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Abstract - This research aims to develop a model for enhancing professional skills of agricultural machinery mechanics 
through web-based training, and to study the results of applying the proven efficiency training model in actual situations. 
The study was conducted in five phases. The first phase was carried out to examine problems and needs of strengthening 
agricultural machinery mechanic jobs through web-based training using focus group discussions among ten participants 
obtained by purposive sampling. In the second phase, the training model was developed in consideration of suitability and 
congruence by three experts. In the third phase, a training tool and a website were developed to meet quality requirements. In 
the fourth phase, the trial use to find efficiency of the model among twenty participants divided into three groups was 
explored. In the last phase, result-based monitoring and satisfaction evaluations of using the training model were investigated 
among the twenty participants both before and after the training. Collected data were then analyzed by percentage, mean, 
standard deviation and t-test. The findings showed that agricultural machinery technicians lacked knowledge, skills, and 
budget for training. Time, transportation, and policy were not conducive to arrange the training as well. The web-based 
training model comprised five elements, i.e. analysis, design, development, implementation, and evaluation. There are five 
units in the training, i.e. 1) general knowledge of agricultural machinery, 2) safety in agricultural machinery, 3) diesel 
engine, 4) transmission and hydraulic systems, 5) peripherals equipment and maintenance. The statistical significance of the 
developed model after the training was higher than before the training at p < 0.05, and the trainees were highly satisfied with 
the training. 
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I. INTRODUCTION 
 
The Twelfth National Economic and Social 
Development Plan (2017-2020) was formulated 
adhering to the 20-year National Strategy. The first 
important national development strategy was the 
strategy for strengthening and realizing the potential 
of human capital focusing on people-centered 
development. In this strategy, development targets 
and guidelines were provided for Thai people to be 
developed as good citizens with strong well-being, 
close family ties, skills and knowledge, as well as 
self-discipline throughout their lives (Office of the 
National Economic and Social Development Board, 
2015). Vocational education was recognized as a part 
of the study used in human resource development 
processes of the 20-year National Strategy 
framework. It also referred to as an initial training 
procedure to systematically prepare people for jobs 
and career advancement with clear objectives. 
Continuous training in the vocational education 
ensured the pathways of lifelong learning for the 
practices of good work ethics and positive work 
behavior, as well as for the ability to adapt to the 
rapidly changing world (Office of the Education 
Council, 2016:1). 
Web-based training was an innovational form of 
computer-based self-access learning through internet 
connection to share content, transfer knowledge, and 
support communication for maximum efficiency. 
Web-based training contents were up-to-date. They 

could be adjusted according to student needs at all 
times and measured by web assessment both before 
and after the training. This training not merely 
responded well to individual differences, but could 
also be perceived as convenient along different 
locations, times, and experiences. It opened up the 
learning environment to anytime, anywhere with 
unlimited learning to those interested in attending 
(Khan, 1997). 
 
The report of the Office of Industrial Economics 
(2011) stated that the trade value of agricultural 
machinery in Thailand was approximately 42,400 
million baht consisting of around 31,900 million baht 
of import values. The main imported products from 
developed countries were agricultural tractors, 
approximately 11,000 million baht, or one third of the 
total imports. The results of the study indicated that 
Thailand had a great deal of potential for agriculture 
generating a high proportion of income and 
contributing significantly to food production to feed 
the global population. Increasing production potential 
using agricultural machinery and encouraging private 
entrepreneurs to upgrade their production to compete 
with foreign products under the competitive 
atmosphere of both internal and global markets, 
therefore, were necessary to improve efficiency and 
productivity of Thailand. Besides, establishing good 
personnel development and promoting technical 
training courses of agricultural machinery with 
advanced technology were indispensable to support 
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the growth of Thailand's agricultural machinery 
industry in the future and to respond to national 
policies and development plans in accordance with 
the 20-year National Strategy. 
 
Manpower development in the agricultural machinery 
industry, together with advances in web-based 
technology and training, can be used to enhance the 
areas of expertise of agricultural mechanics. A web-
based training model relied on expert ideas from 
various organizations operating in the agricultural 
industry for improving efficiency of agricultural 
machinery mechanics was then generated to support 
employees of agricultural machinery enterprises. The 
developed model could be used as an employee 
training manual and a guideline for professional 
development of agricultural machinery technicians to 
have necessary skills and to meet enterprise needs. It 
also brought about the genuine manpower 
development that was effