training is one of the strategies 
of NALI learning modes the lecturers are using 
in teaching. 

4. Teaching/learning is conducted with the aid of 
modern technology as prescribed by NALI. 

5. Lecturers cover large curriculum content with 
ease when they use NALI strategy 

6. Every lecturer has the mandated to use NALI 
mode in teaching.  
 

V. DISCUSSION 
The study found that lecturers of UTM since the 

inception of NALI strategies in the institution are 
using student-centered learning approaches embedded 
in NALI. This finding is in line with the 
recommendation made by  (1) that there is a pedagogy 
shift, from the traditional teacher centered approach to 
a student-centered approach, in which the emphasis is 
on students and what they learn. The teacher functions 
more as a facilitator who coaches, mediates, prompts, 
and helps students develop and assess their 
understanding, and learning. Similarly, respondents 
during interview commented that, NALI has student 
centered learning strategy embedded in it, with so 
many fascinating 21st century teaching and learning 
methodologies for the new generation students, who 
desires 21st century skills. The findings also buttress 
that lecturers utilizes blended learning practices in 
teaching. (9) pointed that through NALI: programs are 
implemented using blended learning approaches: it is 
the practice of combining both online and face-to-face 
experiences, were 30-80 percent of the course 
contents are delivered online. During the interview, it 
was revealed that, all the 3 respondents (lecturers) 
have similar views about NALI, its importance and 
benefits to education as it utilizes both online and 
face-face approach in its training as a means of 
effective teaching and learning. 

 Furthermore, (5) revealed that the NALI Job 
Creation strategy allow students to exercise their true 
entrepreneurial practices, hence, students are trained 
on how to establish a company, complete the project 
and through a tender method provided by UTM for 
acquisition. In addition, the findings according to (15) 
in (5) explained that, the students have to master the 
knowledge and skills including generating business 
model, capital accumulation, build networking, work 
culture, the establishment of downstream companies, 
copyright and professional membership. The above 
statement is in fulfilment of NALIs main objective of 
the Job Creation strategy. 
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The advent of NALI innovative learning 
technologies such as eLearning and other digital 
resources prompted  (16) to state that learning is 
taking place at everywhere  and at any time. Learning 
is now in the hands of the student and at their disposal. 
The lecturer’s responsibility is to guide and facilitate 
the process. In line with this findings,  (9) states that, 
the medium of the 21st century education is 
technology. This is because students prefer to 
communicate through e-mail and text messaging 
rather than face-to-face contact. They prefer online 
technology to traditional lecture-based presentations, 
there is no doubt that ICT use in the classroom-
increased student’s motivation to learn, engage in 
learning and give independence in learning. 

 The findings of the study actually confirms that 
all UTM lecturers utilize NALI methods in their 
engagement with students as mandated by the 
institution. In a clarification (9 & 15) maintained that 
UTM lecturers are using the NALI methods that are 
most suitable at a given time for a given purpose. The 
study revealed that the NALI strategy is actually 
yielding the result it was meant to achieve.  

VI. RECOMMENDATION 
The recommendations reveal some important 

suggestions to improve future programs in UTM. 
These recommendations will encourage the program 
planners and school administrators to ensure that 
programs commensurate with the standard and 
requirements of stakeholders and beneficiaries. The 
recommendations have significance for all 
stakeholders, including students, lecturers, industry, 
employers, training institutions, and so on. The 
recommendations are hereby presented thus: 
1 UTM lecturers should be encouraged to use the 

variety of teaching/learning strategies provided 
by NALI during student engagement.  

2 UTM lecturers should be made to strictly 
implement and adhere to the use of NALI 
strategies in teaching and learning. 

3 Lecturers who are still grappling with the 
understanding of NALI approaches, should be 

trained and retrained for effective course/content 
delivery. 

4 Teacher-centered teaching method should be 
abolished for student-center task-based teaching 
strategy that is most suitable for the 21st century 
education.  
 

VII. CONCLUSION 
Ultimately, the aim of this research was to add 

value to education and improvement to NALI as the 
UTM action pack teaching and learning strategy. It 
also preparing graduates with skills, higher thinking 
order, creativity, confidence and creative thinking in 
technology, engineering and entrepreneurial 
education. The research outcome targets to improve 
future programs, pedagogy and the stakeholders as 
well.  
Frankly, the quality of these efforts will be measured 
by how well UTM training system balance the 
consideration of program implementation, industry 
requirements, and labor market demands while 
moving towards a consolidated position as a 
developed, sustainable and well-articulated program 
(NALI) for the training of UTM graduates 
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Abstract Educators always belief that learning and 
teaching activities in their classrooms should closely 
represent what is happening in business and industry 
sectors. After an extensive literature review on active 
learning approach, researchers found that Scenario 
Based Learning should be incorporated in today’s 
classrooms. Scenario Based Learning is one of the 
active learning approaches which adopt an industrial 
environment into the classrooms.  This study used 
qualitative research approach to gather information 
from reputable journals and experts in the attempt to 
understand the concept of the scenario based learning 
approach. 
 
Keywords : Scenario based Learning, Active 
Learning I 

I. INTRODUCTION 

Scenario-Based Learning (SBL) is defined as a 
teaching approach which is to promote deep learning 
and awareness by involving participants in realistic 
critical incidents where they are forced to consider a 
wide range of factors, make decisions and reflect on 
the outcomes and what they have learned from their 
classroom (What is scenario based learning, 2018). 
Errington (Errington, 2003; 2011) defined SBL as any 
educational approach that involves the intentional use 
or dependence upon scenarios to bring about desired 
learning intentions. SBL approach was developed on 
the premise of situated learning theory which 
advocates learning in ‘contextual’ form. This involves 
seeing learning as an everyday life that incorporate 
creating knowledge and learning simultaneously in 
interaction with the social and material aspect of the 
lived-in- world (Fox, 1997).  

By its nature, SBL is sometime synonymous to 
problem based learning PBL, because the 
interealtedness of the terms ‘problem’ and ‘context’ 
(Dahlgren & Öberg, 2001). SBL however focuses on 
the use of scenarios to supplement the learning of 
contents that require critical thinking on the subject 
contents delivered to students earlier through lecture 
approach (Thomsen et al., 2010).  

III. RESEARCH QUESTIONS 
There is one main objectives of this study. The 
research objective is to determine the main concept of 
scenario based learning. 
 
III. METHODOLOGY 
The information in this study was collected from 
document analysis of relevant journal articles written 
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by scholars in the area of Scenario Based Learning. 
Thus, qualitative research design was utilized to 
conduct this study. Document analysis technique was 
used to analysis the data and the data are presented in 
a meaningful way. The content of the documents were 
read and analyzed by the researchers. Majority of the 
papers were downloaded through Universiti 
Teknologi Malaysia (UTM) library website 
(www.utm.my/psz).  
 
IV. THE DISCUSSION AND CONCLUSION 
 The definition of SBL highlights four 
important concepts which are (a) Learners; (b) 
Reality; (c) Decision making and (e) Reflection. 
Learners are the locus of SBL approach; they will 
involve  in the construction of their knowledge; 
participate actively in the learning process, which 
employs in near reality situations (contextual), make 
appropriate decisions and reflects on what was learnt 
related to their professional practice. Moreover, SBL 
organize learning into context of the expected 
functions, problems, relationships, norms and values 
that are found within the learners’ real-life profession 
(Errington, 2011). Far more important, the SBL 
approach engages students in active learning where 
interactive and persuasive learning skills are delivered 
(Hans, Kövi & Spiro, 2013). The stages involved in 
integrating SBL systems are similar to the stages of 
basic instructional design (ID) process. They are 
summarized into five based on the literature 
(Errington, 2011; Hans & Spiro, 2013; Rashid & 
Ventura-Medina, 2012), which are: planning, design, 
development, delivery and evaluation stages.   
 Learners who engaged thorough SBL 
approach will be opportuned to discover realities of 
their profession (Jackson, 2010), perform ‘work-
oriented roles’ and engage in critical thinking 
activities using professionally approved means of 
communication (Errington, 2011). SBL is considered 
an outstanding learner-centred approach based on its 
focus on learners’ active involvement in knowledge 
construction as pre-requisite to professional practice. 

The approach is suitable and relevant in preparing 
learners for professional practice and motivation role 
in school-to-work transition.  
  Approaches that place emphasis on student-
centeredness are locus to active learning. The use of 
hands-on activities and other learning approaches that 
engage students’ professional development also play 
major role in the delivery of course contents geared 
toward smooth school-to-work transition (Caltabiano, 
2010). SBL gets learners to involve with real world 
problems and is regarded as an example of authentic 
pedagogy (Meldrum, 2010); it uses task and projects 
that address understanding of conceptual problems, 
enable critically thinking and transfer of ideas into 
real-world situation. SBL has been reported to portray 
a positive impacts in learning and motivation (Hwang 
& Kim, 2006) and been successfully implemented  in 
various fields including nursing (Cant & Cooper, 
2010; Lisko & O'DELL, 2010; Mikkelsen, Reime, & 
Harris, 2008; Nagle, McHale, Alexander, & French, 
2009; Stout, Wholeben, & Pope, 2011) and 
engineering/technology (Carroll, 2000; Hernández, 
Asensio, & Dimitriadis, 2006; Rashid & Ventura-
Medina, 2012). Other fields include software 
technology (Robertson et al., 1994), information 
system (Liu & Yu, 2004, 2006) as well as teacher 
training (Yetik, Akyuz, & Keser, 2012), and genetic 
analysis (Breakey, Levin, Miller, & Hentges, 
2008)knowledge and abilities that are identified to be 
lacking in in the education system. The tertiary 
institutions are hitherto well placed to provide this 
new knowledge through practiced research based 
activities. 
 Significant evidences concerning SBL in 
various disciplines integrating SBL strategies has 
prooved the importance of having SBL as one of the 
teaching approach. It assists in developing future 
professionals with ability to solve various problems 
and tasks in their careers. SBL elements such as 
collaborative creation, innovativeness, enabling 
creativity, learning engagement, focus on task and 
practicality are among the unique characteristics to be 



 

 
 

53 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

adopted in various skill-based preparation 
programmes. Consequently, the outstanding 
contribution the SBL provides on learners decision 
making, judgement, issues exploration and knowledge 
application makes it as a useful strategy in the modern 
classroom. 
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Abstract TD theory has practical applications, 
such as providing an analytical framework for 
understanding distance education systems [4]. [5] 
posited that TD theory, developed over the course of 
several decades by Moore [2], [5], [6], [7], [8] and [9] 
is one of the major theories for distance teaching and 
learning, because it proposes that the concept of 
distance is a pedagogical concept, a virtual space to be 
crossed from a psychological and communications 
viewpoint, rather than actual distance in space and 
time [2]. 

TD theory proposes a way to classify curricula that 
differ in the separation between teacher and students, 
whose classification relies on two dimensions: 
autonomy of the learner and the pedagogic dimension 
that characterizes the curriculum. Distant teaching and 
learning that occur within the unique characteristics of 
distant teaching 
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environments, whether in synchronous or asynchronous 
modes, lead to unique teaching and learning behaviors 
Moore [5], [6], [8] and [9] and [10]. TD theory has been 

applied to topics such as teleconferencing and highly 
interactive telecommunications media in distance 
education [2], and the role of interactivity, including 

dialogue, course structure, and learner autonomy in online 
education [9] among others. 
 
THEORY OF TRASACTIONAL DISTNCE- MICHAEL G. 
MOORE 
[7] created a theory that investigate two variables in the 
program of distance learning: student's autonomy, and the 
student and the teacher's distance [11]. The last one has 
become known as 'Transitional Distance', mainly 
describes the relationship with the learner and the 
educator/teacher. Two elements are the core of distance 
for Moore, with two-way dialog communication, and the 
responsiveness level as structure to the student or 
students’ requirements [11]. Moore's understating of 
transactional distance is essential for the reason of the 
concept's grounds of distance learning in a social 
framework, not in its traditional interpretation. The 
second element to Moore's theory involved the autonomy 
of the student, for the distance between him/her and 
his/her teacher, and in this procedure, the student must 
adopt this responsibility for this procedure. Moore 
categorizes distance learning programs into two 
categories, (1) student's determination or autonomous, (2) 
teacher's determination or non-autonomous. For the 
determination of the autonomy's degree, Moore used the 
following questions: 

1. Are the learning objectives selection in the program 
lies in the responsibility of the student of the teacher 
(Autonomy in goal  
2. setting)? 

       3. Is the selection of the person's resources and its use 
of bodies and other materials and media, lies with the 
teacher's decision or the student's (Autonomy in study 
methods)? 

4. Are evaluation's method and standards decisions, 
made by the instructor or the student (autonomy 
Evaluating)? 

       Transactional distance's term indicates the 
geographical space between the student and instructor. 
Based on the learning understanding, which happens 
through learner's interaction with his environment. This 
theory considers the role of each of these elements 
(Student's autonomy, Dialogue, and class structure). 
       [12] notion of 'transactional distance' adopt the 
distance that exists in all relations in education. The 
distance in the theory is mainly specified the dialogue's 
amount which happens between the student and the 
teacher, and the structure's amount in the course design. 
Moore started "transactional distance" term in the 1980's. 
He merged this thought into educational methods. 
YeDIALOUGE, STRUCTURE, AND AUTONOMY IN 
TELECONFERENCE INSTRUCTION 
       Since the Transactional Distance theory [7] was put 
in paper, the most significant part of distance learning was 

Most 
Distance 

-D-S Courses with 
no dialogue 
and no 
structure. 

Independent 
reading-study 
courses of the self-
directed kind. 

 -D+S Courses with 
no dialogue 
but with 
structure. 

Communications 
are radio or TV. 

 +D+S Courses with 
dialogue and 
structure. 
 

Courses using 
correspondence 
method. 

Least 
Distance 

+D-S Courses with 
dialogue and 
no structure. 
 

Tutorial courses 
negotiating nature. 
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and is the development of telecommunications media, in 
this field such a; interactive networks, graphical audio, 
video networks, etc. Their utilization made it possible for 
more dialogue that is effective with the instructor. These 
tools provide less structured courses or print-interact2ive 
media. This method of media made possible for new way 
of dialogue 'Inter-student dialogue'. This way happens 
between the students in the course, by audio-conference, 
videoconference, with groups that are able to be educated 
through interaction with each other. 
       Viewing [7], there are highly important implications 
in this potential, in every process of teaching. Such 
dialogue by student to student within and between groups 
makes it possible for distance students to share the 
knowledge creation. This engagement of the 'collective 
intelligence' is what may be defined as the third and most 
developed kind of instruction. Virtual groups and basic 
groups also provide opportunities for practices aimed at 
analysis developing skills, structure and reviews of 
knowledge. In particular, the personal computer is 
opening new opportunities through its combined 
synchronicity and relative lack of structure. Not only 
every individual can interact with the thoughts of other 
student in the course, but also this can be in his /her own 
time, at his/her own pace, and speed. This is something 
that does not found in either distance learning or 
traditional one. It promises to give all students the benefit 
of shared learning but to reduce the confusions 
experienced by many students in the traditional education, 
since learner manages to engage as well as the quicker 
learner and more affable.  
       The teleconference media permit students to practice 
and to give presentations to classes in order to develop 
their autonomy. Such participation develops motivation, 
including self-direction. Being able to share the teaching 
activities, the teacher can reach various activity. 
Teleconference can provide a friendlier and -supportive 
atmosphere than less dialogic forms of teaching, and even 
the traditional environments. It was a consistently spotted 

phenomenon that students view their enjoyment at the 
interdependence and connection developed in 
teleconferencing. Instructors in teleconference mode must 
not over structure about keeping control of the dialogue 
details those students develop among each other. 
Academic often over structure and miss the idea that the 
used media are powerfully dialogic, therefore allowing 
everyone's involvement. Teachers or pedagogue must 
give everyone periodic opportunities to be part with the 
involvement [7]. 
 
A THEORY OF INTERACTION 
[14] described three types of interaction in distance 
learning as he summarized the distance learning 
interaction:  

i. Student and the study subject or content interaction.  
ii. Interaction between the student and the educator. 
iii. Interaction between one student and other students, 

individually or in-group, with the presence of the 
educator or without it. 

       Moore’s interaction theory was adopted and 
extended. [15] included another form of interaction: 
“learner-interface interaction is a process of manipulating 
tools to accomplish a task”. [16] on the other hand 
included yet another form that she formed as an indirect 
interaction. 'Indirect interaction occurs when a certain 
learner supervises actively a certain interaction between 
two other learners or between another learner and the 
instructor'. With online learning growth, the adoption and 
extension of interaction theory stats the influence and 
impact of Moore upon technology researches in 
education. 
 
THE NEED OF MOORE THEORY 
Different types of theories have been around since 1840s, 
along with field's leading scholars that made huge efforts 
at theoretical demonstrations in distance learning for 
many years. Yet, the requirement for a certain theory of 
this field has not been fulfilled as the scholars expected. 
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Moore mentioned his doubts about distance learning 
progress, which was being hindered, and suffered from the 
lack of attention. He stated the desire define distance 
learning at a whole, to distinguish its different elements. 
Keegan stated the same desire for a promised theory for 
this field, one that can be essential and fundamental at the 
same time. [17] categorized distance learning theories into 
autonomy- independence, teaching industrialization, and 
communication- interaction. A fourth part needs to define 
distance learning through the composition of present 
communication theories. In addition, theoretician's 
objective is to locate explanatory theories, in which 
characterizing a structural object, also allows us to 
conclude the effects to be explained. Distance learning has 
been featured by the approach of trial and error, with not 
much consideration given to a theoretical basis for 
decision-making, and that distance learning theoretical 
foundations are weak. More importantly, distance 
learning as distinguished form of education.  
       The researchers believe what causes teachers in a 
distance the challenge is the theoretical discussions, 
putting them against deciding how to go throw this 
process with confidence. Such explanation is resulted with 
the condition that thesis's can be developed to distortion 
attempts. This can be seen as what to expect in distance 
learning under what conditions and circumstances, thus 
providing the enhanced practical application. However, 
the place of Moore as a pioneer in distance learning is 
clear, along with his contributions, also as the main 
founder of distance learning. Practitioners of educational 
technology in distance learning have important access for 
scholarly communication. Moore’s theories related to 
distance learning, his contributions to scholarship and 
practice, have influenced many educational technologists 
in valuable ways. Distance learning has grown 
exponentially in the last few decades. Between fall 2012 
and 2013, online student enrollment grew by 5.2%, 
growing at a higher rate than overall student enrollment 
[18]. The global growth potential of online learning has 

been noted by many, as the researchers also points out that 
more than 553 million people worldwide having Internet 
access, with the prediction of the emergence of distance 
learning opportunities explosion in Africa, Asia and South 
America. Of course, these opportunities stem from the 
efforts of hundreds, if not thousands, of educational 
technology professionals around the world. As these 
developments evolve, Moore’s work and theories can be 
recognized increasingly as both pioneering and 
meritorious.  
 
AN OVERVIEW OF DISTANCE LEARNING THEORIES 

TABLE 2 Distance Learning Theorie 
 
LIRATURE REVIEW  
Discussing the studies conducted in the field of distance 
learning using Moore transactional distance theory, enrich 
this papers literature for many reasons. (1) Obtaining and 
knowing better perceptions on the history of distance 
learning. (2) To provide the criticisms needed for 
providing future studies, as the urgent necessity to have 
researches and practices for distance learning high quality. 
        [19] studied connection between six psychosocial 
scales; educator support, student interaction and 
collaboration, personal relevance, authentic learning, 
active learning, and student autonomy. He found a modest 
level of connection among the variables of the researcher. 
The predictors of the learners' satisfaction were educator's 
support, authentic learning, and personal relevance, 
whereas the only predictor of academic success was 
authentic learning.  

Similarly, [20] stated that satisfaction was 
positively connected with interaction, self-efficacy and 
self-regulation without significant gender variations. [21] 
examined the relationships between the learners’ 
perceived teaching, social, and cognitive element. In 
addition, the satisfaction, constant academic performance, 
and achievement using a revised form of the CoI survey 
instrument. The researchers found a relationship between 
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the three elements of the CoI framework (i.e., social, 
teaching, and cognitive) and students’ satisfaction and 
academic achievement). The cognitive factor had an 
explicit connection with constant academic performance 
and satisfaction. 
       The achievement was mainly related to satisfaction 
with learning except for learners with the highest 
satisfaction ratings. Learning was most effective with high 
satisfaction, high cohesion, and low friction. The review 

of literature showed mixed relationship of satisfaction and 
achievement in a distance-learning environment. 
 [22] concluded that a learners' autonomy-supportive 
environment provides these learners with adoption of a 
more aims guiding leading to more learning 
achievements. It is why autonomy is desired in in the 
system of distance learning for both individuals' 
development and more achievement in academic 
environments. The researchers also indicate in their 
research that while autonomy support outcomes in goals 
and aims guiding, educators’ practices mainly lead in 
goals which necessary cannot adapt. For that, supportive-
autonomy learning process need to be designed with 
affective elements consideration as well. 
       However, [23] methodically reviewed 71 
experimental studies on the effects of autonomy 
supportive teaching on learner’s motivation and 
discovered a clear positive relationship. As in attribution 
theory, the relationship between learner control and 
motivation entails the chance of learners altering their 
own motivations, for instance, learners may be capable to 
change self-determined extrinsic motivation to intrinsic 
motivation [24]. [25] also argues that autonomy is an 
ability to govern the learners, especially in the process of 
making decisions and set the learners' own course and 
think for the learners' actions. Autonomy's emotions result 
in many positive ways like sensitivity reduction to 
negative influences, increased popularity among peers 
and increased connection with the educational 
establishments and educators [25]. 
       Yet [26] further indicated that the learners will not 
reach the same of level autonomy without the help that 
they should collect of learner's autonomy insights, reflect 
on their learning experiences, share these experiences and 
reflections with other learners, and realize the elements 
influencing all these processes, and the process of learning 
as well. 
        The researchers showed the results of many 
conducted studies with its majority on comparing the 

Authors Theory Central 
Concept 

Primary Focus 

Otto Peters 
(1983) 

Theory of distance 
education as the 

most industrialized 
form of education 

Industrial and 
postindustrial 

 
Industrialized 

education 

Michael 
Graham 
Moore 
(1983) 

Theory of 
transactional 
distance and 

learner autonomy 

Transactional 
distance; 

dialogue and 
structure, 
learner 

autonomy 

 
Distance 

Börje 
Holmberg 

(1983) 

 
Guided didactic 

conversation 
theory 

Motivation; 
empathy, non-

contiguous 
communication, 

learner 
autonomy, 

interpersonal 
communication 

 
 

Distance 

Desmond 
Keegan 
(1986) 

Theory of 
reintegration of the 

teaching and 
learning acts 

Reintegration 
inter 

subjectivity, 
two-way 

communication 

 
Communication 

Randy 
Garrison 
(1985; 
1987) 

 
Theory of 

communication 
and learner control 

Inseparability of 
technology, 

collaborative, 
educational 

transaction, self-
directed 

learning, adult 
education 

 
 

Communication 
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traditional courses to the courses of distance learning, 
which showed similar findings. In addition, the researcher 
viewed various studies on the learners' satisfaction, how it 
can affect the educational process along with the learners' 
results and achievements. Moreover, the studies 
conducted to share their perspective on the learners' 
autonomy. These studies showed how can the educational 
establishments improve such quality by the result in which 
these studies concluded. The researchers also point out 
that there are many critiques on the comparative research, 
which were conducted in this field. It is essential to 
discuss these criticisms and its facts to help expounding 
the destination of the field of distance learning, to address 
the practices of the research, and where will be in the 
future. 
 
CONCLUSION  
Transactional Distance theory can be a useful alternative 
for students’ learning [27]. which is intended to mainly 
concentrate on critical thinking and creation. However, 
distance learning materials and contents are commonly 
dictated by the technology [28]. In addition, they all also 
designed more for the online system's convenience with 
its technology. To improve and develop intellectual 
rigidity and the development of informed and individual 
perspectives, further research should explore and 
determine how to implement transactional distance theory 
to engage learners in multiple and ongoing dialogues in a 
variety of online courses. Further investigation is needed 
to determine how group designs can influence social 
interaction and the sense of a learning community 
considering group members’ different personalities, 
learning styles and levels of skill. With the advancement 
of technology these day, more studies and researches need 
to explore the roles of Moore transactional distance theory 
that different of technological elements play in engaging 
more effective social interaction and learning community 
increase and growth, for example, audio and/or video 

conferencing via Google Hangout and Skype, social 
network media, and virtual reality environments. 
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Abstract VLE Frog had been used by teachers in 
Malaysia since December of 2011. This study is to 
find out the usefulness of using VLE Frog for 
improving teachers’ performance in teaching process 
and the factor that led teachers to use VLE Frog. The 
samples of the study are the 30 teachers who have 
experience on using VLE Frog in primary school at 
Jasin, Malacca. The objectives of the study are: find 
out the teachers’ performance in their teaching life 
after the use of VLE Frog, find out the factors that led 
the teachers to use VLE Frog, find out the new model 
factor for VLE Frog. The survey design is used in this 
study. Samples are required to answer the 
questionnaire. Descriptive statistics, correlations, 
regression to test the model. From the result of data, 
the teachers’ performance got no improvement for 
“save time and effort” and “collaborates and 
connects”.   
 
Keywords: FROG VLE, Malaysian teacher online, 
Online learning   
 
INTRODUCTION 

According to National Education Philosophy, 
“Education in Malaysia is an ongoing effort towards 
further developing the potential of individuals in a 

holistic and integrated manner, so as to produce 
individuals who are intellectually, spiritually, 
emotionally and physically balanced and harmonic, 
based on a firm belief in and devotion to God. Such an 
effort is designed to produce Malaysian citizens who 
are knowledgeable and competent, who possess  
high moral standards and who are responsible and 
capable of achieving high level of personal well-being 
as well as being able to contribute to the harmony and 
betterment of the family, the society and the nation at 
large." Now a day, the world is full of competitive. 
Besides the need of food, clothing, and shelter, 
education become the 4th need in our life, which can’t 
be separate from our life.  

If there are any problems, then education is the 
solution for it; education can promote good habits, 
values and awareness towards anything like terrorism, 
corruption and much more. Education is the quality to 
a people and education is a need for a people. Now a 
day, technology plays an important role in continuing 
the communication of education through known and 
unknown peoples. It is the only fundamental way by 
which a desired change in the society can be taken into 
effect. 

A virtual learning environment (VLE) is a Web-
based platform for the digital aspects of courses of 
study, usually within educational institutions. VLE 
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typically: allow participants to be organized into 
cohorts, groups and roles; present resources, activities 
and interactions within a course structure; provide for 
the different stages of assessment; report on 
participation; and have some level of integration with 
other institutional systems [1]. With the VLE, students 
may get many advantages in the teaching and learning 
process [2].The teaching and learning process is not 
just only happen in the class or in the school. Students 
may learn the new knowledge in home or whenever 
place with just using this VLE platform. Besides that, 
students also can collaborate with other students or 
professionals to increase their content knowledge, but 
not depend on the teacher in the classroom.  

Malaysian Ministry of Education (MOE) has 
been carrying out the project to apply it to 10000 
schools in Malaysia. All the school under the project 
are given the equipped with 4G high-speed internet 
access. YTL Communication also provides the virtual 
learning platform to all school, the entire member in 
the school have an opportunity to serve the net to a 
world-class Integrated Learning Solution. This Virtual 
Learning Environment (Frog VLE) a huge change to 
the teaching and learning environment [6]. It allows 
integrating the technology into the teaching learning. 
Teaching style can change by using this. VLE also 
allow the collaborative teaching learning; at the same 
time learning happen in anywhere with an Internet 
connection (Yes 4G Internets). 

Frog Virtual Learning Environment (Frog VLE) 
is a tool that can help to build up a social space for 
school online. It is a web based learning platform 
where help to organize holistic learning experience 
[9]. By using the (Frog VLE), teachers can assign the 
lesson, activities and examinee the learning process 
more easily. it is also an idealistic tools for parents 
where they can observe and check their kids learning 
progress. Parent also can know the school programs 
by log in to the web, because the (Frog VLE) have a 
platform to show to family about school activities and 
notices. The Frog VLE is a user-friendly platform 
where is convenient to use virtual learning platform.  
Frog VLE had been introduce in UK at least 13 year 
track record. From the study of UK, people found that 

frog is a good tool to enhance teaching, it also helps 
teaching and learning becomes simpler [8]. Google 
Apps for Education and the Khan Academy permeate 
in the platform too and it’s   taking teaching and 
learning further. 

The main focus of the frog which introduce to 
school is to help teaching learning process become 
simpler, works hand-in hand with local educators and 
education organization by the frog to help to deliver a 
world-class learning environment. Beyond the 
technology, an emphasis is placed on equipping and 
mentoring schools in the usage of Frog as a tool to 
improve the school as a whole. The aim of the Frog 
VLE was to create a new Malaysians generation 
where are empowered to take ownership of their 
education and are prepared to compete in a global 
knowledge-based economy.    

The success of a virtual learning environment 
(VLE) depends to a considerable extent on student 
acceptance and use of such an e-learning system [3]. 
But, is it all the users know their IDs, and all the users 
are given the training and the knowledge about the 
FROG VLE?  How the usage going in the school? 
What is the view from the users about Frog VLE? 
These are the main problems that researcher is going 
to find out.  

To find it out, researcher will use the Technology 
acceptance model in this study. Followings are the 
objectives proposed for this study 
i. Investigate the teachers’ performance in their 

teaching life after the use of VLE Frog  base on: 
a. Find out the view of the teacher that VLE 

Frog save teachers’ time and effort in 
teaching. 

b. Find out the view of the teacher that VLE 
Frog provides connect and collaborate for 
teachers in teaching. 

c. Find out the view from teacher that VLE Frog 
make student engage in learning. 
 

METHODOLOGY 
 This study is a survey design, which is 
quantitative design. Researcher wishes to find out the 
surface information about the use of the VLE Frog. 
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Teacher who is selected from 2 schools were given the 
research survey.  Before answering the questionnaire, 
teachers were briefly instructed on how to complete the 
questionnaire. They were also informed of their 
participation rights (participation was based on 
voluntary consent). The survey took approximately 30-
40 minutes to complete. The subjects for this study 
were 30 teachers of Malacca primary school teacher. 
The teachers are randomly selected from the school in 
Jasin area. Of the 30 subjects, 60% (18) were from 
urban school and 40% (12) were from rural school. All 
participants voluntarily participated in this study and 
were assured that their responses would be anonymous 
and confidential. 
  In this study, there will be two instruments. 
One instrument: questionnaire with linked scale from 
1 to 5 will use for getting result for research question 
1: Are teachers’ performance increase after the use of 
VLE Frog? The questionnaire adopted 5-point Likert 
scale ranging from 1 (strongly disagree), 2 (disagree), 
3 (neutral), 4 (agree), 5 (strongly agree). The 
respondents indicate their level of agreement or 
disagreement with the statement. 
  Another instrument developed by [4] was 
adopted as a data conducting tool. The instrument has 
18 items. Data were conducted from primary school 
(rural and urban) in Jasin, Malacca. Descriptive 
statistics, correlations, regression to test the model and 
Cronbach Alphas to check the reliability were carried 
out. 
  In this study, data was analyzed using mean 
and standard deviation with the aid of SPSS statistic 
22-version software and thematic coding for interview. 
The justification of using mean and standard deviation 
in this research was to measure the amount of variation 
or dispersion of the research data values with a view to 
expressing variability of the population.   
 
RESEARCH FINDING 

Table 1 showed teachers’ overall perception 
about the teachers’ performance after the use of VLE 
Frog.  Mean of save time and effort is 2.83, which in 
the middle level. Mean of collaborate and connect is 
2.00, which in the low level. The highest mean is the 

mean of compel and engage, which is m=3.72. The 
overall mean of teachers’ performance after the use of 
VLE Frog is 2.85. 
 
TABLE 1: Mean of teachers’ performance after the 

use of VLE Frog 
 

No Item Mean 
1 Mean of save time and effort 2.83 
2 Mean of collaborate and 

connect 
2.00 

3 Mean of compel and engage 3.72 
 Mean of overall 2.85 

 
TABLE 2: Analysis of each item for teachers’ 

performance (save time and effort) 
Item 1 2 3 4 5 Mean 
Frog VLE 
save my 
time for 
preparing 
lesson 

33.3% 20.0% 26.7% 20.0% 0.0% 2.33 

I can reuse 
the lesson 
for future. 

10.0% 23.3% 20.0% 16.7% 30.0% 3.33 

 
Table 2 shows the mean of the each item from 

the questionnaire on teachers’ performance (save time 
and effort). There are 10 teachers, which are 33.3% 
from the sample strongly disagree that “Frog VLE 
save my time for preparing lesson”. 6 teachers, which 
are 20% disagree that “Frog VLE save my time for 
preparing lesson”. 8 teachers, which are 26.7%, keep 
neutral that “Frog VLE save my time for preparing 
lesson”. 6 teachers, which are 20% agree that “Frog 
VLE save my time for preparing lesson”. There are no 
teachers strongly agree that “Frog VLE save my time 
for preparing lesson”. The mean for this item is 2.33. 
For item 2, “I can reuse the lesson for future”, there 
are 3 teachers, which are 10% strongly disagree on 
that statement.  There are 7 teachers, which are 23.3% 
disagree on that statement. There are 6 teachers, which 
are 20% keep neutral on that statement. There are 5 
teachers, which are 16.7% agree on that statement. 
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There are 9 teachers, which are 30% strongly agree on 
that statement. The mean for this item is 3.33. 
 
TABLE 3: Analysis of each item for teachers’ 

performance (collaborate and connect) 
Item 1 2 3 4 5 Mean 
I can 
discuss 
idea with 
other 
teacher 
through 
VLE Frog 

43.3% 40.0% 16.7% 0.0% 0.0% 1.73 

I can 
share the 
teaching 
material 
at the 
VLE Frog 

33.3% 23.3% 26.7% 16.7% 0.0% 2.27 

 
Table 3 shows the mean of the each item from 

the questionnaire on teachers’ performance 
(collaborate and connect). There are 13 teachers, 
which are 43.3% from the sample strongly disagree 
that “I can discuss idea with other teacher through 
VLE Frog”. 12 teachers, which are 40%, disagree that 
“I can discuss idea with other teacher through VLE 
Frog”. 5 teachers, which are 16.7%, keep neutral that 
“I can discuss idea with other teacher through VLE 
Frog”. There are no teachers agree and strongly agree 
that “I can discuss idea with other teacher through 
VLE Frog”. The mean for this item is 1.73. 

For item 2, “I can reuse the lesson for future”, 
there are 10 teachers, which are 33.3% strongly 
disagree on that statement.  There are 7 teachers, 
which are 23.3% disagree on that statement. There are 
8 teachers, which are 26.7% keep neutral on that 
statement. There are 5 teachers, which are 16.7% 
agree on that statement. There are no teachers, which 
are 0% strongly agree on that statement. The mean for 
this item is 2.27. 
 
TABLE 4: Analysis of each item for teachers’ 

performance (compel and engage) 
Item 1 2 3 4 5 mean 

Student feel 
enjoyable 0.0% 3.3% 23.3% 56.7% 16.7% 3.87 

when use 
VLE Frog 
VLE Frog 
make student 
active in 
learning 

6.7% 3.3% 36.7% 33.3% 20.0% 3.57 

 
Table 4 shows the mean of the each item from the 
questionnaire on teachers’ performance (collaborate 
and connect). There are no teachers, which are 0% 
from the sample strongly disagree that “Student feel 
enjoyable when use VLE Frog”. 1 teachers, which are 
3.3%, disagree that “Student feel enjoyable when use 
VLE Frog”. 7 teachers, which are 23.3%, keep neutral 
that “Student feel enjoyable when use VLE Frog”. 
There are 17 teachers, which are 56.7% agree that 
“Student feel enjoyable when use VLE Frog”. There 
are 5 teachers, which are 16.7% strongly agree that 
“Student feel enjoyable when use VLE Frog”. The 
mean for this item is 3.87. 

For item 2, “VLE Frog make student active in 
learning”, there are 2 teachers, which are 6.7% 
strongly disagree on that statement.  There is 1 
teacher, which are 3.3% disagree on that statement. 
There are 11 teachers, which are 36.7% keep neutral 
on that statement. There are 10 teachers, which are 
33.3% agree on that statement. There are 6 teachers, 
which are 20% strongly agree on that statement. The 
mean for this item is 3.57. 
 
DISCUSSION 
Discussion on teachers’ performance after the use of 
VLE Frog 
From the data analysis, the overall of teachers’ 
performance after the use of the VLE Frog is at the 
low medium of the level, which is 2.85. From this 
data, we can say that most of the teachers think that 
teachers’ performance is not increase or become better 
after the use of VLE Frog. The performance that 
researcher mention in this study is the benefit of save 
time and effort, collaborate and connect, compel and 
engage. Researcher will focus on this 3 element for the 
discussion later. 
Discussion on teachers’ performance (save time and 
effort)    



 

 

66 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

Most people sure will think that technology will save 
the time and effort in our life, especially in teaching. 
For VLE Frog, most of the teachers think that VLE 
Frog did not save their time and effort in the teaching 
and learning process. From the item of questionnaire:  
“Frog VLE save my time for preparing lesson”, the 
mean is 2.33. This show that teacher is spending more 
time preparing lesson by using VLE Frog. This result 
is supporting by research from  [2] that saying the 
virtual learning environment may bring about 
unanticipated costs both in time and money 
disadvantages. 

For item “I can reuse the lesson for future”, 
the mean is 3.33. These mean teachers are agreeing 
that the lessons that create on the VLE Frog can be 
reuse for the next coming lesson. From this 2 item, we 
can know that the time for preparing the lesson by 
using VLE may be taking more time, but it may save 
the time for the future instead of reuse for the future. 
Discussion on teachers’ performance (collaborates 
and connects)    

VLE Frog stated that by using VLE Frog, 
teachers can collaborate and connect with the other 
school teachers. Teachers can gain the experience 
from the other teachers sharing about the lesson plan. 
Teachers also can share their teaching material in VLE 
Frog to other teacher. From the finding of data, most 
of the teachers stated that they are not discuss idea 
with other teacher through VLE Frog, the mean for 
this item is 1.73, which is the lowest mean from all the 
item. For sharing teacher material, the teachers’ 
respond also at the low level which is m=2.27.  

Researcher believes that this phenomenon 
will occur because there are varieties of social media 
in this world. To collaborates with other teachers, 
teachers may use the social media such as Facebook,  
Whatsapp,  Wechat, or forum to get the information 
from the other teachers. Maybe VLE Frog is a good 
platform for student to collaborate in learning process, 
but not for teacher.  
Discussion on teachers’ performance (compel and 
engage)    
From the data, VLE Frog help a lot in making the 
classroom become compel and engage. Most of the 

teachers’ respond for this construct is the highest 
mean, which is m=3.72.  
Teachers respond that student feel enjoyable when use 
VLE Frog, which is m=3.87. Teachers also respond 
that student active in learning when using the VLE 
Frog, which is m=3.57. VLE Frog is a platform that 
let student learn by themselves. By using VLE Frog, 
the classroom will be more student center. Students 
need to complete the assignment with the discussion 
within students, or they may ask the help from teacher. 
The classroom is not more like feeding class or 
traditional classroom. This result is supporting by the 
research from [5] that saying the virtual learning 
environment can enhancing learners’ interactions with 
others.   
 
CONCLUSION 
As the conclusion, VLE Frog has a medium level on 
improving teachers’ performance for the overall from 
the data that find. Data show those teachers need to 
use a lot time to use VLE Frog and learn to use VLE 
Frog. But for making engagement learning for 
students, VLE Frog can be use to do that. 
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Abstract This research aimed to evaluate the 
curriculum of Master of Arts in Aviation Management 
for the academic year of 2017 by using CIPP model. 
The CIPP model, which was developed by Daniel I. 
Stufflebeam, was used as the evaluation frame for 
analyzing the 4 aspects as 1) Context (C), 2) Input (I), 
3) Process (P) and 4) Product (P) of the Master of Arts 
in Aviation Management. The research instruments 
were questionnaires, which were collected in April, 
2018. The respondents were 12 current students and 8 
graduated students. Descriptive statistics such as 
percentage, mean, and standard deviation were used to 
analyze the collected data. In addition, the researcher 
used an interview with 20 employers and peer review 
with 5 academicians. The content analysis was used 
for these qualitative methods. The results of the 
evaluation under the CIPP model (Context, Input, 
Process and Product) were rated at a high level (Mean 
is more than 3.50). The result of interview found that 
the employers were satisfied with the benefits of 
course content towards the use in aviation industry. 
The result of peer review showed that the instructors 
should encourage a variety of topics regarding 
graduate researches. In addition, the students in 
graduate school should be able to conduct and present 
the research either independent study or thesis by 
themselves. The students can combine their 
experience and develop practical researches which 
help their studies and careers. Peer review also 
suggested that the instructors should put diverse 
activities in the courses, such as research-based 
instruction, seminar, study tour, case studies, project-
based learning (PBL), etc. and some courses should 
provide verification. 
 
 
 

 
Keywords: Curriculum evaluation, CIPP model, 
Aviation management 
 
INTRODUCTION 

The curriculum evaluation is a major task and 
needed once the curriculum has been implemented in 
a Thai higher education for more than 5 year [1]. 
However, the curriculum should be evaluated every 
year since this implies quality assurance (QA) of the 
curriculum. A good curriculum should be evaluated 
based on various indicators, such as academic and 
research aspects, instruction quality and equipment, 
graduates’ jobs. Therefore, the evaluation should 
include the stakeholders who involve with the 
curriculum such as the current students, graduated 
students, instructors and potential employers. The 
evaluation framework should consist of the necessary 
factors in the whole process of study. 

A curriculum evaluation of Master of Arts in 
Aviation Management (Graduate Study), Aviation 
Personnel Development Institute, Kasem Bundit 
University has opened since 2011. Till the year 2016, 
the curriculum has admitted more than 65 students [2]. 
The curriculum aimed to provide knowledge and 
education on aviation management, which includes 
AM5101 Aviation Industry Management, AM5202 
Human Resource Management, AM5103 Marketing in 
Aviation Industry, AM5104 Airline Strategic 
Management, etc. 

Even though the curriculum evaluation in 2015 was 
satisfied by Commission of Higher Education (CHE) 
(Aviation Personnel Development Institute, 2016), the 
curriculum evaluation is still important since the 
curriculum  has to be developed and  modified due to 
the trends of aviation technology and  labor market 
demands. Therefore, the researcher did the research to 
evaluate the curriculum of Master of Arts in Aviation 
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Management by using CIPP Evaluation Model to study 
the curriculum from the perspectives of stakeholders 
and find development approaches. 
 
RESEARCH OBJECTIVES 

1. To evaluate the curriculum of Master of Arts 
in Aviation Management by using CIPP Model 

2. To find the developmental approaches based 
on the curriculum evaluation. 
 
SCOPE OF THE RESEARCH OBJECTIVES 

1. The researcher used CIPP model 
(Stufflebeam’s) to evaluate the curriculum of the 
Master of Arts in Aviation Management for the 
academic year 2017. 

2. Key informants and respondents of the 
curriculum evaluation are the stakeholders in the 
Master of Arts in Aviation Management, Aviation 
Personnel Development Institute 
 
SIGNIFICANCE OF THE STUDY 

1. The result of the study can be used for 
developing the education quality. 

2. The results of the study can be used for 
modifying the curriculum to meet the stakeholders’ 
demands as the current students, graduated students, 
instructors and potential employers. 
 
THE CIPP EVALUATION MODEL BY 
STUFFLEBEAM AS AN EDUCATIONAL 
FRAME 

There are numbers of curriculum evaluation such 
as Stake’s Model, Tyler’s Model, Kirkpatrick’s Model 
and Roger’s Model. Each model has different 
perspective and factors to consider. The model can 
focused on students’ progress towards objectives such 
as Tyler’s Model, some focused on level of education 
such as Kirkpatrick’s Model (Reaction, Learning, 
Transfer, and Result). Some model focused on intend 
and actual and procedures of whole process such as 
CIPP evaluation model, which is a transformation 
process [3]. 

The CIPP evaluation model was developed by 
Daniel’s Stufflebeam in 1960s [4]. CIPP consists of C-
Context, I-Input, P-Process and P-Product. This model 
is a transformation process based for evaluating a 
higher education curriculum such as Bachelor or 
Master Degree curriculum. The CIPP model was 
created from analytic and rational basis for 
programmed decision-making [5]. It analyzes resource 
utilization and efficiency in the transformation 
process. 

The examples of the CIPP evaluation model 
(Witthawassamrankul, 2018) are: 

Context (C): Philosophy, Objectives, Structure, 
Content 

Input (I): Instructor,Student, Classroom and 
Learning 

Equipment 
Process (P): Learning Management, Measurement 

and 
Evaluation 
Product (P): Graduated Students, Benefits, 

Reputation 
 

 
Fig.1. CIPP Evaluation Model (Stufflebeam’s) 

 
RESEARCH METHODOLOGY 

The researcher used mixed methods to evaluate the 
curriculum of Master of Arts in Aviation Management 
under the frame of CIPP evaluation model. The mixed 
method included the questionnaires, interview and 
peer review. 
A. Questionnaire as a Quantitative Instrument 

The questionnaire was a quantitative instrument 
used to analyzed descriptive statistics such as 

CIPP

Evaluation

Model

Context 
Evaluation

Input  
Evaluat

ion

Process

Evaluation

Product

Evaluation



 

 

70 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

frequency, percentage, mean and standard deviation. 
The questionnaires indicated 5 levels based on Likert’ 
s Scale ranging from highest (5) to lowest (1). The 
questionnaires, which consisted of 35 questions, were 
proven its content validity by 3 experts and it reliability 
analysis was more than 0.85 after a tryout of 30 sets of 
questionnaire to the similar program. The researcher 
distributed questionnaires to 20 respondents.  There 
were 12 current students and 8 graduated students 
(sampled current and graduated students were more 
than 90% of population). The current students were 
asked to rate every question.  The score ranges and 
meaning of questionnaire were as below: 

4.21-5.00  Highest 
3.41-4.20 High 
2.61-3.40 Moderate 
1.81-2.60 Low 
1.00-1.80 Lowest 

B.  Interview as a Qualitative Method 
Interview was done with employers of the 

graduated students. Interview questions asked the 
knowledge and abilities of the graduates and what the 
employers expected from the graduated students of this 
curriculum. Five types of employers or interviewees 
work in the aviation (20 key informants) as: 

-Thai Airways International Company, Ltd. 
-Thai Low Cost Airlines 
-Airport of Thailand (AOT) 
-National Airlines 
-Non-Thai Low Cost Airlines 

C. Peer Review as a Qualitative Method 
Peer Review is a method which academicians, 

scholars and researchers use to find solution and 
developmental approaches. It gathers opinion and 
criticism of academicians, scholars and researchers 
from the meeting. In this study, there were 5 reviewers 
who hold doctoral degrees and academic titles from 
Aviation, Tourism, Service Industry and Business 
Management. They were 2 Associate Professors, 2 
Assistant Professor and 1 Lecturers with Ph.D. in 
Business Management 

 

DATA COLLECTION AND ANALYSIS 
The researcher distributed the questionnaires to the 

current students who completed the coursework and 
are currently doing independent studies or theses. In 
addition, he gave the questionnaires to the graduated 
students who work in the aviation organizations more 
than 1 year. He analyzed descriptive statistics as 
frequency, mean, percentage, standard 
deviation. 

The researcher interviewed 20 key informants or 
employers of the graduates and then used content 
analysis to analyze the information. The researcher 
established the meeting for peer review. 

The reviewers discussed the curriculum matters 
under the CIPP evaluation model. The researcher also 
asked the developmental approaches for the 
curriculum. 
 
RESEARCH RESULTS 

The researcher divided the results into 3 parts 
based on the instrument and the methods used in CIPP 
Evaluation Model (Context, Input, Process and 
Product). 

A. The Questionnaire Results Based on CIPP 
Evaluation Model 

1.Context (C): 
1.1Philosophy: The overall scores was at a high level 
(mean = 4.60) 
The philosophy clearly defines characteristics of the 
graduated students (mean = 4.73) 
The philosophy covers the purposes of the curriculum 
(mean = 4.62), 
The philosophy aims to develop aviation personnel 
(mean = 4.69), 
1.2 Objectives: The overall scores was at a high level 
(mean = 4.59) 
The long-term objectives for developing students’ 
potential (mean = 4.47) 
The objectives related with economic situation (mean 
= 4.33) 
The objectives aligns with learning management 
(mean =4.43) 
1.3 Content: The overall scores was at a high level 
(mean = 4.63) 
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The content meets the demands of the students (mean 
= 4.55) 
The content meets demand of aviation industry market 
(mean = 4.61) 
The content helps the students to work in aviation 
industry (mean = 4.31) 
2. Input (I): 
2.1 Instructors: The overall score was at a high level 
(mean = 4.61) 
Instructors give advices and are helpful (mean = 4.64) 
Instructors are professional in aviation industry (mean 
= 4.61) 
Instructors develop students’ abilities in learning 
(mean = 4.66) 
2.2 Students: The overall score was at a high level 
(mean = 4.62) 
Students have good attitude towards aviation industry 
(mean = 4.44) 
Students engage with class activities (mean = 4.12) 
Students would like to participate in the class (mean = 
4.45) 
2.3 Learning Equipment: the overall score was at a 
high level (mean = 3.90) 
Enough equipment for learning (mean = 3.86) 
Fast internet and networking (mean = 3.71) 
Technology and IT are used in classroom (mean = 
3.68) 
3. Process (P): 
3.1 Learning Management: The overall score was at a 
high level (mean = 4.58) 
The curriculum encourages practical experience such 
as internship (mean = 4.01) 
The curriculum offers alternative ways of learning 
(mean = 4.45) 
The curriculum increases students’ skills for 
occupation 
(mean = 4.55) 
3.2 Administration and Services: The overall score 
was at a high level (mean =4.47) 
Administration and Supporting service for education 
(mean = 4.66) 
Introduction for registration and studying (mean = 
4.50) 

Fast system for admission and documentation (mean 
= 4.38) 
3.3 Measurement and Evaluation: The overall score 
was at a high level 
(mean = 4.23) 
Measurement and evaluation are fair (mean = 4.10) 
Measurement and evaluation meet the course 
objectives 
(mean = 4.65) 
Measurement and evaluation follow the determined 
structure                              (mean = 4.25) 
4. Product (P): 
4.1 Graduated Students: The overall score was at a 
high level (mean= 4.61) 
The students can work in the aviation industry after 
graduating                      (mean = 4.80) 
The students have enough knowledge in workplace 
after they graduate (mean = 4.42) 
Students can tolerate to work and deal with difficulty 
(mean = 4.60) 

B. The Interview Results from the Employers 
who used the Graduated Students 

The interview results of the employers who use 
the graduated students showed that they were very 
satisfied with the graduated students. The knowledge 
which the graduated students gain can be used in their 
organizations, particularly management. The 
graduated students know about marketing and 
management in aviation industry. The organizations 
like the curriculum which can develop people. 

C. The Peer Review Results from the 
Academicians, Scholars and Researchers 

The peer review results showed the curriculum 
met the CIPP evaluation as: 

1. Context (C) of the curriculum was useful and 
practical for people who work in aviation industry. 
The curriculum has been prepared for the students in 
both operational and management levels. The diverse 
contents which cover major area of marketing, 
management, accounting and finance, operation and 
research were important for the graduated students 
who would like to further themselves in aviation 
industry and the related field, such service industry. 
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2. Input (I) of the curriculum was good since the 
instructors were from the reputable aviation 
organizations from both airlines and airports. The 
instructors hold both academic degrees and 
experiences in aviation fields such pilots, senior flight 
attendants, pursers, directors of aviation organizations 
and marketing managers. In addition, materials which 
used in the classes were relevant to the career in 
aviation organizations. 

3. Process (P) of the curriculum was flexible for 
working persons, particular schedule and block 
courses. The main academic functions were properly 
followed such as preparing course syllabus, 
instruction management. Registration and payment is 
also simple for the students. In addition, it is easy to 
access information from IT and e-services in the 
program at any time. 

4. Product (P) of the curriculum was good. The 
students can apply the knowledge they studied in the 
class in their real workplace. The students were 
satisfied with experience from the study. They keep 
contact with their alumni. 
 
CONCLUSION AND RECOMMENDATION 

The research results found that context and 
input was rated at the highest level. The curriculum 
meets the philosophy and objectives, particularly to 
develop the knowledge and abilities in aviation 
management. Philosophy: The overall scores was at a 
high level (mean = 4.61) and input as the instructors 
who hold academic degree and experienced in 
aviation industry (mean = 4.60). Overall, based on the 
study, the students and stakeholders were satisfied 
with the curriculum. However, regarding peer review, 
the reviewers recommended the developmental 
approaches as: 

1. The instructors should encourage the 
students to do and present the researches. The 
reviewers suggest that to study in graduate level, the 
students must have ability to study and to do 
researches. The topics of the researches can help the 
students’ work and develop the students. In order to 
provide the diversities of research, the instructors and 
researchers should synthesize the independent studies 

and theses of the students. Furthermore, the students 
should be able to publish in journals or present in 
national or international conferences. 

2. The reviewers suggested that the 
instructors should put some activities into the courses, 
such as research-based instruction for AM5105 
Research Methodology in Aviation, AM5201 Seminar 
in Aviation Industry, study tour for AM5206 Airport 
Management, case studies for AM5104 Airline 
Strategic Management, project-based learning (PBL) 
for AM5103 Marketing in Aviation and  problem-
solving AM5213 Law in Aviation Management etc. 
and at least 25% of the courses of the curriculum 
taught should provide verification such as a retest to 
ensure the quality assurance. 
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Abstract In order to introduce robots into sports, 
trajectory estimation techniques are required. The 
purpose of this research is to identify aerodynamic 
model for trajectory estimation. The parameter within 
the drag and lift coefficient were identified from the 
trajectory data and the validity of the result was 
verified. We also proposed a trajectory prediction 
method that is updated at each time point as a location 
estimation method from a single trial. We confirmed 
the effectiveness from the error falls within the range 
of the racket.  
 
Keywords: Trajectory estimation, Table tennis 
 
INTRODUCTION  

Due to the remarkable development of robot 
technology in recent years, the place where robots used 
is not limited to the industrial field. There is the fields 
where robot technology is advancing, such as sports. 
When the robot performs sports, the robot needs to 
know information on the surrounding environment 
such as self-position recognition, grasp of the coat's 
range, position recognition of the opponent, and it is 
necessary to perform control to select and execute the 
most suitable action from the obtained information. 
Generally, there are various types of sports, many 
types of them are ball games. In ball sports, there are 
the trajectory of the ball in the game, the position of 
the opponent (all members in the case of plural). By 
using these information, actions such as which side 
should be returned the ball can be decided. In this 
study, we focus on the estimation of the ball's 
trajectory. This is because the appearance of flight                                                                       
varies greatly depending on the translation speed and 
rotation speed of the initial stage of the flight of the 
ball.  It is difficult for the robot to execute the hitting 

action if there is no prediction of the trajectory in 
advance. The trajectory estimation is performed by 
acquiring the movement information of surrounding 
objects with a visual sensor. 

In addition, we choose table tennis as the ball sports 
in this study to do the trajectory estimation. The reason 
for this is the table tennis ball trajectory changes 
greatly due to the influence of the angular and 
translational velocity from the state of the initial flight, 
therefore the effect of the robot's hitting performance 
by the estimation is large. Table tennis is also because 
the interval of the rally during a game is very short, 
which is why estimation in a very short time is 
necessary. 
 
PREVIOUS RESEARCH 

The table tennis robot "FORPHEUS" developed by 
Omron has the goal of "continuing the rally". This is 
performing three-dimensional measurement of the 
table tennis ball at a sensor and performing trajectory 
prediction and robot control in every 1 ms. Also, taking 
into consideration the position of the opponent and the 
racket, the ball is hit back at the returning spot 
according to the opponent's way of hitting. However, 
although the trajectory prediction performed in 
FORPHEUS had a return ball accuracy of about ± 10 
cm at the initial stage. As a solution, using deep 
learning with AI leds accuracy of ± 5 cm. 

Y. Zhao, R. Xiong, Y. Zhang ,"Model Based 
Motion State Estimation and Trajectory Prediction of 
Spinning Ball for Ping-Pong Robots using 
Expectation-Maximization Algorithm" [1] showed 
that  the extended continuous motion model (ECMM) 
was derived by dividing the trajectory into a plurality 
of categories by using the k-means method and fitting 
each by using a Fourier series. Based on the ECMM, 
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they proposed a new motion state estimation method 
using the Expectation-Maximization (EM) algorithm. 
As a result, accurate trajectory prediction was made. It 
was possible to further improve the performance by 
using the Drag coefficient and the Magnus coefficient 
as the coefficient of the Fourier series, but this will 
make the calculation complicated and it is considered 
as a future problem. 

M. Pan, I. Mizuuchi, "Three-Dimensional Rotation 
of Ball Rotation And Orbit Prediction Method For 
Table Tennis Robot" [2] showed the equations of 
motion with gravity term, lift term and drag term as in 
this research on the trajectory estimation of table tennis 
balls, and derived the equation of change of rotation 
speed by air friction. 

C. Liu, Y. Hayakawa, A. Nakashima ”Racket 
Control for a Table Tennis Robot to Return a Ball” [3] 
measured the position and speed of a flying ball from 
the catapult with a high-speed camera on the opponent 
coat at table tennis, and the trajectory of a ball was 
estimated from this and the aerodynamic or table 
repelling model. From this estimation result and the 
racket repulsion model, they estimated the posture and 
speed of the racket suitable for returning the ball to the 
target landing position in the opposite coat at the 
predetermined translational / rotational speed. In this 
study, in order to decrease time calculation for solved 
the aerodynamic model, the approximate aerodynamic 
model was estimated instead of the aerodynamic 
model and the motion of ball returning was controlled. 
The aerodynamic model used in this study has been 
identified under the assumption that the rotational 
speed was always constant. 

Y. Hayakawa, A. Nakasima, S. Itoh, Y. 
Nakai, ”Ball Trajectory Planning in Serving Task for 
Table Tennis Robot”  [4] showed that it controlled the 
robot arm which attached the racket and made a serve 
task to bounce once at each one of  coat. Here, the 
aerodynamic model, the racket repulsion model, and 
the table repelling model were used for position 
estimation of the ball. In this study, the state of the ball 
(position, translation speed, rotation speed) was 
predicted after the second rebound and the racket 
motion was determined from the   simulation result. 

Besides this, there is a conventional study such as 
[5] to [10]. 
 
PURPOSE OF RESEARCH 

In this study, we identify the aerodynamic model 
for the estimation of the ball trajectory. In the previous 
research has various problems. 

1. The values of drag and lift were constant from 
the values obtained from the experiment. 

2. Control at 1 ms intervals was necessary for 
precise trajectory estimation. 

Therefore, in this study, by setting the drag and lift 
as a function of initial velocity and angular velocity, it 
is possible to obtain the ball trajectory by measurement 
interval larger than 1 ms estimation from the data is 
performed. For estimation calculation, we use 
MATLAB by MathWorks. First, we capture the ball 
from the ball launch machine with a high speed 
camera. We obtain the position, translation speed, and 
rotation speed from the obtain camera data. Here, we 
refer the aerodynamic model to be used from the 
previous study [4]. 

 
𝑚�̈� = −𝑚𝑔 − 𝜌𝐶𝐷𝑆𝑏‖�̇�(𝑡)‖�̇�(𝑡)

+ 𝜌𝐶𝑀𝑉𝑏𝜔 × �̇�(𝑡)   (1) 
 
𝑝(𝑝𝑥, 𝑝𝑦 , 𝑝𝑧) : Ball position [m] 
𝑔(0,0, 𝑔) : Gravitational acceleration [m/s] 
𝜔(𝜔𝑥 , 𝜔𝑦 , 𝜔𝑧) : Angular velocity [rad/s] 
𝜌 : Air density [kg/m3] 
𝑚 : Ball mass [kg] 
𝑟: Ball radius [m] 
𝐶𝐷  : Drag coefficient 
𝐶𝑀  : Lift coefficient 

      𝑆𝑏 =
1

2
𝜋𝑟2[m2] 

      𝑉𝑏 =
4

3
𝜋𝑟3[m3] 

 
 We identify 𝐶𝐷  and 𝐶𝑀  in equation (1), and 
regard it as an estimation equation of the trajectory of 
the ball. 

In this study, the spin parameter is used to identify 
the lift coefficient 𝐶𝑀  and the drag coefficient 𝐶𝐷 . 
Here, the spin parameter SP is expressed by the 
following equation (2). 
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𝑆𝑃(�̇�, 𝜔)

=
𝑟‖𝜔 × �̇�(𝑡)‖

‖�̇�‖2
                                      (2) 

 The drag coefficient 𝐶𝐷  and the lift coefficient 𝐶𝑀  are 
polynomials of the spin parameter as follows. 

𝐶𝐷 =
∑ 𝑎𝐷𝑖[𝑆𝑃(�̇�, 𝜔)]𝑖𝑛𝑑

𝑖=0                                   (3)  
𝐶𝑀 =

∑ 𝑎𝑀𝑖[𝑆𝑃(�̇�, 𝜔)]𝑖𝑛𝑚
𝑖=0                                   (4)  

 : constant 
Where 𝑛𝑑 , 𝑛𝑚  are degrees of the polynomial. The 
purpose of this research is to estimate the parameters 
in the equations to find the trajectory of the above table 
tennis ball. 
 
COEFFICIENT ESTIMATION 

D. Estimation method 
The parameters to be estimated are the drag 

coefficient 𝐶𝐷 , the lift coefficient 𝐶𝑀 , and the 
rotation angle. The data used for the estimation are the 
position of the ball photographed by the camera and 
the number of shooting frames. The frame rate of the 
camera used this time is 150 [fps]. 
 For this time, parameters that minimize the 
following evaluation function are estimated from data 
of nine types of ball trajectories. 

𝑓𝑝＝∑
1

𝑛𝑘

𝐾

𝑘=1

∑ (‖𝑝𝑖(𝑎, 𝑥(𝑘), 𝜔(𝑘))

𝑛𝑘

𝑖=1
− 𝑝𝑚𝑖

(𝑘)‖
2

)        (5) 
𝑎 : 𝑎𝐷𝑖 , 𝑎𝑀𝑖  
𝑥 : Initial speed [m/s] 
𝜔 : Angular velocity [rad/s] 
𝑝𝑖  : Ball position by simulation [m] 
𝑝𝑚𝑖  : Ball position by camera [m] 
𝐾 : Number of trials 
𝑘 : Trial number 
𝑛𝑘  : Number of position data at the 𝑘th time 
 

 We estimate the parameters within the drag and lift 
coefficient such that the evaluation function fp based 
on the square error between the ball position 
according to the simulation result and the ball position 
actually measured by the camera is minimized. 

E. Estimation result 
As an actual estimation method using this equation, 

we creates a program at MATLAB to calculate the 
aerodynamic model and evaluation function, and 
estimates it. An example of the trajectory estimation 
result is shown in Fig.4.1 to Fig.4.3. The angular 
velocity estimates for each trial are shown in Table 4.1 
and the parameter estimation results are shown in 
Table 4.2.  
 In this study, each axis is defined as follows and 
shown in Fig.4.4. 

x axis : long side direction of the table-tennis table 
y axis : short side direction of the table-tennis table 
z axis : height direction 

 
Fig.4.1 X axis direction estimation result 

 
Fig.4.2 Y axis direction estimation result 

MiDi aa ,
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Fig.4.3 Z axis direction estimation result 

Fig.4.4 Definition of each axis 
Table 4.1 Estimation results of angular velocity in 

each trial  
 
 
 

 𝜔𝑥(rad/s) 𝜔𝑦(rad/s) 𝜔𝑧(rad/s) 
Data1 -6092.8 2903.5 1584.6 
Data2 -321.1 3015.3 129.4 
Data3 4255.0 -3251.5 -983.9 
Data4 -3924.5 -3888.0 666.0 
Data5 -126.3 -4087.8 52.8 
Data6 4932.9 -3894.3 -849.5 
Data7 660.4 2841.3 -195.4 
Data8 -727.0 -218.7 77.9 
Data9 862.1 -331.8 -172.8 

 
Table 4.2 Estimation results of drag coefficient and 

lift coefficient parameters 
𝑎𝐷1 7.31×10-1 

𝑎𝐷2 3.68×10-3 
𝑎𝐷3 -2.13×10-2 

𝑎𝑀1 -5.45×10-1 
𝑎𝑀2 7.51×10-1 
𝑎𝑀3 -2.33×10-1 

 
 The estimated position after the coefficient 
estimations compared with the estimated position 
before coefficient estimation is closer to the actual 
measurement value. In addition, the average error and 
the standard deviation of between measured value to 
the estimated value at the data final point are -
0.036±8.1 [mm] in the x-axis direction, -0.74±1.5 
[mm] in the y-axis direction and 0.60±8.72 [mm] in the 
z-axis direction. Since this value is within the range of 
150 × 150 [mm] which is the size of general table 
tennis racket, it is reasonable value. From the results, 
it is considered that the estimated parameter within the 
drag coefficient and the lift coefficient is a reasonable 
value. 
 
POSITION ESTIMATION FROM A SINGLE TRIAL 

F. Estimation method 
In the previous section, the parameters in the drag 

and lift coefficients and the angular velocity were 
estimated from the plurality of ball trajectory data. The 
estimation result is considered to be reasonable, but it 
takes so much time. In this section, we consider the 
method of estimating the destination of the ball more 
quickly during one trial. As an estimation method, we 
use the aerodynamic model (1) and find the angular 
velocity that minimizes the following evaluation 
function (6). 

𝑓𝜔＝
1

𝑛𝑘
∑(‖𝑝𝑖(𝑎, 𝑥, 𝜔)

𝑛𝑘

𝑖=1− 𝑝𝑚𝑖‖2)                        (6) 
For the parameters within the drag coefficient and 

lift coefficient, we use the values which estimated in 
the previous section. The estimation method of this 
section is not a method of estimating from the whole 
data obtained. First, estimates the initial velocity and 
angular velocity from the values from several points 
before the initial point with the position measurement 
value at a certain point as the initial point. By using 
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the obtained initial velocity and angular velocity, we 
predict the trajectory from the initial point to a certain 
time. After that, the initial point is changed to next 
point and we perform similar prediction. It repeats the 
method until a predetermined final point becomes the 
initial point. 

G. Estimation result 
Estimation is performed using the data of the past 

3 points and 5 points from the initial point. We use the 
trial data used in the previous section. This time, we 
choose the end time which ball flying is 0.3 [s], and 
trajectory estimation at the initial points 0.1 [s] and 0.2 
[s]. Evaluation is performed by comparing the 
measured value with the estimated value. The 
estimation results using the data of the past 3 points 
are shown in Table 5.1 and 5 points are shown in Table 
5.2. 

From the results, the estimation result of the past 3 
points using the data of 0.1 [s], and the estimation 
result of the past 5 points using the data of 0.1 [s] 
resulted in a large error in the z axis direction. Also it 
can be seen that the estimation result at the past 3 
points using the data of 0.2 [s] shows larger error than 
the estimation result at the past 5 points using the data 
of 0.2 [s]. 

This is due to the fact that the measured values had 
errors, we conceive the influence of the measured 
error are greater when estimate the initial speed and 
angular velocity using the data of the past 3 points 
than estimate that using the data of the past 5 points. 
Therefore, the initial speed and the angular velocity 
are assumed to be obtained by using the past 5 points 
for this estimation. 

Next, estimation examples of ball trajectories 
based on estimation results from the past 5 points are 
shown in Fig. 5.1 to Fig. 5.3. As a consideration from 
Table 5.2, large error appears in the z-axis direction in 
the estimation from 0.1 s, but as the initial point of the 
estimation approaches 0.3 [s], which is the end point, 
this error becomes small. However, as an exception, 
there were also places that depart from the actual 
trajectory. This is considered to be due to errors in the 
measured data. Also, the error in the estimation from 

0.2 [s] will be within the range of the table tennis 
racquet, so it can be estimated by this method. 

 
Fig 5.1 X axis direction estimation result from past 

5 points 

 
Fig 5.2  Y axis direction estimation result from past 

5 points  

 
Fig 5.3 Z axis direction estimation result from past 5 

points 
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Table 5.1 Estimated result from past 3 points 

 
Table 5.2 Estimated result from past 5 points  

 
CONCLUSION 

In this study, the flight trajectory of the table tennis 
ball was actually measured at a low frame rate, and the 
parameter in the drag coefficient, the parameter in the 
lift coefficient and the angular velocity were estimated 
from the obtained plural data. We investigated the 
position estimation in one trial using obtained 
parameters in the drag and lift coefficient.  

As a result, values of lift coefficient and drag 
coefficient according to estimation result of angular 
velocity were close to those in other study [10]. The 
error obtained by comparing the estimation result and 
the measured data fell within the range of the table 
tennis racquet. As a future prospect, we consider the 
method of estimating in real time from estimation 
method on the position estimation of a single trial. In 
order to realize this, it is necessary to further improve 
the calculation speed. Moreover, it can be applied to 
controlling table tennis robots by using real time 
estimation. In addition to the table tennis robot, it can 
use incorporating a destination estimate technique into 
a robot that is active in other societies. 
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0.1s 0.2s 
Mean 
error 
(mm) 

standard 
deviation 

(mm) 

Mean 
error 
(mm) 

standard 
deviation 

(mm) 
x 7.360 4.890 2.817 23.636 
y -11.126 13.685 -100.977 291.227 
z 75.396 20.412 94.376 218.345 

 

0.1s 0.2s 
Mean 
error 
(mm) 

standard 
deviation 

(mm) 

Mean 
error 
(mm) 

standard 
deviation 

(mm) 
x 9.575 3.843 12.044 4.815 
y -8.825 8.691 -0.433 2.702 
z 99.255 12.278 23.662 8.697 
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Abstract Synthesis of the conceptual framework for 
modeling is a process used to document theories, theories, 
and research to form the basis for the design of creative 
learning. Constructionism. It consists of theoretical and 
theoretical analyzes, including theories of learning, 
namely, the theory of Constructionism, teaching theories, 
media, information technology. Social Networking 
teamwork And contextual conditions related to teaching 
and learning. Including how to create a record to be used 
as a basis for creating a synthesis record. The conceptual 
framework of the synthesis of the conceptual framework 
is based on theoretical frameworks. The synthesis is a 
conceptual framework consisting of: 1) stimulating 
creative learning with wisdom; 2) supporting the use of 
online social networks; 3) promoting teamwork; 3) 
creating synthesis notes; based on the conceptual 
framework and conceptual synthesis in the second 
paragraph. 4) Bring the synthesis notes to the conceptual 
framework. And consistency between issues. In the design 
record, the model with the conceptual framework for 
creating a recording and applying the feedback to the 
editor. And 5) application of synthesis notes, conceptual 
frameworks, models, proposed measurement and 
evaluation experts to evaluate the quality of the recordings 
by checking the accuracy. And consistency between 
issues in model design notes, conceptual frameworks for 
recording and recommendations. Based on the synthesis 
of conceptual frameworks and principles in design, 
creation of creative learning activities through the use of 
social networks to promote teamwork. The eight main 
components are: 1) Problem Situation 2) Teamwork 
Learning to Promote team base learning. 3) case studies 

4) sources of information through social networks 5) 
learning resources 6) social communication tools 7) 
expert counseling centers 8) centers for developing 
creative learning activities. 
 
Keywords: Design of learning, Constructionism, Social 
network, Team base learning 
 
1. INTRODUCTION 

 Currently, Thai education is focused on the use of 
technology for education through learning through social 
networks, which is the introduction of theoretical 
knowledge. Constructionism Applying Information 
Technology for everyday use and teaching. It also 
includes the application of Internet technologies in 
various ways to create information retrieval methods. Can 
be published. Or, freely exchange online learning. In order 
to practice, technology can be used to study, study, have 
moral, ethical in living and can live together with 
others.The study of concepts and theories. Finding the 
Learning Theory for Creativity Constructionism is the 
doping or creation of things that Professor Seymour 
Papert developed in 1960. It is based on the theory of self-
knowledge. Constructivism of Piaget (Jean Piaget) .There 
are concepts and models of activities that can be used to 
develop work pieces or projects. Students need to think 
and evaluate their ideas at all times. Both in the planning 
and preparation stages. The process of work and the 
process of evaluating the work is that in creating the 
workpiece, the student develops the idea. In addition, the 
creation of work pieces encourages students to create 
knowledge, as learning occurs when students engage in 
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meaningful work with students and when students create 
work pieces knowledge.  The teaching and learning based 
on the principles of Constructionism, learning by doing to 
achieve the project of the interests of the students through 
media and technology to learn on the Computer network 
based learning with concrete. In addition, the learner also 
learns the integration of knowledge in a variety of ways. 
There is a mentor, a consultant, and a learner, between the 
learner and the instructor and the learner with the learner. 
Students will be able to learn by themselves. 
Constructionism Developed in the thinking system. The 
development of higher education in Thailand is moving 
towards the era of web-based instructional learning. It is a 
model that supports teaching methods based on theories 
of Constructionism is a well-formed and independent.  

 
2. CONTEXTUAL STUDIES 

Based on the contextual study of students to create 
creative learning activities through their social networks, 
to promote teamwork that is appropriate to the learning 
process leading to model design. This is a great way for 
students to participate in their own learning. The 
principles and theories used in this research are: 

 
- Constructionism. 
- Based on the study of team base learning.  
- Social Network. 
Contextual study Constructionism Apply the 

principles and theories of Seymour Papert [3] has four 
stages 

1) Explore, organize good learning activities. Students 
should have the opportunity to study, explore information, 
self-study and good learning activities should exchange 
information. The experience of other members.  

2) Experiment. Learning should be involved in the 
design of the experiment to be consistent with the 
hypothesis that it needs to be tested for longer experience 
and recall. The learning activity should be recorded in the 
form of a recorded design. 

3) Learning by doing, learning activities of learners. 
Encourage learning by doing, which will make accessing 
the resources easier. 

4) Doing by learning. Learning should focus on 
learning. Can learn self until the motivation to think. 
Learning activities should be encouraged so that 
knowledge can be practiced and applied to everyday life.  

Measurement and evaluation awareness of creative 
learning activities through the social network to promote 
team base learning in each stage of the team is 5 steps. 

1) Forming most students has the opinion that the 
grouping should be based on the aptitude and interest of 
the team members, with 4-5 members in each team. 
Number of males, females, and grades are good, moderate 
and weak. This will be based on the results of the previous 
semester and the team members will choose the team 
leader. Deputy Chief Team Secretary 

2) Storming. Brainstorming should listen to the 
opinions of others. It allows members to express their 
ideas freely and freely express themselves freely. 

3) Norming. In order to set rules, members of the group 
should not post messages or content that is a criticism or 
a reference to the monarchy and the royal family. Do not 
post messages or content related to illegal or immoral 
things. 

4) Performing to achieve common goals should have 
clear objectives and goals, mutual visibility and 
confrontation, problem solving, and auditing. Review the 
work and how it works. 

5) Adjourning. Dispatch from the team. All members 
should summarize the details and discuss all the work. 
Validation to achieve that goal both. By evaluating the 
team's performance or evaluating the performance of the 
team. 

The study of the context of social networks uses the 
principles and theories of Lev Vygotsky [2] to synthesize 
a conceptual framework for the research of a learning 
activity by using constructionism approach through social 
network improving team base learning. This is based on 
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the concept of research. The theory is a guideline to 
practice. The design of ICT learning processes used in 
learning activities is as follows 

1) Levels of media use by students. The level of use of 
Facebook, line, Instagram, Twitter and Email 
respectively. 

2) Use of appropriate technology and links between 
students. Students use Facebook, Line, and Email 
respectively. 

3)  Place to access the media, students can access the 
media from the residence. From the university and from 
the public respectively. 

Based on the synthesis of conceptual frameworks in 
research creation of a learning activity by using 
constructionism approach through social network 
improving team base learning. Which shows the 
relationship between the theoretical principles and 
implementation by transcribing ideas from the research 
framework, designing a creative learning model of a 
learning activity by using constructionism approach 
through social network improving team base learning as 
follows 

 

 

 

 

 

 
 

Figure 1 Conceptual framework and design principles  
 

By synthesizing conceptual frameworks and principles 
in designing of a learning activity by using 
constructionism approach through social network 
improving team base learning. There are eight main 
components. 1) Problem Situation 2) Team base learning 
objectives 3) Case Studies 4) Social Networking 
Resources 5) Learning Resources 6) Social 
Communication Tools 7) Expert Advisory Centers 8) 
Activity Centers learning with constructionism. This can 
be described in detail with the following details:  

1) Problem Situation 
As a starting point, students can access the content 

of the course, which is designed by bringing the situation 
from the authentic context to help solve the appropriate 
problem of the learner to stimulate the learner. Group 
learning with constructionism.  

2) Team base learning objectives 
Designing by implementing the principles of E-

learning this is a teaching that focuses on the learner to 
learn. Processed in the form of electronic media such as 
Using Social Networking. Web-Based Learning or on-line 
Learning by the students who study e-learning. Can study 
the content online. And can be used in presentations by 
Multimedia Technology. And Interactive Technology 
with Constructivist Focus on learning process of learners. 

3) Case study 
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Design by applying the learning principle through 
the facilitator using a close case study to compare the 
learners for example, an image offense that can be traced 
to a source is based on the underlying theory. Creative 
learning by the intellect Seymour Papert [3] or message 
offense Counterfeit articles and other offenses. Under the 
Act on Computer-related Offenses Through social media 
online. From the basic theory of Lev Vygotsky [2] 

4) The source of the social network. 
Design by applying the basic theory of principle Lev 

Vygotsky [2]. The source of the online social network and 
learn to work as a team. Used to provide learners with 
access to key resources and collaborate on Team base 
learning Bruce W. Tuckman [1] and learning 
constructionism Seymour Papert [3] the principles of 
surveying such as Google, Bing, Yahoo and Ask 

5) Learning Resources 
Design by adopting access principles learning 

resources for learners to study in response. Learning 
Objectives encourage students to be born. Learning with 
constructionism of Seymour Papert [3] and stimulate 
Team base learning from theory Bruce W. Tuckman [1]  
.The findings of Seymour Papert [3]  such as Website, 
YouTube, Video sharing 

6) Social Communication Tools 
Design by using communication tools to encourage 

learners to learn constructionism is based on the basic 
principles of constructionism learning of Seymour Papert 
[3]   and team base learning through online social 
networks surveyed such as Facebook, Line, Email, and 
Twitter 

7) Expert Advisory Centers  
Design by expert consultant in order for the learners 

to listen to the experience, they can apply it to the mission 
promote work from the theory of Bruce W. Tuckman [1] 

8) Activity Centers learning with constructionism 
Designed to encourage learners to develop 

themselves using the principles of Social Constructivism. 
Based on the theory of Lev Vygotsky [2]. The concept 

comes from "Social interaction plays an important role in 
the development of cognitive" when students are at a 
lower level than the zone of proximal development, so that 
learners are encouraged to learn Scaffolding by Vygotsky 
[2]. Focus on self-improvement through social networks 
to promote team base learning. 

 
 

 
 

Figure 2 Personal development 
1) The problematic development of the FILA guidance 

table consists of: Problem identification problem. Analyze 
Find out the facts. The truth that appears in the 
proposition. Know the facts between the facts. Take issues 
into issues. Ideas: Idea generations. 

2) Evaluate for team base learning development based 
on benchmark. From team base learning to theory Bruce 
W. Tuckman [1]  

3)  Increasing knowledge by training. It is a systematic 
learning process to create or Knowledge, skill, ability and 
attitude this will help students develop more knowledge. 
3. CONCLUSION 

Designing models for a learning activity by using 
constructionism approach through social network 
improving team base learning the principles and theories 
of learning Constructionism theory of Seymour Papert [3] 
Social Network theory of Lev Vygotsky [2] and team base 
learning theory of Bruce W. Tuckman [1] as a basis for 
model design the researcher synthesized eight important 
elements. 1) Problem Situation 2) Team base learning 
objectives 3) Case Studies 4) Social Networking 
Resources 5) Learning Resources 6) Social 
Communication Tools 7) Expert Advisory Centers 8) 
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Activity Centers learning with constructionism. This will 
be used as a model for creating creative learning activities 
through the social network to promote teamwork in the 
next step. 
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Abstract This research has been realized with the 
aim of evaluating FATIH project which is applied in 
Turkey in the frame of digital divide and equal 
opportunity in education. The research has been 
realized with totally 1950 high school students having 
education in Sakarya in Turkey. “Scale of Using and 
Benefiting from tablet computers” has been used as 
data collection instrument in the research which is 
realized in general survey model. The data taken from 
the students attending in four different high schools 
have been classified according to aimed sampling 
method and 1597 of them have been transferred to 
SPSS 17.00 program. Independent Samples t-test, 
Paired Samples t-Test and One-Way ANOVA 
statistical procedures have been made on the data. 
According to the data taken, as tablet computers in the 
content of FATIH project are distributed, when the 
students attending at private schools are compared to 
the ones at governmental schools, the ones having 
tablet PCs and the ones not having, the students with 
high economic levels compared to low economic 
levels, the result of being able to use tablet computers 
and level of benefiting from the opportunities which 
tablet computers present has been higher has been 
reached. Also after the tablet computers are 
distributed to the students, it has been determined that 
in the future there is an increase at the level of 
students’ using skills of these computers and 
benefiting from the opportunities which tablet PCs 
present. These reached results it has been determined 
that FATIH project does not only provide equal 

opportunity in education but also prevents digital 
divide. It is proposed that FATIH project has to be 
reached to every school all around Turkey and 
projects like these have to be enlivened by other 
countries in order to prevent digital divide and provide 
equal opportunity in education.  
 
Keywords: Faith project, Digital divide, Equal 
opportunities in education 
 

INTRODUCTION  
Adopting ourselves to the development in the rapid 
developing world has been an obligation. If a society 
does not show enough sensitivity to the developments 
all around the world, there will be an increasing 
distance between him and developing world all 
through the time. In other words, as developed 
societies develop more, the ones which adapt 
themselves to the development will become 
underdeveloped. Because of this reason, many 
countries are in great effort to adapt themselves to the 
rapid developments all around the world. The matter 
underlying this effort is to own new information as 
soon as possible by reaching it in any way and take 
place in the developed countries by producing new 
information from the information they reached. The 
most important elements to reach this are having ICT 
and education. 

As rapid developments in the world establish 
a change in economical and social lives [23], the most 
rapid method of following these developments is 
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having information and communication technologies 
(ICT) and this obliged us using these in a correct way. 
This situation brought out the need for the individuals 
who know the way of reaching information in   a 
natural and rapid way, who question the information 
they reach, the ones who are able to use technology 
effectively [31]. In other words, in addition to having 
ICT, it is required to have educated individuals who 
are able to use in a correct way. The difference 
between the countries which have ICT and are able to 
use it and the ones which do not have ICT and are not 
able to use it increase more and more [8].This 
situation is being lived not only between the countries  
but also in the borders of a country, between 
settlements [38]even in different districts of a city 
[39].These inequalities being lived in access to ICT 
and usage of it are stated as “Digital Divide”[40] 
Digital Divide is being defined by OECD (2001) as 
“differences in the frame of access to ICT and internet 
usage opportunities between individuals, household, 
enterprises and geographical regions at different 
socio-economical levels”.Hargittai (2003) defines it 
as the difference between the ones reaching digital 
technologies and the ones not reaching digital 
technologies or the ones using digital technologies 
and the ones not using them. As a result, digital divide 
is explained as “inequality”. 

Generally, inequality concept states reaching 
the resources equally and benefiting from them in an 
equal way [32]. Bishop   
(1997) defines opportunity equality as giving 
opportunity to everyone to present their skills, not 
putting barriers to anyone on this subject and not 
providing unfair advantage. Opportunity equality in 
education is having the chance of benefiting from 
educational services equally to develop the skills of 
everyone without any barrier and difference in a 
relevant way states opportunity equality as the 
equality of reaching educational services in 
developing everyone’s secret power and skills without 
making any distinction and reaching all educational 
resources and benefiting from these. Fidan (1987) sees 
opportunity equality in education as establishing 
schools at the same quality for everyone, having equal 

opportunities for the individuals attending at these 
schools, providing equality for the effectiveness of 
these schools and providing opportunities to provide 
equal academic skills and development for the 
children in all social classes.   

On the other hand, at the result of unequal source 
distribution in the frame of education, unequal results 
are taken in teacher education and salaries, in the areas 
such as access of students to information unequally, in 
the context of social class, gender and ethnical sources 
[10].  According to Torun (2009), when the 
individuals who need special education are not taken 
into account, not the qualities of the individuals but 
characteristics of the society take place at the basis of 
inequality. For instance, Ferreira and Gignous (2010) 
see the family structure as the main source of 
opportunity inequality in Turkey related with 
education and success level. Income of the family 
plays an important role here. Though all social factors, 
the societies under the management of skilful, capable 
and intelligent people should give everybody the 
chance of participating in rivalry by providing 
opportunity equality principle [34]. Because of this 
reason, legal basics have been formed with 1739 
numbered National Education Law and Turkish 
Republic Constitution with the aim of providing 
opportunity and condition equality in education to 
every individual in Turkey. According to National 
Education Basic Law;    

Every citizen has the right of having education 
without making any difference.  
Privilege is not given to any individual, family or 
society in education.  

Opportunity and chance is provided for all individuals 
in society in education.  

Required aids such as free boarding, 
scholarship, credits are made according to the 
financial conditions of the government with the aim of 
giving education till the highest levels of education to 
the successful students who do not have financial 
sources. Protective, strengthening, developing and 
growing cautions are taken both in school and out of 
school by taking care of contemporary and scientific 
education, methods and opportunities with the aim of 
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gaining a healthy, balanced and strong individuality 
for the students who need special education and 
educating them to be beneficiary for the society.  
It is tried to provide benefiting from education at equal 
level without taking care of geographical location and 
residence, socio-economical level, gender, having a 
defect and ethnical sources about education in Turkey. 
As Yaylacı (2009) stated, there should not be an 
inequality about benefiting education because of the 
reasons given above according to the laws. Because of 
this reason “Movement of Enhancing Opportunities 
and Improving Technology (FATİH) Project has been 
started in 2012 by Ministry of National Education 
with the aim of especially “ providing access to 
information in an equal way” [10] and preventing 
“unequal source distribution”, “conditions of the 
schools” “teacher education” and “social class”.  

 
FATIH (Movement of Enhancing Opportunities 
and Improving Technology) Project in Turkey 

 
FATİH Project has been started in 17 cities and 52 
pilot schools in 2011-2012 semester with the aim of 
realizing IT supported education by providing 
Information Technologies for the classrooms in k12 
schools by Ministry of National Education in Turkey. 
FATIH Project is a project developed for providing 
opportunity equality in education and usage of 
information technologies instruments more actively in 
learning-teaching process to address more sensual 
organs with the aim of improving technology at 
schools. FATİH Project is formed of five main 
components (Mone, 2011): 

Provision of sub-structure of software and 
hardware,Provision and management of 
educational e-contents, 
Usage of information technologies actively in 
curriculum, 
In-service education of teachers, 
Conscious, confidential, manageable and 
measurable information technologies usage. 

In the frame of these components, it is aimed to 
provide internet network sub-structure and LCD panel 
interactive boards of 570.000 classrooms at K12 

schools in Turkey, giving tablet computers to every 
student and teacher, giving in-service education to 
teachers and formation of e-content curriculum.     
It is observed that laptops and tablet computers are 
distributed in the content of several projects in some 
countries. The firs of this type of projects firstly 
started in 2002 in Maine State of United States of 
America. After Maine state, laptops have been given 
to students in North Carolina, New Hampshire, 
Kentucky and Louisiana states in years of 2000 
(Pamuk at al., 2013). In addition to USA, countries 
such as Portugal, Thailand, South Korea, Scotland, 
Singapore and France also started projects which 
include distribution of laptops and tablet computers. 
As required staff to provide working of sub-structure 
and in an efficient way have not been in some of these 
projects, it has been seen that they are not used 
effectively. It is seen that financial policies of the 
government change [36] to provide opportunity 
equality in education and prevent digital gap in 
Turkey. When distribution of the investments made in 
Information and Communication Technologies in 
public are examined, it is seen that education sector 
takes the first place. Especially an important share has 
been separated for FATİH Project since 2012 till the 
end of 2015 year. The investments made for FATİH 
Project for four years takes the first place. [30]. 
FATİH Project has been prepared to remove quality 
difference in education all around the country, to 
develop technology and to provide opportunity 
equality between all participants [11], Tablet PCs 
which are the newest version of educational 
technologies have been given to students in the 
content of FATİH Project in order to service this aim. 
When compared with other kinds of computers, tablet 
PC is an innovation [18]. As Tablet PC gives 
opportunity to enter data by hand and has digital ink 
technology, is requested to be integrated learning and 
teaching activities [7]. As it is easy portable [32], [3] 
and preferred for fast internet access in daily life, 
electronic mail control, writing document in 
electronic environment, it is important to use it in 
educational environments for the same reasons. So, it 
creates elasticity in the frame of time and location in 
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education [3]. While Tablet PCs in educational 
environments provide easiness to students for taking 
notes easily on them, drawing graphics and preparing 
their homework [20], it is also an instrument easing all 
academic applications such as preparing course, 
homework, research, making survey and making 
design by the help of its multimedia content [6]. Also, 
Tablet PCs are instruments which form document by 
using computer pen [2], carrying abstract concepts to 
the screen and transforming them concrete symbols 
[18], increasing interest and motivation of students 
[13], being in communication of students with the 
teachers out of school [34] in addition to all other 
computer technologies. In several researches, it has 
been presented that tablet computers increase 
individualistic interest, academic success and learning 
speed [17], effects helping between the students in a 
positive manner [6]. It can be told that there is not 
enough study on digital divide at k12 schools in 
Turkey [36] emphasized in their researches, in which 
they pointed out the role of information technology 
teachers in this process and function of education, that 
firstly the students should be information technology 
literate to be able to use tablets effectively in 
education in FATİH project in preventing numerical 
gap. Yilmaz and Ersoy (2012) examined digital divide 
between fifth grade students in the frame of several 
variables in Diyarbakır city. In their researches, they 
have determined that there are differences even 
between the centre districts in the city in the context 
of access to ICT and usage situation. Gunduz (2010) 
in his research has determined that few of the families 
with low income have computers at their homes, the 
ones with socio-economic level mostly have 
computers at home Gunduz & Hamedoglu (2003) also 
reached same results in their studies they realized on 
high school students. Asici and Usluel (2013) has 
examined numerical gap according to demographical 
characteristics of university students and determined 
that female students used ICT on academic subjects 
more than the male students. Pamuk at al. (2013) 
evaluated FATİH Project by teacher and student point 
of views and they reached the result that limitation in 
the usage of tablet and internet and not giving enough 

technical support create some problems. The studies 
which are stated above and present the inequalities in 
ICT deal with the subject in the frame of digital divide, 
it can be stated that they did not examine opportunity 
inequality in education in detail as Enslin (2006) 
stated digital divide as “access of students to 
information in an equal way”. Also, although there are 
many studies on opportunity inequality in education 
in Turkey, it is observed that these researches do not 
take “access of students to information in an equal 
way” subject in the content of ICT. It is seen that these 
researches examine opportunity inequality in 
education in the frame of school buildings, conditions 
of the school, distribution of the sources, teacher 
quality, social class, gender ethnical origin, special 
education, socioeconomic level of the family, 
geographical region and ethnical origin. [29]. Three 
indicators as (1) access, (2) usage and (3) ICT literacy 
of ICT about digital divide are asserted [36].(1) access 
states the individuals’ reaching software, hardware, 
internet and technology support [17]; (2) usage states 
individuals’ having ICT knowledge and skills [31], (3) 
ICT literacy states the individuals’ skills of knowing 
which sources they will apply while searching for 
knowledge, selecting it, processing it and reaching 
knowledge [39] these three components have a large 
perspective. In this research, three indicators which 
are accepted by the authorities have been taken as 
“access=level of owning”, “Usage=usage level”, “ICT 
literacy= level of benefiting from the opportunities 
ICT presents”[28]. However, in this research “usage 
level” and “level of benefiting from the opportunities 
ICT presents” have been taken in the content of the 
research. THE AIM OF THE STUDY 
This research has been realized with the aim of 
evaluating FATİH Project which started in 2012 in 
the frame of Digital Divide and opportunity equality 
in education.  The hypothesis below will be tested to 
reach this aim: 

According to the school type, the students 
attending at private schools at (a) the level of using 
tablet (b) the level of benefiting from the opportunities 
tablet presents has been higher than the students 
attending at state schools. 
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The students having tablet computers at (a) the 
level of using tablet (b) the level of benefiting from 
the opportunities tablet presents has been higher 
than the students who do not have tablet computers. 

The students having higher monthly income at (a) 
the level of using tablet (b) the level of benefiting from 
the opportunities tablet presents has been higher than 
the students having low monthly income. 

After tablet computers have been distributed to 
the students there is an increase at (a) the level of using 
tablet (b) the level of benefiting from the opportunities 
tablet presents. 

 
Importance of the research. 

The individuals who have information and 
communication technologies can reach knowledge 
more rapidly. However, to have information and 
communication technologies requires a definite 
income economically. In other words, the ones who 
do not have ICT because of economical inadequacies 
and not benefiting from the opportunities these 
technologies present is a matter of subject. FATİH 
Project provides reaching knowledge in a very short 
time by giving opportunity of having ICT to all 
students in Turkey without making any distinction. 
Because of this reason, it is thought that FATİH 
project creates equality between the children of 
families with low income and children of families 
with high income to reach knowledge. Also, this 
equality is also provided for the children living in 
different geographical regions or different locations 
(city-district-village) Because of this reason, this 
research is seen very important as it emphasizes 
FATİH project as an important project in providing 
opportunity equality in education and preventing 
digital divide.  

Limitation 
      This research is limited with 9th, 10th and 11th 

grade  
students attending at high schools in Sakarya in 
Turkey.  
 
 

METHODOLOGY 
Model, Population and Sample of Study 

This research has been realized with general survey 
model from quantitative research types the population 
of the research is formed of students attending at high 
schools in Sakarya in Turkey. In the period when the 
research had been realized, total student number at 
high schools in Sakarya was approximately 50.000. 
The sample has been determined according to aimed 
sampling method. According to this sampling method, 
students attending at one private school, three state 
schools totally four schools have been included in the 
research. As 12th grade students had been preparing 
for the university exams, they were not included in the 
sample. When 12th grade students were not included, 
total student number taking place in the sample was 
1950.  
 

Data Collection Tools 
“Scale of Using and Benefiting from Tablet 
Computers” which has been developed by Karabacak 
(2016) has been used. Scale is formed of 24 questions 
which have been prepared according to Quinary (five) 
Likert Reliability of the scale according to 
“Cronbach’s Alfa” is “0,975. At the result of validity 
study, sample measurement sufficiency value is 
“KMO=0,964>0,70”, Barlett’s Test value showing 
meaningful difference between sample number and 
item number in the scale is “p=0,00<0,05”. Also load 
value of every item in the scale is in “0,642-0,855” 
gap. The scale can measure   %72,159 of the feature 
which is requested to be measured. According to these 
values, it can be told that the reliability and validity of 
the scale has been high. The scale is formed of two 
factor. The first factor has been named as “Level of 
Using Tablet”, the second is named as “Level of 
Benefiting from the Opportunities the tablet presents”. 
Scoring of the scale according to Quinary (five) Likert 
is as “never=1” points “Rarely=2” points, 
“Partially=3” points, “Almost=4”points, 
“completely=5”. After the statistical procedures have 
been realized, interpretation is made for “never” at 
1,00-1,79” points gap, for “rarely” “1,80-2,59”, “for 
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“partially” “2,60-3,39”,for “almost” “3,40-4,19” 
and for “completely” 4,20-5,00”.  

DATA COLLECTION 
At the first phase, the data has been collected at the 
schools where tablet computers have been given to 
the students by the government in the first week 
when the tablets have been given, at the schools 
where tablet computers have not been given it has 
been collected by the researchers one week ago. At 
the first phase, 1950 scale forms same as the number 
of the students taking place in the sample have been 
used. At the second phase, the scale has been applied 
to totally 180 students attending in six classes at 
Anatolian Teacher High School six months later.  

o Data Analysis 
Although 1950 scales have been given, collected 
1900 scales have been examined in detail. As a 
result, the data taken from 1597 scales have been 
entered to SBSS 17.00 at computer environment. 
After the data taken from Anatolian Teacher High 
School have been entered with all sample group, 
they have been transferred to a new SPSS page with 
the aim of making pre-test and final test. The data 
taken after the scale has been applied second time in 
this page, they have been recorded as the 
continuation of the same group.  After the data 
entrance has been completed, frequency 
distributions to determine the demographical 
characteristics of the sample have been determined. 
Independent simple t-test to compare the average of 
free two groups, One-Way ANOVA to compare 
averages of three groups, paired-Samples t-test 
statistical procedures for the group which the scale 
has been applied two times have been realized. After 
meaningful differences have been determined in One-
Way ANOVA, multiple comparison TUKEY Test to 
find the source of the difference has been realized. 

Findings. 
Table 1: Demographic characteristics of the Sample  
1Science High School, 2Anatolian High School, 
3Anatolian Teacher High School, 4Vocational High 
School, 
As seen in Table 1,%53,6 of the students taking place 
in the sample are female, %46,4 are male., %2,8 of the 

students attend preparation grade, %43,4 of them 9th 
grade, %31,1 of them 10th grade,%22,7 of them 11th 
grade. %77,8 of the students attend state schools, 
%21,2 of them attend private schools. The rate of the 
schools attending Science High School is %9,5, 
2Anatolian High School is %63,7, Anatolian Teacher 
High School is %23,4 and Vocational High School is 
%3,4’dür.Whereas %63,2 of the students have tablet 
computers, %36,6 of them do not have although they 
are given by the government or they have been at 
private schools or they have not been in the content of 
FATİH project. %30,7 of the students have been 
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given tablet computers by the government in the 
content of FATİH Project.  
o Level of Using Tablet and Level of Benefiting 

from the Opportunities the Tablet Presents according 
to the school types the students attend  

Table 2: Independent T-Test results 
 

Variables N X  sd. t p 
The level of 
being able to use 
tablet 

State 
School 

648 3,251 1,282 4,353 ,000* 

Private 
School 

232 3,697 1,292 

The level of 
benefiting from 
the tablet 

State 
School 

645 2,811 1,143 3,419 ,001* 

Private 
School 

232 3,112 1,172 

General of  The 
Scale 

State 
School 

708 2,999 1,141 4,782 ,000* 

Private 
School 

243 34,052 1,146 

The level of 
being able to use 

tablet 

I have a 
Tablet 

651 3,682 1,110 12,693 000* 

I haven’t 
a Tablet 

243 2,536 1,419 

The level of 
benefiting from 

the tablet 

I have a 
Tablet 

647 3,119 1,038 10,140 000* 

I haven’t 
a Tablet 

245 2,283 1,246 

General of  The 
Scale 

I have a 
Tablet 

703 3,347 1,006 11,530 000* 

I haven’t 
a Tablet 

261 2,439 1,283 

*P<.05 
o Level of Using Tablet According to the School 

Type.  
T-test results realized related to the level of using 
tablet according the school types the students attend 
have been given in Table 2. According to the analysis 
results, “t=4,353 and p=0, 00” values have been taken. 
These values indicate that there is a meaningful 
difference between the students attending at state 
schools and private at the level of using tablet 
computers. When the averages of the groups are 
examined from the same table, the average of students 
attending at state schools has been “3,251”, the 
average of students attending at private schools has 
been “3,697”. According to these averages, it can be 
said that the level of the students at using tablet 
computers attending at private schools is higher than 
the level the students at using tablet computers 

attending at state schools. This finding is a finding 
which verifies “a” item of the first hypothesis. 
o Level of Benefiting from the Opportunities 

Tablets Present According to the School Types.  
When t-test results related to level of benefiting from 
the opportunities tablets present according to the 
school types from Table 2, it has been determined that 
there is a meaningful difference between the students 
attending at state schools and private schools (t=3,419 
and p=0,001). When the averages of the groups are 
examined from the same table, the average of students 
attending at state schools has been “2,811” the average 
of students attending at private schools has been 
“3,112”. According to these findings, it can be said 
that the students attending at state schools benefit 
from the opportunities tablets present less than the 
private school students. This finding is a finding 
which verifies “b” item of the first hypothesis. At the 
results of t-test which is realized related to the scale in 
general, it is seen that the students attending at private 
schools ( X =3,405) have more averages than the 
students attending at state schools ( X =2,999) 
(t=4,782, p=0,00) 

 
F. Level of Using Tablet and Level of Benefiting from 
the Opportunities the Tablet Presents according to the 
situation of having tablet computers. 
     a. Level of Using Tablet according to the situation 
of having tablet computers. It has been determined 
that there is a meaningful difference according to t-test 
results realized between levels of using tablet related 
to the students’ having or not having tablet computers 
in Table 2 (t=12,693, p=0,00). When the averages are 
examined, the average of the students having tablet 
computers is “3,682” the average of the ones not 
having is “2,536”dır. According to these findings, 
level of using tablet computers is mostly high for the 
students having tablet computers than the ones not 
having tablet computers this finding is a finding which 
verifies “a” item of the second hypothesis. 
     b. Level of benefiting from the opportunities the 
Tablet Presents according to the situation of having 
tablet computers 
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It has been determined that there is a meaningful 
difference according to t-test results realized between 
the students having/not having tablet computers at the 
level of benefiting from the opportunities the tablet 
presents in Table 2 (t=10,140, p=0,00). According to 
these findings the students having tablet computers (
X =3,119) have higher level of benefiting from the 

opportunities the tablet presents than the students not 
having tablet computers ( X =2,283). This finding is a 
finding which verifies “b” item of the second 
hypothesis. At the results of t-test which is realized 
related to the scale in general, it is seen that the 
students having tablet computers ( X =3,347) have 
higher averages than the students not having tablet 
computers ( X =2,439) (t=11,530, p=0,00) 
 
3. Level of Using Tablet and Level of Benefiting 
from the  
Opportunities the Tablet Presents according to the 
income level of the family 
 
Table 3: One-Way ANOVA Results according to the 
income level of the family 

Variables Square 
total S.D. Square 

average F p 

Level of Using 
Tablet 
Computers 

Between the 
groups 

23,431 3 7,810 
4,611 0,003 In-group 1404,233 829 1,694 

Total 1427,664 832  
Level of 
Benefiting from 
the Opportunities 
the Tablet  
Presents 

Between the 
groups 

15,485 3 5,162 
3,884 0,009 In-group 1188,15 894 1,329 

Total 1203,63 897  
P<0.05 
     a. Level of using tablet according to the income of 
the family 
According to the level of family income in Table 3, 
according to One Way ANOVA results related to the 
level of students’ using tablet computers, it has been 
determined as  “F=4,611 and p=0,003”. According to 
these data, there is a meaningful difference between 
the levels of family income related to the level of 
students’ using tablet computers. 
Table 4: TUKEY Test Results according to the levels 
of family income related to the level of students’ using 
tablet computers. Income is higher than the students 

with low family income. Even more, as the income of 
the family increases, there is a regular increase at the 
skills of using tablets.  This finding is a finding which 
verifies “a” item of the third hypothesis of the 
research. According to TUKEY test results which is 
realized with the aim of determining between which 
groups there is a meaningful difference according to 
the level of family income in Table 4, it has been 
determined that there is a meaningful difference 
between the children of the families with income less 
than 800USD and more than 1500 USD. According to 
these findings taken, the level of using tablets with 
high family According to Table 4, meaningful 
difference has been found between the income of the 
family and level of benefiting from the opportunities 
the tablet presents (F=3,884 ve p=0,009).  When 
multiple comparison TUKEY test results have been 

examined from Table 5, it is seen that there is a 

Family 
 income 
 
(Salary) 

(I) 
Preference 

order 
N X  Ss 

(J) 
Preference 

order 

Average 
difference 

(I-J) 

Standar
d Error p 

Less 300 
USD 42 2,962 1,384 

Betwee
n 301-

800 
USD 

 

-,28837 ,21040 ,518 

Betwee
n 800-
1500 
USD 

-,53997 ,21847 ,065 

More 
than 
1501 
USD 

-,62821* ,23057 ,033
* 

301-800 
USD 430 3,25 1,293 

Less 
300 

USD 
,28837 ,21040 ,518 

Betwee
n 800-
1500 
USD 

-,25160 ,10647 ,085 

More 
than 
1501 
USD 

-,33983* ,12951 
,044 

 
 

Between 
800-1500 

USD 
229 3,501 1,349 

Less 
300 

,53997 ,21847 ,065 
301-800 

USD ,25160 ,10647 ,085 

More 
than 
1501 
USD 

-,08823 ,14223 ,926 

More 
than 1501 

USD 
132 3,58 1,217 

Less 
300 

USD 
,62821* ,23057 ,033

* 
301-800 

USD ,33983* ,12951 ,044 

Betwee
n 800-
1500 
USD 

,08823 ,14223 ,926 
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meaningful difference between the children of the 
families with income less than 800USD and more than 
1500 USD. When the table is examined, children of 
the families with income more than 1500 USD benefit 
from the opportunities the tablet computers present 
more than the children of the families with income less 
than 800USD. This finding is a finding which verifies 
“b” item of the third hypothesis of the research. 
 4. Findings related to the hypothesis of “There 
was an increase in six months later at (a) the level 
of using tablet  
P<0.05 
(b) Benefiting from the tablet after the tablets 
have been given to the students by the 
government.”  
Paired Sample t-test results which is realized for the 
data related to 160 students after the tablet computers 
have just been given and six months later are given 
in Table 6.  
 
Table b: Paired Samples t-test Statistics. 
a. Increase at the level of using tablet  
When Table 6 is examined, it is seen that there is a 
meaningful difference between the levels of using 
tablet computers when they were first given to the 
students and using level after six months (t=5,796 and 
p=0,000). According to the same table, whereas the 
averages of the students in the period when they were 
distributed in the content of FATİH project were 
3,386”, their averages after six months were “3,817”.   
According to this finding, it can be said that when the 
students have tablet computers, there is an increase at 
the level of their usage ability. This finding is a finding 
which verifies “a” item of the fourth hypothesis of the 
research. 
b. Increase at the level of Benefiting from the 
Opportunities the Tablet Presents  
According to the statistical results related to the level 
of benefiting from the opportunities tablet presents in 
Table 6, it has been determined that there is a 
meaningful difference between the averages when the 
tablets were given and after the tablets were given to 
the students (p=4,395 and p=0,000).  The averages of 

these students related to the level of benefiting from 
the opportunities tablet presents were “2,760” when 
they were first given, but after six months it became 
“3,115”. These findings show that after the students 
had the tablets in the content of FATİH project there 
is an increase at   the level of benefiting from the 
opportunities tablet presents. This finding is a finding 
which verifies “b” item of the fourth hypothesis of the 
research. The same findings were reached in the 
generality of the scale. In other words, it is seen that 
averages increased in an important manner before and 
after.  
 

Results and Discussion 
The results below have been reached according to the 
findings at the result of statistical procedures taken 
from 1597 students in the research which has been 
realized with the students attending at high schools in 
Sakarya in Turkey with the aim of evaluating FATİH 
project in the frame of digital divide and opportunity 

equality in education: As tablet computers have been 
given in the content of FATİH Project, the level of the 
students of using tablet computers and the level of 
benefiting from the opportunities tablet computers 
presents attending at private schools were higher than 
state schools. The reason of this is that the family of 
the students attending at private schools have higher 
economic levels (Uygun, 2003) and so they can have 
tablets. The student’s attending at a state or private 
school is seen as an important factor for having a 
computer at home [4] and the students attending at 
private schools have computers, laptops or tablets but 
[22], [23], the students attending at state schools do 

Variables N X  ss. V% t Sd p 
The level 
of being 
able to 
use tablet 

Before 142 3,386 1,065 31,453 5,796 141 ,000 
After 142 3,817 ,926 24,257 

The level 
of 
benefiting 
from the 
tablet 

Before 128 2,760 ,951 34,456 4,395 127 ,000 
After 128 3,115 1,005 32,263 

General 
of The 
Scale 

Before 160 3,020 ,962 31,854 5,682 159 ,000 
After 16

0 
3,41

9 
,886 25,91

4 



 

 

93 The 3rd Internation Symposium on Innovative Education and Technology (ISIET) 2018 

not have these. Ayik’s (2008) research also supports 
this situation. According to Ayik’s research, whereas 
%58,4 of the students attending at state schools do not 
have computers, only 12, and 5 of the students 
attending at private schools do not have computers. 
On the other hand, when an evaluation is made in the 
frame of student cost, in 1980s whereas individualistic 
cost at state schools in United States of America had 
been higher [36], nowadays it is seen that cost for 
every student as state schools has been lower than the 
students attending at private schools. Also the studies 
related to the comparison of educational quality 
between state schools and private schools indicate 
results of superiority of private schools. [9]. This 
situation can be in relation with the high increase in 
the cost of private schools and the investments made 
for Information and Communication Technologies 
being more than state schools. The private schools’ 
increasing the costs with the aim of giving better 
service to the students, the students attending at 
private school having more ICT than the students 
attending at private schools and benefiting from these 
opportunities more create opportunity inequality in 
education. Whereas students attending at private 
school can access information more rapidly, the 
students at state schools cannot even access 
information in addition to accessing information 
rapidly. It is obvious that this situation creates a great 
inequality in education. As tablets in FATİH project 
have been to the schools at state schools, every tablet 
given to the students who do not have computers will 
decrease the inequality between state schools and 
private schools. As a result, it can be told that FATİH 
project is a project providing opportunity equality in 
the means of accessing information equally by moving 
digital divide between state schools and private 
schools.  Another result taken in the research is that 
the level of using tablet computers and the level of 
benefiting from the opportunities they present for the 
students having tablet computers is higher than the 
ones not having them. This is a natural result. 
Because, if a person has an instrument, he can use it. 
If a driver has an automobile, he can drive it and he 
can go wherever he wants by driving it by himself. In 

this context, if a student has a tablet PC he can use it 
and benefit from its opportunities. With this point of 
view, FATİH Project should be seen as a project 
giving this opportunity to every student, using ICT 
and benefiting from the opportunities it presents. In 
addition to providing opportunity equality in 
education, when it is taken as digital divide, it can be 
told that FATIH Project has the attribute of preventing 
digital divide as it gives the opportunity of having this 
technology who do not have ICT. Third result reached 
in the research is that the children of the families with 
high income have higher and more rapid level of using 
tablet computers and benefiting from the opportunities 
they present from the children of the families with low 
income. It is a reality that the students with high socio-
economical level have more computers and they 
benefit from these computers. [4]. This situation is not 
only at family base, but also at rich countries and rich 
regions [4]. In other words, the students living in the 
countries with gross national product and having 
education in these countries can have these 
technologies but children in the countries and regions 
with low gross national product cannot have. 
However, FATIH Project provides for every student 
have a tablet PC without taking their income level into 
account. At the same time, the distributions are made 
without making any difference between the regions of 
Turkey in the content of this project. In this context, it 
can be told that FATIH Project has the attribute of 
preventing digital divide in addition to preventing 
opportunity inequality in education which is sourced 
from the economic situation of the families. Lastly in 
the research, it is examined whether there is an 
increase or not at the levels of students before and 
after having tablet PCs at the level of using tablet 
computers and benefiting from the opportunities they 
present The reached result is that there is an increase 
at the levels of students before and after having tablet 
PCs at the level of using tablet computers and 
benefiting from the opportunities they present. This 
result indicates that the students having tablet 
computers can use technology during time and can 
access information rapidly. As the students have ICT, 
they can access information easily and rapidly 
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wherever they live. Opportunity equality is provided 
for these students who can access information rapidly. 
This situation at the same time should be accepted as 
the indicator that FATIH Project is a project which 
prevents digital divide. As a result, whatever income 
of the family has been, in which school the student 
attends, whether the student has a PC or not, it should 
be accepted as a project which prevents living 
inequality in education because of several reasons and 
prevents digital divide by providing them have a tablet 
PC.       

Recommedations 
The investment made on education is a turnaround 
investment. This return can sometimes take long 
years. But, when products are started to be taken from 
this investment in a country, big improvements 
realize. The results of this are seen in developed 
countries. Because of this reason, as FATIH project 
has been a project providing opportunity equality in 
education and preventing digital divide, it should be 
thought that reaching of it to the endmost village of 
Turkey is a required investment. The government 
should mobilize all its conditions for this project. As 
the opportunities of the government will not be 
enough in a country with such a large geography and 
young population, a mobilization can be started as in 
the example of Finland. Holdings with economic 
power, civil society organizations and other all 
institutions can support this project. In other words, 
the meanings which opportunity equality in education 
and digital divide concepts carry and as a result long 
term achievements of Turkey in the content of FATIH 
should be given well. By this way, usage of tablets out 
of their aims can be prevented and their service for 
their aim can be provided.  
 
Many countries have enlivened projects like FATIH 
project. But when these countries are examined, it is 
observed that the countries accepted as developed 
countries have been the ones who first develop and 
apply such projects. If the countries which did not 
develop and underdeveloped ones do not apply 
projects like FATIH Project, the gap between them 
and developed countries will increase. In order to give 

opportunity for this gap, these countries should start 
projects not only in one region of the country but they 
should apply projects all through the country. 
Especially in the countries in which young population 
is less than or equal to middle age population, the 
population who completed educational life and started 
working , projects for adults like FATIH Project can 
be applied. Because, till the young population in 
developed and underdeveloped countries grow, the 
developed countries will develop more and the 
difference between them will increase more. If the 
adults are given the chance of accessing knowledge 
more rapidly, instead of increasing the difference, 
making it stay at the same level or less difference can 
be provided.  When young population grows, this gap 
can be closed. Whether tablet PCs are effective or not 
in increasing success in the courses has not been 
examined. Several researches have been realized in 
some cities of Turkey on this subject about FATİH 
project. However, large contented researches are not 
made at regional and national base. Because of this, 
researchers can realize researches related to the 
importance of effectiveness of FATIH Project in the 
frame of opportunity equality in education and digital 
divide by realizing studies with larger samples. 
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Abstract Career development only grounded on 
community participation cannot completely achieve 
the purpose of development process; instead, local 
wisdom application plays a huge role in enhancing 
career development. Therefore, it becomes another 
aspect of development process to improve career in 
the community based on applying local wisdom. It is 
regarded as “alternative development” that can be 
collaboratively created by the community. Moreover, 
community members can gain advantages from the 
people who know and understand their community 
well. That is to say, it applies the knowledge of people 
in the community to create understanding and 
mutually tackle the existing problems in community 
under suggestions provided by the community leader 
and potential local wisdoms without only depending 
on the support from government agencies. Such 
people’s belief contributes to searching for the 
effective and direct way to build on sustainability in 
community. The purposes of this research are to 1) 
study career condition and the participation in career 
development of community members in Bung-Bon 
sub-district and 2) study local wisdom application to 
be the fundamental of participatory career 
development in community, the case study of Bung-
Bon sub-district, Nong Suea district, Pathum Thani 
province. The respondents consisted of 9 community 
leaders, 9 local philosophers, 20 community 
members, and 6 government officials. 2 sets of 
structured interviews were employed for data 
collection while the content analysis was used for data 
analysis. The findings of local wisdom application for 
participatory career development indicated that the 
community used the local wisdom, regarded as 
applied local wisdom, for career development to 
completely improve the career in community thus 
leading to sustainability in career development. 
Moreover, this affected defining the contexts of 

participatory career development based on local 
wisdom application to enhance the career knowledge 
in community into 6 aspects which were: 1) 
agricultural system management, 2) production cost 
reduction, 3) culture, 4) group/network, 5) community 
economics and 6)local resource application.    
 
Keywords: Participatory career development, Local 
wisdom 
 
Rationale 
Participatory community development refers to the 
process that systematically causes the change in 
activities people in community do for their living. It 
sheds the light on sustainability in self-reliance within 
the boundary of communities that have good 
relationship, communication, learning exchange, 
assisting and depending on each other as well as 
collaboration. This characteristic will happen to be the 
network under the same norms and culture with 
mutual objective, aim and good sense. Utilizing the 
knowledge of local wisdoms can handle the problems 
occurring in the community and social with the 
concept that community overcomes the problems of 
community with their own wisdom. This idea 
absolutely reinforces long-term development, well-
being as well as healthy and happy long life of people 
in the community. Local wisdom is, therefore, 
considered to be the important resource in community 
development. This is, it is the body of knowledge 
accumulated by the ancestors for a long period of 
time; however, it may slightly change when facing the 
shifting circumstances. It is essential to note that 
community development depends on the systematic 
approach with the educational procedure focusing on 
knowledge development and the process of consistent 
body of knowledge creation in order to enhance the 
long-term strengths in community. Likewise, various 
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communities can create bodies of knowledge 
integration within the existing environment and 
resources in the community for survival and bodies of 
knowledge preservation to be handed down over the 
next generation [3]. In this regard, wisdom means the 
knowledge, capability, belief, and behavioral ability 
human used for problem-solving. Furthermore, it 
refers to the learning process of people in community 
based on their experiences and beliefs thus resulting 
in the knowledge collected from the ancestors and 
passed down from generation to generation. 
Nevertheless, local wisdom can be adjusted, applied 
and changed all the time in order to be the knowledge 
in harmony with the contexts of cultural social and 
environment of the community. In other words, 
wisdom is the knowledge consisting of virtue 
adhering to traditional way of life; wisdom is also the 
knowledge created by the local people from their 
learning through long experiences including trial and 
error for long period of time. Created wisdom finally 
crystalizes to be the set of knowledge grounded on 
understanding in environment blending with relief and 
traditional customs. In addition, local wisdom causes 
from the knowledge regarding area and landscape that 
can be specified how they are; it can be separated into 
category, qualification and telling the community 
behaviors.  
Career development in the community by applying 
local wisdom is regarded as “alternative 
development” that can be collaboratively built by the 
community. It provides advantages for the community 
members when using the local wisdom from people 
who know and truly understand their own community. 
It gains even more benefits when using the knowledge 
of people in the community to build understanding 
and co-operatively overcome the difficulties in the 
community under recommendations offered from 
community leader and potential local wisdoms rather 
than only receiving support from the government 
agencies. For this reason, it contributes to searching 
for the direct and effective way created from the 
requirements of community in order to solve their 
problems with local wisdom application and build on 
along-term sustainability in community. Likewise, it 

is consistent with the philosophy of community 
development; that is, community development has to 
motivate people in community applying self-reliance 
or self –help to their lives so that they can think, make 
decision and solve the problems as well as response to 
their private and public requirements [1],[2].[3]. [4]. 
Bung Bon sub-district, Nong Suea district, Pathum 
Thani province, Thailand is selected to be the case of 
this study because it is the area that uses the alternative 
development for problem-solving in traditional career 
development of community. In particular, they can 
ensure the preservation of agricultural career despite 
facing the changing current of country development 
which mainly put strong emphasis on producing 
labors to support industrial sector. Instead, Bung Bon 
community applies the way of local wisdoms, acting 
as consultants, to agricultural career development in 
the area. The community leaders also have the major 
role in urging their members to assemble, mutually 
employ the group power for career problem-solving to 
reach the ultimate goal of long-term sustainability. 
Research objectives  
1)To study career condition and participation in career 
development of community members in Bung Bon 
sub-district. 
2)To study local wisdom application to be the 
fundamental of participatory career development in 
community, the case study of Bung Bon sub-district, 
Nong Suea district, Pathum Thani province.  
Research methodology 
Descriptive research was used for this study by 
collecting both qualitative and quantitative data from 
the respondents in communities. 
Respondents: the selection of target group was mainly 
based on the objective of this research. It was the 
unstructured selection of respondents without strict 
procedure and uncomplicated process (Chai Photisita, 
2004:125). The respondents in phase1 were divided 
into 3 groups as following: 
Group1: 9 community leaders from 9 villages in Bung 
Bon community 
Group2: 9 local philosophers and 20 community 
members  
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Group3: 6 government officials who performed their 
duties in the areas of Bung Bon sub-district, Nong 
Suea district, Phatum Thani province.   
Research tools used for data collection: they consisted 
of structured interview regarding career condition and 
the extent of participation in career development of 
community, Bung Bon sub-district and structured 
interviews of local philosophers, local wisdom 
transmission and local wisdom utilization to be the 
fundamental of career development in communities, 
Bung Bon sub-district.  
Data analysis: career condition, participation in career 
development of community and local wisdom, local 
wisdom transmission and local wisdom application to 
be the fundamental of career development in 
communities, Bung Bon sub-district, Nong Suea 
district, Phatum Thani province were analyzed by 
using content analysis.  
 
Research findings 
Section 1: The study results of career condition and 
participation in career development of community 
members in Bung Bon sub-district, Nong Suea 
district, Phatum Thani province. 
The results of interview of respondents that comprised 
community leaders and community members were 
shown below: 
1. Traditional career: according to the interview, 90 
percent of respondents (both group 1 and 2) gave the 
consistent information that before 1968, rice farming 
was their traditional career.  
2. Condition of land ownership: 90 percent of the 
respondents identified the same information relevant 
to the condition of land ownership of people in 
communities, Bung Bon sub-district. That was, most 
of their lands were in areas of Agricultural Land 
Reform Office and each family would have occupied 
areas around 25 rai which could not be sold as the 
normal land. However, they could only give the land 
to their lineages as their legacy.    
3.Knowledge in career: a majority of respondents, 90 
percent of them, also provided the consistent data. 
They employed the traditional knowledge transmitted 
from members within their families. There were some 

local wisdom utilization; knowledge that families 
obtained were broadcasting rice cultivation and 
vegetable planting. The knowledge of community was 
the knowledge inherited from the ancestors, who 
accumulated the local wisdom through their 
experiences and expected their lineages in this 
generation to continue it as a career for living. 
Changing the body of knowledge referred to the 
change of modern agricultural process, hybrid species 
and the different ways of cultivation. Furthermore, the 
knowledge regarding career of community members 
in Bung Bon sub-district derived from the government 
sector through various training projects provided by 
the government officials; nevertheless, the so-called 
career knowledge transmission projects only attracted 
the interests from some group members.    
4.Major and minor careers: 90 percent of respondents 
indicated that community members in Bung Bon sub-
district had rice cultivation as the major career while 
the minor career appeared to be garden vegetable 
planting, such as cowpea, lemongrass, canton, basil, 
sweet basil, bitter melon and galangal. Garden 
vegetable planters spread over the areas.  
5.Productivity and incomes: 90 percent of respondents 
specified that rice farmers of communities in Bung 
Bon sub-district normally obtained the productivity 
from rice production 750-850 buckets /rai in average.   
6.Constraints in career: most of the respondents, about 
90 percent, indicated that the major constraints in 
career for community members in Bung Bon sub-
district were summarized into following points: 
participation in career of community members, 
characteristic and capability of community leaders 
and participation of people who have local wisdom.  
The respondents shared their harmonious opinions 
that participation in career of community members 
slightly occurred. The whole respondent interviews 
concerning the characteristics and capabilities of the 
community leaders indicated that the community 
leaders were enthusiastic about their roles, but they 
were not strong enough to lead the community alone 
as well as lacked the knowledge and expertise in 
convincing the community members to see their own 
potentials. It was suggested that community leaders 
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should absorb more knowledge in terms of group 
process in community participation.    
7. Obtaining support from government sector: 90 
percent of the respondents gave the information of the 
support from government sector that the supports were 
provided through the government officials who put the 
efforts on community development management in 
setting up group system for all community members 
to participate in. When group needed to improve in 
any aspects, the government officials would provide 
assistances in forms of capital, equipment and other 
knowledge necessary for career development. 
8. Means of career development in households: most 
of the respondents, about 90 percent, shared the 
information that although there were cooperative 
efforts between the government agencies and 
community members in career development of Bung 
Bon sub-district, the performance was not much 
satisfying. It was found that people in the communities 
needed to adjust the way of production depending on 
the outside factors. That was, since the beginning of 
planting until product harvesting, they shouldered 
rather high expenses. In addition, when they 
distributed their products, they remained only small 
profits. It caused them to see things around in the 
community they could do to gain outcomes and reduce 
their expenses.  
As noted above, even though people in community 
had bodies of knowledge in career, community still 
lacked various major factors that were necessary to be 
supported and recommended from government 
agencies. The results from the interviews of 
respondents obviously reflected the whole difficulties 
as follows: 
Government policy that put too less emphasis on 
agricultural sector despite the fact that almost all the 
areas in Thailand were the essential sources of food 
for the world. Having the policy but lacking of 
concrete drive force seems to be useless. Leaving the 
enormous producers who were agriculturists to face 
the unsolvable problems by themselves-namely, 
uncertain price of products, declining product price, 
not having the market for agricultural products with 
chemical-free and not having the concrete campaigns 

supporting the agriculturist are discourage. Hence, it 
was quite necessary for the government sector to 
define healthy products with chemical-free to be the 
national agenda. 
Bung Bon sub-district was located near the central, 
Bangkok, so it was possible that the youth were 
absorbed by the trend of urban culture to live or work 
in the central.  People in Bung Bon sub-district who 
had agricultural careers in both rice farming and 
vegetable planting still made use of chemical 
substance, such as fertilizer, pesticides to eliminate 
pests in rice farming and vegetable garden. 
Nevertheless, when the price of those chemical 
substances increased, community members were more 
interested in the idea involving organic substances use 
as well as microbial products in their productions. In 
fact, the reinforcement from the government sector 
considering chemical substances reduction campaign 
utilized for agricultural production in the communities 
is slightly conducted.  
The results from the interview of government officials  
1) Working condition with community: according to 
the interview of government officials, they explained 
that the community leaders provided good 
collaboration to government officials particularly in 
terms of reinforcement and community development. 
Moreover, they were aware of attempts the 
community leaders put in urging people in their 
communities to engage in community development 
collaboration. Unfortunately, under only supervision 
of the community leaders, trustworthiness in 
collaboration of the community members was scanty. 
Thus, government officials, who were on duty and a 
part of community, had to reinforce the community 
leaders together with using their existing knowledge 
to support and offering recommendations for the 
community. In the meantime, government officials 
had to coordinate with other organizations to provide 
knowledge support and suggestions to the community. 
The major principles to be achieved were career 
development in the community; setting up powerful 
groups in community; arranging village fund system; 
and preserving traditional customs of the community.  
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2) Difficulties in working with community: consistent 
answer given by all government officials was that the 
important current problems existing in the community 
members of Bung Bon sub-district were lacking of 
enthusiasm in participation. It was also found that they 
worked separately depending on themselves; 
moreover, there were only a few people who gave 
importance to the participation in resource 
preservation and taking highest advantages of 
resource application.  
3) Career reinforcement in the community: the 
government officials had an important role in 
introducing and supporting the requirements of people 
in the communities. In terms of the collaboration with 
the government officials, people in the community did 
not totally accept the change. On the contrary, when 
they faced the problems with the epidemic of rice 
insect pests, they still needed the assistance from the 
government officials. The production in community 
still mainly relied on the traditional process inherited 
from the ancestors although there were, some period 
of time, adjustments conforming to the change of 
modern career. Consequently, the duty on career 
development of government officials toward 
community in Bung Bon sub-district was realized to 
use the means of development consistent with 
traditional ways of life in the community; whereas, the 
development support in other aspects would be 
basically conducted as community’s requirement.       
Section 2: The study results of local wisdom 
application in career development     
2.1 Aspects of wisdom 
According to the interview of local philosophers or the 
people who possessed local wisdom, the idea shared 
by 90 percent of them could be concluded into 
following points. Community leaders were important 
people who paid attention to problem-solving in the 
community. Furthermore, there were supports 
provided by the government officials in terms of 
knowledge and collaboration in order that people 
would have education and guidelines in career 
development. In this research, wisdom was 
categorized into 3 groups as follows: 

2.1.1 Wisdom in Bung Bon sub-district: local wisdom 
in the communities of Bung Bon sub-district were the 
people who had knowledge gained over a long period 
of time through experiences. In particular, it was the 
knowledge of career inherited from the ancestors; 
each person might have different bodies of knowledge 
and they exchanged them within the community. This 
resulted in career development according to the ways 
of community that continuously conducted for a long 
time.  
2.1.2 Community leader: referring to the interview of 
community leaders from 9 villages, it was found that 
the roles of community leaders were being 
coordinators between people and government sector 
related to the community. Community leaders would 
be the persons who perceived the matters concerning 
career in community and other relevant matters about 
community development at the district office. Then, 
community leaders would inform their members the 
matters in relations with new government policy to 
enhance quality of life and careers in the community. 
Moreover, community leaders coordinated harmony 
among people in community to live together happily, 
monitored and took care of members as well as were 
the group leaders grounded from just administrative 
power.  
2.1.3 Government official  
1) Agricultural Research Officers, professional level, 
of Bung Bon sub-district who were responsible for 
data collection, statistics of all aspects especially data 
of agricultural career; moreover, they provided 
community recommendations regarding agricultural 
career development. They gave explanation about 
significant problems of career in community of Bung 
Bon sub-district; that was, the price for rice sharply 
decreased while the cost of rice production increased. 
As a result, it was the duty of government officials to 
provide suggestions on rice production cost reduction. 
In terms of the vegetable planning group, the big 
problem became the marketing and network creation 
to induce this group into the market forces.   
2) Department of Community Development: this 
organization was in charge of supporting community 
participation, providing recommendations and 
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assisting the community in terms of community 
business. Community development officers 
performed their duty to develop the community in 
Bung Bon sub-district in all aspects mainly focusing 
on community career development support.  
3) Sub-district Administrative Organization of Bung 
Bon sub-district had the policy to support career 
development; however, there was not certain plan of 
development. According to the budget request from 
the Sub-district Administrative Organization, people 
in community had to write the budget plan request to 
be included in sub-district development plan. 
Furthermore, each year, there is money fund provided 
through Community Development Department; sub-
district agricultural officer will be the coordinator 
requesting the budget to support the community in the 
form of training and equipment used for the career.        
Referring to content analysis in the aspects of wisdom, 
wisdom of people, wisdom of community leader and 
wisdom of government official, all the wisdom 
aspects had obvious roles and responsibilities that 
contributed to career development. Participation of all 
wisdom aspects in this career development was call 
“applied wisdom for career development” 
2.2 Local wisdom application for career development  
 According to the interview of people with 
local wisdom, the community leaders and government 
officials, 90 percent of them provided the career 
information in communities of Bung Bon sub-district 
developed for a long period of time. Although people 
in communities had changed their careers, they 
returned to traditional ones. That was clear that local 
wisdom never disappeared; instead, they were applied 
to the modern knowledge. However, this local wisdom 
contributed to people’s own career development in the 
community at only a certain level. It was necessary to 
continuously receive additional bodies of knowledge 
development to suit economic and social change. In 
the regard of rice farming and vegetable planting, 
there were requirements in production cost reduction 
by using existing resources with highest benefits 
rather than using chemical substances in production; 
moreover, saving capital sources, cultural tradition 
and group or network setting were taken into account. 

The researcher had analyzed and categorized all the 
data of local wisdom application, which was the 
fundamental of career development in the 
communities of Bung Bon sub-district, into 6 aspects 
by utilizing applied wisdom to support career 
knowledge as following:          
Aspect 1: Agricultural system management 
 Production system management was 
regarded as major factor because it was the process 
that started from growing until harvesting brought to 
the market for sale and consumption as follows:  
1. Rice cultivation system: farmers in the 
communities of Bung Bon sub-district had  
learnt the new production method- namely, selecting 
appropriate rice seed for each season, learning 
techniques of pest control with chemical-free such as 
decrease and increase the quantity of water in each 
span of rice age that affected the epidemic of rice 
insect pests and other pests and suitable management 
before rice growing.  
2. Vegetable growing system: farmers who 
grew safe vegetables in communities of  
Bung Bon sub-district had knowledge in selecting 
vegetables for each season appropriately which was 
related to the demand of market affecting the quantity 
of production and the epidemic of vegetable insect 
pests. There were biological products use, such as 
Beauveria bassiana, Trichoderma fungi to prevent and 
get rid of insects and diseases instead of using 
chemical substances.  
Aspect 2: Production cost reduction 
When it came to production method adjustment, 
respondents in communities of Bung Bon sub-district 
came to realize the increasing production cost from 
chemical fertilizers, chemical substances used in 
preventing and eliminating pests- namely, chemical 
substances to get rid of insects and chemical pesticides 
to kill vegetable diseases. All chemical substances 
often used to destroy vegetable diseases totally caused 
the increasing production cost. People in communities 
had learnt from the knowledge provided by the 
government officials concerning factors that assisted 
in production cost reduction and were not hazardous 
to both producers and consumers. The idea of 
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producing biological fertilizer, biological 
fermentation, biological products and herbal 
fermentation to use instead of chemical substances 
had been initiated since then. 
        
Aspect 3: Culture 
Culture had been accumulated since the ancient time 
involving relatives and neighbors in the communities. 
All of the people in Bung Bon sub-district were 
practitioners of Buddhism, so temples were the center 
of people’s hearts together with clergies who were 
spiritualists. Religious activities were also collected at 
the temple which was the beginning of collaboration; 
moreover, other customs were passed over in 
communities, such as religious ceremony/tradition, 
gathering for growing rice, rice blessing ceremony 
and rice blessing when it gets pregnant.     
 
Aspect 4: Group/Network 
1. Awareness/ value: people realized the way of 
living in community related to giving the significance 
to group setting in order to analyze, criticize and solve 
the problems in the community. Existing groups not 
only took place from the idea of community but also 
were the group setting motivated by the government 
for career development concerning problem-solving 
and systematic development. Moreover, people 
thought about the future of their lineages that had to 
inherit this way of life in the community and face the 
change affected from the outside such as way of city 
life, idea of consumerism. Speaking of awareness, the 
people in group of safe vegetable growing shared the 
idea of their strictness not to use chemical substances 
in vegetable growing; however, it was found by 
sampling check that some people still depended on it 
in secret with chemical product use that considerably 
influenced the trustworthy toward the group.    
2. Problem-solving: group and community 
network were important influences on problem-
solving in product distribution particularly safe 
vegetable growing to the specific market. This was 
because growing process of vegetables free of 
chemical pesticides totally differed from the one with 
chemical use. Thus, safe vegetables should have 

visible source of distribution and reach the target 
consumers. When the community was aware of the 
determination of government agencies, they supported 
safe vegetable product distribution at the market of 
Thammarsart University Hospital, Klong Luang 
district, Pathum Thani province. 
3. Participation: it was necessary for 
communities in Bung Bon sub-district to co-
operatively assemble the groups in order to gather 
brainstorming of members for problem-solving which 
started from finding, analyzing, planning and 
performing to overcome the existing problems. 
Additionally, they mutually gained the benefits from 
the group of safe vegetable producers in communities 
of Bung Bon sub-district, village no.2 which 
established the obvious group becoming the part of 
local wisdom in the community.   
 
Aspect 5: Community-based economic system  
Community-based economic system refers to having 
circulating fund, searching for source of investment 
funds and saving to have the adequate sources of fund 
for all the group of agriculturists to support their 
agricultural production below. 
1. Source of investment funds: it was necessary 
for communities in Bung Bon sub-district to have 
sources of investment fund in terms of money and 
equipment used to support their career. Being the 
members of Co-op Klong 7 with clear regulations in 
administration was the effective way to uphold the 
communities’ source of investment funds. 
2. Saving group of Bung Bon sub-district: all 9 
villages had set up the saving groups together with 
regulations in saving performance, such as deposit, 
raising a loan with certain financial amount but 
depending on the treaty of each village. This program 
enhanced savings happening in each village of Bung 
Bon sub-district so that people would have money for 
future use.  
3. Household accounting: conducting 
household accounting was the reinforcement from 
Community Development Office that enhanced all the 
families to record their incomes and expenses.  They 
could also apply the household budget idea to their 
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career. Household accounting helped the people to see 
the unnecessary expenses such as paying high cost for 
pesticide or costly fertilizer. After considering the 
household budget, people would realize to reduce the 
production cost from using chemical substances to use 
biological ones instead such as fertilizer compost or 
manure. 
 
Aspect 6: Local Resource Use 
1. Local vegetable: There were a variety of local 
vegetables in Bung Bon sub-district that naturally 
happened and could be eaten.  
2. Herbs: people in communities of Bung Bon 
sub-district had body of knowledge in herbal use to 
prevent diseases from insects very well. Herbal 
developed naturally and grew could be used for herbal 
fermentation based on organic fertilizer method, such 
as Tuba root, Calamus, Citronella grass, Chromolaena 
odorata, Azadirachta indica and bergamot, etc.   
3. Agricultural equipment invention: people in 
communities of Bung Bon sub-district were able to 
modify abundant things to be agricultural equipment, 
such as making sickle from the saw for hooking ear of 
rice and cutting small banana root.  
 
All 6 groups of wisdom aspects were considered 
important elements of local wisdom in the 
communities of Bung Bon sub-district. All wisdom 
aspects played vital roles in participatory career 
development, which was called “alternative 
development”. That was, career development based 
on local wisdom of people in the communities in Bung 
Bon sub-district was crucial mechanism in career 
development in the communities.   
 
Recommendations for research results application 
According to the findings, it was found that local 
wisdom application was considered to be the 
innovation in career development of community in the 
group of “alternative development” that could be 
cooperatively created by community members. On the 

other hand, they could make use from people who had 
local wisdom to build understanding and problem-
solving in the communities under recommendations 
provided by the community leaders and strong local 
wisdoms without only depending on reinforcement 
from government agencies. As a consequence, 
relevant organizations should apply the prototype of 
this innovation to be spread over and expanded to 
other communities that depend on agricultural career 
and have ready local wisdom to support the career 
development innovation in the communities. 
Organizations in policy level should bring out this 
research to be the guideline in strategy setting for 
career development in the community that relies on 
agricultural career thus resulting in sustainability in 
community. In this regard, organizations should 
consider the community that has similar 
characteristics with those of Bung Bon sub-district by 
using applied wisdom of 3 groups of people-namely, 
community leader, local wisdoms and government 
officials that collaboratively enhance the career 
development.      
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Abstract It is a passport to employment and an 
opportunity for social development. However, this 
aspect of education, supports entrepreneurship 
development, is facing many challenges to prepare a 
sufficient number of people with the right skills to 
meet the labour market demands. This paper therefore, 
presents the develop the creative entrepreneur 
program for students thanks to the shortfall in the 
study on and the preparation of the business creativity 
development despite the higher education emphasis 
on post-study careers.   The research found that the 
preparation process comprised of the target 
designation, the program structure and the program 
design that arose from the data of the problems and 
needs of the current society.  There were the five 
characteristics of the business operating creativity of 
the entrepreneurs, namely, the inquisitiveness 
(endless learning), the far vision (the significance of 
thinking), the good relationships (enjoyment), the 
endeavors and patience (high ambition), and the 
ceaseless pacing (moving on). The development 
program consisted of the preparation activity table as 
classified by semester and study year. The first year of 
study had one activity option to arrange (The special 
academic lecture), handled three activity-options (The 
creative thinking, special academic lecture and the far 
visioning activities), the second year faced eight 
activity-options (independent career training, special 
academic lecture, career counseling, short job-
training, the student exchange project with 
enterprises, the senior-junior meeting  project, the 
career development camp, and the teaching by case-
studies), the third year possessed 3 activity-options 
(The independent career training, the special academic 
lecture, and the career counseling).  

Keywords : Creative economy, Creative thinking, 
Entrepreneur 
 
Introduction 
 The National Economic and Social 
Development Plan edition 10 has focused on 
restructuring Thailand economy from relying on 
producing tangible goods by importing its technology 
to using creativity through development plan in areas 
such as personnel in possess of creative thinking, 
community to integration pulling out wisdom in a mix 
of ideas and resources available.  Economy structural 
change under new model highlighting the importance 
of research and development and innovation process 
will create value in products and services to be 
competitive with aboard. Creative Economy 
according to The Creative & Design Center referring 
to John Hawkins [3] has provided the basic concept of 
the creative economy as a concept making change into 
manufacturing sector, service, sales, or even 
entertainment industry and working on new style 
basing on factors of capabilities and skills. However, 
the concept of creative economy cannot be made to 
happen in a short time. But it will take time to develop 
various factors as a base for the development of the 
creative economy to achieve objectives, if necessary.   
In the past, people with Vocational education tend 
toward a career as officer or employee, while those 
with intermediate education level and below tend to 
be a self-employed entrepreneur lacking the basic 
knowledge of management for improving business to 
compete with others under the new free trade. New 
strategy of promoting SMEs aims to invite those who 
are educated, experienced and capable to step into 
entrepreneurship. Therefore, it is main core to build 
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up the creative entrepreneur, to generate new 
businesses into Thai economy. This will help recovery 
in the country's economy with steadily increased 
immunity. So the preparation to enter the profession is 
an important first step and the last step before leaving 
out of the education system leading to future potential, 
especially labor force in middle class and above from 
vocational to university.  The essence of 
entrepreneurship as a way of creativity economy is the 
creative idea, which is not inherited, but come from 
thinking skills and originality which are required for 
practices in school or university.  From college 
education, it has focused for students to take up 
occupations; however, it has not extensively studied 
in preparation of creativity development for becoming 
entrepreneurs. With exploring the truth in this 
research, it will lead to a series of activities to 
strengthen college students as a creative entrepreneur, 
and can be taken as a guide to professional 
development in accordance with environment being 
rapidly changed in economic, social and technology 
and in line with government policy, with emphasis on 
personnel production to meet requirements of the 
country. 
Research Objectives 
       To develop program for vocational students in 
preparation of the creativity development for 
entrepreneur, based on the concept  
Literature Review: The Creative Entrepreneur 
Concept 
Campbell [2] detailed the concept of “The Creative 
Entrepreneur” as follows:  
1. Avoid Negative Self-talk. Such self-blaming 
expressions like “I am not creative,” “I don’t have 
imagination,” or “Why do I have those bad ideas?” 
merely implant the blame onto oneself and 
recurrences of those thoughts may fade one’s 
creativity eventually.  
2. Acknowledge Creative Ideas. New ideas 
whether or not currently practicable should be 
responded with self-warning that at least one 
practicable thought will come soon upon little self-
praising.  

3. Avoid Becoming Over-tired or Over-
stressed. Creative thoughts believed from the right 
brain may die down after hard works for several hours 
or days including stresses. Ones need to rest and 
reduce stress when facing severe work load. 
4.  Nurture Your Creativity. Busy entrepreneurs 
frequently engross in working and ignore participating 
in activities and diverse situation. Shifting the 
atmosphere by giving time for oneself and changing 
activities can render out creativity and well refresh the 
right brain.  
 
The Creative Entrepreneur Making Approach 
  The business operators who wish to reach the 
creative economy system need to prepare themselves 
in order to be “The Creative Entrepreneur.” Jennifer 
Lee identified 10 methods to build the entrepreneurs 
with creative hearts. 
1. Enlist your imagination. Using initiatives and 
creativity as to how a business can be successful and 
spending time to order the needed pictures (visions) in 
a one year period and ponder how they are. Once those 
visions are created from the imagination, it is easy to 
look for the following details. 
2. Create a Right-Brain Business Plan. Business 
plans need not look similar. An important key of a 
business plan is the clarity of the business target, that 
has to be noted down on paper. The business plan from 
the right brain may be in the leaflet form with the front 
cover showing the inspiration that links with the 
visions and the back cover indicating details such as 
the financial objectives, the significant appointment 
dates or even the marketing targets.  
3. Play with the Post-it Note Project Plan. A 
large amount of the project plans in the brain can be 
drawn down into the post-it notes. Each piece of the 
work is in each note. Different colors can be used to 
make groups and the post-it notes must be placed in 
order on a large piece of paper. That large paper can 
be stuck on the wall. Long lines may be drawn on the 
large paper to make a weekly or monthly calendar 
whereas the post-it notes can be posted on it in the 
required period of time. That helps ease the 
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adjustment of the earlier designated plan and make the 
additional thoughts more vivid. 
4. Track Your Progress.  Plenty of thoughts can 
confuse an entrepreneur enough to fail to start the 
work. A bead can be thrown into a beautiful container 
after a work has been finished. Maybe beads may fall 
off the filled container before one knows its fullness. 
5. Follow the Flow.  Whenever feeling in 
gridlock, one can make a newly created innovation to 
make further movement. Singing a song or knitting a 
scarf may be useful. What is important is to keep the 
creative thoughts in balance and to look for new ideas 
in the brain. 
6. Build on What You Know. One can also 
deploy a familiar stuff to make more clarity. For 
instance, thinking of budgeting is like cooking after a 
food recipe. Firstly, a food recipe is needed (like 
having a model to designate the budget). Secondly, the 
ingredients must be collected (like gathering all items 
of the budget). Then, all ingredients must be measured 
(like putting a financial amount into each field of the 
budget). All are just an example of how to step along 
a process of something we know. It helps discover the 
origin of the creative thoughts and the new activities 
that can reduce fear. 
7. Learn Something New. Seeking an enjoying 
method to collect new business operating knowledge 
is useful. If loving reading, one can glimpse a relevant 
interesting book. If loving interacting with others, one 
can attend a training program. Knowing more 
increases, one’s power. 
8. Make Time for Reflection. Surveyed each 
quarter are which point has been reached, where to go 
next, what the designated targets in the business plan 
are,   what the next stages of the activities run from the 
project plan noted on the post-it notes are. All of these 
help ones learn and accept the needs to make 
correction over a mistake or to accept the success and 
achievement of an objective. 
9. Ask for Help. It is unnecessary to make all 
thought come true by oneself. Outsourcing for the bad 
work done or disliked. Examples are hiring an 
accountant to set up the accounting system, hiring a 
consultant group to provide marketing strategies, 

hiring an assistant to designate the meeting times, and 
assigning some works or activities for others to do. 
That can make the entrepreneur to fully concentrate 
on the essential portion of the business. 
10. Connect with Creative Cohorts. Ones need to 
fetch an inspiration from other creators or to meet 
some favored persons in order to their advices, or to 
make a socializing appointment with friends so as to 
brainstorm the supporting ideas for the further 
business growth [2],[3].  
Research Methodology 
 The study of development of creative 
thinking entrepreneur program based on creative 
economy is descriptive research by collecting data for 
quantitative analysis. The researcher conducted the 
process of research in 2 phases as follow: 
 
First phase:  Study preparation process to develop 
creative ideas, and study creative features of business 
operations, having 2 stages:-  
Stage 1  
It is a survey research by conducting study and 
analysis of preparation process according to creative 
economy concept, and using interviews to collect 
information about characteristics of creative thinking 
before analyzing the activity patterns in Stage 2.   
 Research Population is a document and 
research related to the preparatory process for the 
development of creativity. Entrepreneurs for 
SME/Experts in creative thinking development/ 
experts in creative economy/ Individuals with 
improving the quality of graduate. 
 Research Instrument is the analytical pattern 
of entrepreneur’s creative thinking feature in business 
operation, and a semi-structured interview about the 
preparation process for creativity development. 
Stage 2  
 Study activity patterns of creative thinking 
characteristics, based on the creative economy 
concept, by using analysis of data from stage 1. 
 Research Instrument: Using analysis pattern 
for developing creative thinking features, in order to 
obtain its activity pattern for entrepreneurs in carrying 
out their businesses. 
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Second phase:  Develop program for activities to 
prepare for creative thinking development in business 
operations. 
Instrument for data collection is questionnaire in 
which creative thinking characteristics is derived from 
interviews in Phase 1, and activity list is derived from 
survey, researches related, interviews, including 
questions of academic semesters and years. About 
this, the expert will use to consider and comment.  
After phase 2, there will have activity program for 
creative thinking development under the concept of 
creative economy.   
 
Research Findings 
 Part 1 The result revealed  that the preparation 
process comprised of the designation of the program 
targets, principles, structure and design by using the 
data of the problems and the needs of the current 
society and the discussion with experts in each field. 
That involved the stipulation of the general objectives, 
the teaching and learning plans, the instructor and 
educational workforce training to ensure that those 
teachers understand the research-resultant extra-
curriculum activity units and that they can use them 
properly as per the curriculum. The preparation 
process also included the public relations for others to 
acknowledge.  
  
 The researcher selected the business 
operating creativity characteristics from relevant 
literature and the interview with experts or individuals 
relevant with the creativity character development. 
Those characteristics were chosen by more than half 
of the respondents and five of them were directly in 
line with those 11 ones of John Howkins. Those five 
ones were the framework of this research.   
1.Inquisitiveness (unceasing learning) 
2.Far visioning (significance of thinking) 
3.Good relationships (fun making) 
4.Endeavors and patience (high ambition) 
5.Always on-pacing (moving-on) 
 

 The interview with the experts in the study on 
the creative entrepreneur preparation program showed 
the following 10 activities.  
1.Independent career training  
2.Creative thinking  
3.Special academic lecture  
4.Job consultancy  
5.Short-term job practicum  
6.Student exchange program with enterprises  
7.Senior-meet-Junior Project  
8.Job development camp  
9.Far visioning activity  
10. Teaching by case studies  
 The activity table of the preparation program 
was arranged in accordance with the semester and 
study year under the most agreed and feasibility 
opinions of the experts.  The second semester of the 
third study year contained most activity options, 
namely 4 activities. Details were as follows:  
  The 1st year: 1 activity option (the special 
academic lecture). 
  The 2nd year: 3 activity options (the creative 
thinking, the special academic lecture, and the far 
vision opening) 
  The 3rd year: 8 activity options (the 
independent job training, the special academic lecture, 
the career consultancy, the short term job practicum, 
the student exchange with enterprises, the senior-
meet-junior project, the career development camp, 
and the teaching by case studies).  
  The 4th year: 3 activity options (the 
independent job training, the special academic lecture, 
and the career consultancy) 
Suggestions 
 This research manifested that the synthesized 
creative entrepreneur preparation under the creative 
economy concept could enhance the business 
operating capacity after the university graduation. The 
educational institution can utilize them as the teaching 
or the extra-curriculum activities by adjusting them to 
accord the teaching courses and by selecting diverse 
activity units to suit the student development.  
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Abstract The purposes of this research are to 
develop and examine the authentic assessment for 
vocational instruction reform by utilizing research and 
development approach associate with the 
participatory action research.  The research 
methodology is divided into 3 phases as follows. 
Survey research and data collection that consists of 
questionnaire and interview are used for this research; 
Developing the authentic student assessment 
development for vocational instruction reform. Focus 
group of 10 knowledgeable people is arranged to 
improve the framework and the approaches of 
authentic instruction including authentic assessment. 
Later, workshops are set in order to design the manual 
of authentic student assessment.  The research 
findings represent that the model of authentic student 
assessment mostly required by the instructors (88%) 
for self-development is workshops. Moreover, the 
first 5 demanded details for the workshops are 1) 
knowledge and true understanding of authentic 
assessment, 2) authentic instruction arrangement 3) 
tool selection for authentic assessment 4) tool 
improvement and 5) curriculum analysis. they can 
realize the guidelines for vocational instruction 
reform. In other words, the administrators and 
instructors need to have right understanding for 
vocational authentic instruction. Importantly, all 
instructors must be assigned to arrange the authentic 
learning arrangement plan in all subjects specified in 
the curriculum.        
 
Keywords : Authentic assessment, Vocational 
education 
 
 
 

Introduction 
According to National Education Act of 1999 and 
additional amendment (issue no. 2) in 2012 of 
Thailand, category 6: standard and educational quality 
assurance, section 47, It determines to have the 
educational quality assurance system in order to 
enhance the quality and educational standard in all 
levels. Furthermore, the National Education Act of 
2008, section 6 has mentioned the aims of vocational 
management and training that must be related to 
vocational education management which is consistent 
with the National Economic and Social Development 
Plan. These put the emphasis on production and 
vocational manpower development in skill level, 
technical level and technological level thus resulting 
in the highest quality of desired occupational 
competency. In addition, it is expected to upgrade the 
mastery of academic to be in line with the 
requirements of labor market. In section 11, it defines 
the Office of Vocational Education Commission roles 
and duties to consider and suggest the target policy on 
production and manpower development plan, 
including promote, support, control and inspect the 
quality assurance to improve the quality and 
vocational standard.  
The Office of Vocational Education Commission or 
OVEC Thailand has determined essential missions 
regarding mentioned vocational education 
management improvement to be a target policy and 
strategies which are compatible to the government 
policy and the policy of Education Ministry. The 
policy of production and vocational manpower 
development to be accepted worldwide in 2012-2026 
of the Office of Vocational Education Commission 
has also decided the important missions to upgrade 
vocational education management by emphasizing on 
the educational institution level, classroom level, 
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quality enhancement including building sustainable 
development and vocational education quality 
improvement. One of the significant approaches for 
vocational education development to create the 
highest potential workers is learning arrangement 
according to the guidelines of authentic assessment. 
Authentic assessment refers to the measurement of 
performance tasks or activities assigned to students; 
the mentioned tasks or activities can be either work or 
authentic situations in their real lives. These might be 
the tasks that are in complicated situations and be 
holistic rather than the work in general learning 
activities. In particular, the assigned tasks should 
cover the essential characteristics of students expected 
from each subject objective; moreover, they can 
evaluate the abilities, skills and student characteristics 
related to things that can be applied to their daily lives. 
It should emphasize real ability and examine the high 
level of thinking process and implementation of 
students whether they follow the standard or specified 
criteria. Besides, using matters or situations from 
real/nearly real condition in daily life to drive the 
students to express their responses, do or produce the 
best work based from the expected work process and 
good quality product. This will be the refection to 
conclude the degree to which competencies and skills 
students have, how much satisfying and what 
successful level they are in [1],[2],[4],[5]. Therefore, 
authentic assessment development for vocational 
instruction is absolutely necessary. The ultimate goals 
of this conduct is to approach learning competency 
improvement by putting the emphasis on knowledge, 
basic necessary foundations for work and 
occupational skills that influence student learning. 
Further, the assessment approach that focuses on 
development assessment of students and instructional 
efficiency, measurement and test covering the real 
condition must be taken into account; all of these will 
efficiently advocate vocational education 
development [3].  
Objectives 
The mainly research objectives are to study the 
condition and problems of authentic assessment and 
the requirements of authentic vocational student 

assessment and to set a guideline for the authentic 
student assessment for vocational institutions under 
the Office of Vocational Education Commission 
Thailand. 
 
Research Methodology 
Investigators partly employed the research and 
development approach cooperating with the 
participatory action research to conduct this study. 
The investigators aim to truly develop the authentic 
student assessment for vocational instruction reform 
in educational institutions under the Office of 
Vocational Education Commission. This research was 
conducted from the participation of stakeholders 
involving instruction arrangement to improve the 
quality of students. The research methodology is 
therefore divided into 3 phases as follows: 
Phase I: Studying the condition, problems of authentic 
student assessment and the requirements on authentic 
student assessment development for vocational 
instruction reform.  
Questionnaire sent via the post to 516 instructors were 
used for data collection on this phase. 
  Phase II: Developing the authentic student 
assessment development for vocational instruction 
reform in educational institutions under the Office of 
Vocational Education Commission. There were two 
sub-steps as the following: 
 Sub-step 1: Arranging the focus group for 
knowledgeable people to improve the frameworks and 
the guidelines of authentic instruction including 
authentic assessment of the Office of Vocational 
Education Commission. The informants were 1 
knowledgeable people in measurement and 
educational assessment, 9 administrators and experts 
in vocational instruction under the Office of 
Vocational Education Commission, totally 10 people. 
 Sub-step 2: Creating a manual of authentic 
assessment for vocational instruction reform in 
educational institutions under the Office of Vocational 
Education Commission (OVEC). The informants 
were instructors under OVEC who are skilled in 
lesson plan arrangement and are capable of learning 
management separating from 9 academic programs, 
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total 22 people and from a group of basic subject 3 
people, grand total 25 people.  
            Sub-step 3: examining authentic student 
assessment for vocational instruction reform in 
educational institutions under the Office of Vocational 
Education Commission (OVEC). The examiners were 
345 experts in vocational instruction from various 
academic groups under OVEC. Data collection was 
prepared by sending them the manuals of authentic 
student assessment including lesson plans for the 
subjects they are experienced in; all the examiners 
evaluated the appropriateness of each component with 
their recommendations. Then, all set of data were 
analyzed, while the lesson plans were adjusted 
appropriately for later use. 
 
Research Findings 
The study results of condition and problems regarding 
authentic learning assessment,  
General information of respondents  most of 
instructors (53.7 percent) graduated with bachelor 
degree, following (45.2 percent) graduated with 
master degree and just a few graduated with doctor 
degree. Further, 55.4 percent have instructional 
experiences more than 19 years. Academic programs 
the informants teach are follows: Industry, Commerce 
/ Business Administration/ Fine and Applied Arts/ 
Agriculture/ Home Economics/ Fisheries/ Tourism 
and Hospitality/ Textile Industry/ Information 
Technology and Communication/ Agricultural 
Mechanic/ Basic Subject which are distributed as the 
ratio of opened courses. Most of informants are in 
Industry program, 31.6 percent, Commerce/ Business 
Administration 29.1 percent and Home Economics 
15.5 percent. The quantity the instructors teach each 
semester is 2-3 subjects and almost all of them teach 
in vocational certificate level and higher vocational 
certificate level.    
  
Current condition of authentic learning assessment 
based on own understanding 
Learning assessment method defined by the 
instructors is suggested below: 

 1)Cognitive domain: almost instructors 
mention that there are assessments in terms of 
understanding, thinking ability, problem solving 
ability, and learning activity arrangement.  When it 
comes to learning activity arrangement to promote 
cognitive domain, lecturing is used most often, while 
questioning and researching are used subsequently.  
Other methods such as project-based instruction, 
problem-based instruction, and other instruction 
techniques are less used to enhance the cognitive 
domain.     
 2)Affective domain: the instructors specify 
that there are desired characteristics defining such as 
responsibility, interest and seeking knowledge, good 
attitude towards learning and good sense towards 
careers. 
 3)Psychomotor domain: the instructors 
indicate that there are work process defining, and 
work qualities. It could be concluded that most of the 
instructors completely define learning objectives 
covering all of 3 categories. 
Tools and learning assessment approach, it is found 
that 
 1)Cognitive domain: the instructors mostly 
use performance examination and knowledge 
measurement, while other methods such as worksheet 
check, demonstration and experiment are hardly used.   
 2)Affective domain: the instructors mostly 
use observation, following with inquiring, and 
portfolio. 
 3)Psychomotor domain: work assessment is 
mostly used, while working behavior observations, 
performance assessment and portfolio are following 
used respectively.  
The instructional assessors specify that all of the 
assessments:  cognitive domain, affective domain and 
psychomotor domain are evaluated by the instructors; 
on the other hand, students half participate in their 
self-assessment and only a few that are assessed by 
friends.  
Problems found in authentic assessment 
 The opinions of instructors who do self-
assessment, it is found that there are 5 problem levels 
, the highest to the least, caused from the instructors. 
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That is, the instructors have problems of true 
understanding in authentic assessment, the ability to 
analyze and defining learning results. Moreover, the 
ability of functioning, explanation, or providing the 
meanings of learning results, academic record 
decision, authentic instructional activity arrangement, 
tool creation and implementation become the essential 
problems of the instructors.  
 According to the average point level of the 
instructors who share their opinions from self-
assessment, the problems of instructors are the true 
understanding in authentic assessment, the ability of 
analysis and learning result defining. Especially, the 
following problems happen to be essential difficulties 
for the instructors: the ability of functioning, 
explanation or providing the meanings of learning 
results, academic record decision, authentic 
instructional activity arrangement, tool creation and 
implementation. 
 The requirements of authentic student 
assessment development 
The research results represent that the model of 
authentic student assessment mostly required by the 
instructors for their self-development is the workshop, 
following with the manual for self-studying and other 
methods such as field trip and supervision. Desired 
points or contents for the training fall into the 
following: 1) knowledge and understanding regarding 
authentic learning assessment, 2) authentic 
instructional activity arrangement, 3) tool selection 
for authentic learning assessment, 4) tool 
improvement and 5) curriculum analysis. 
 
The results of authentic student assessment 
development for vocational instruction reform 
 Referring to the authentic student assessment 
development, the manual of authentic student 
assessment for vocational instruction reform of 
educational institutions under the Office of Vocational 
Education Commission is created. The concept ideas 
are using the authentic student assessment that refers 
to the authentic work assessment rather than being an 
assessment by the test or just either side assessment in 
accordance with specified criteria. The authentic 

student assessment, therefor, covers the oral 
presentation, exhibition organizing, student best work 
collection, demonstration recording, showing on 
special occasion, craft creation, model, problem 
solving method, experiment, retrieval works or using 
work process including the observation of instructors, 
the survey of the performance and behaviors of 
students and group work or single work. This research 
is regarded as innovation development that can be 
applied by the instructors as a guideline for subject 
performance assessment facilitating to authentic 
vocational instruction activities arrangement. This 
supports the instructors to define learning objectives 
in terms of knowledge, skill and attitude towards 
career; in the meantime, it facilitates the desired 
morality happen to students who can apply it to their 
real lives or work lives.            
 
 Instructional arrangement innovation by 
using created vocational authentic learning plan has 3 
principles as follows: 
 1.Learning objective defining  
 2.Learning activity defining 
The research results derives from the samples of 
authentic learning assessment plan of all subjects, 
totally 14 learning arrangement plans, which are the 
opening /co-studying in the vocational certificate 
2013. 
 The components of authentic student 
assessment manual for vocational instruction reform 
are classified into 3 sections: Section I instructional 
arrangement and vocational authentic learning 
assessment, section II approaches and tools used in 
authentic assessment and section III instructional 
arrangement and vocational authentic assessment. 
These learning plan and authentic assessment 
compose of learning units, performance objective 
defining and learning assessment including 
performance criteria defining together with samples of 
measurement tools and learning assessment for 9 
subjects and 2 groups of basic subject: Industry 
program-Mechanics, Automotive, Welder, 
Information Technology program, Tourism program, 
Home Economics program, Agricultural program, 
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Fisheries program, Commerce/Business 
administration program, Fine and Applied Arts 
program, group of basic subject-Language and group 
of basic subject-Mathematics. 
 1.The examination results of created 
authentic student assessment guidelines      
 According to the results of lesson plan 
assessment and vocational authentic assessment, 
totally 14 plans, the results of overall lesson plan 
assessment reveal that more than 80 percent of the 
experts consider  the lesson plans in all components 
suitable at the high to highest level. On the other hand, 
there are some suggestions for improvement in some 
lesson plans regarding assessor adjustment to be 
clearer and consistent with practical standard criteria. 
Some suggestions are agreeable to be adjusted in 
many lesson plans; for example, the participation of 
students and other people in lesson plan assessment 
and g the research result implementation.  
Recommendations 
 The office of Vocational Education 
Commission (OVEC) should determine the policy for 
all administrators and instructors under their 
responsibility to truly understand the guidelines of 
practice for instructional reform. In other words, the 
administrators and instructors must have right 
understanding in vocational authentic instructional 
activity. Each subject performance should be also 
defined its learning objectives correctly. When 
learning arrangement is created properly in 
accordance with its right performance, it undoubtedly 
leads to correct authentic assessment which reflects 
the true ability of students.           
There should be the presentation of authentic learning 
plan innovation of instructors that have been used for 
authentic instructional development. It is also 
recommended to set the stage for presentation or 
competition authentic learning plan innovation 
created by the instructors to exchange ideas in college 
level/section region/region etc. Interestingly, 
instructors can also learn and share each other’s ideas 
for learning activity improvement, appropriate and 
effective authentic learning arrangement for their 
students.    

 Suggestions for further research development 
for instructional and learning reform  
Vocational instruction must depend on the 
coordination among establishments which realize on 
the participation principle for production and 
manpower development. Not only students in 
vocational system but also students in dual vocational 
training are considered to be important for authentic 
student learning performance development. 
Moreover, there must be a record for the job training; 
what students obtain from the job training, works or 
assigned work. The consideration of work 
performance of students must be assessed or examined 
from instructors/college supervisor/cooperating 
instructor (personnel in establishment). The job 
training assessment/student visit in the traditional way 
will be conducted by instructors/college supervisor 
and personnel in establishment who together examine, 
record student performance and finally consider the 
best works created by students to be collected in their 
portfolios. Portfolio is arranged by students to collect 
samples or evidences that represent on the 
achievements, abilities, efforts, skills of students; 
furthermore, the portfolio will be presented to 
instructors/ college supervisor/personnel in 
accomplishment to consider.  
 Currently, electronic learning is regarded as 
an important factor for daily life; consequently, 
instructional materials of teacher nowadays seem to 
bring this electronic learning to involve in learning 
activity arrangement. Further, the innovation can be 
further developed for job training assessment system 
of students as well. It causes the assessment system to 
be sophisticated and can be used for assessment 
immediately by checking student performance in the 
website or proper assessment program. Likewise, 
when students conduct work or finish the assigned 
work or need to record the performance/job training 
results, they can record or present their performances 
in the program. Teachers, college supervisor, 
coordinating teacher can examine it all the time. In 
other words, student performances can be assessed 
online. Clearly, it is the innovation development to 
create electronic portfolio or E-port and assess the 
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performance online for the job training of students in 
the establishments. 
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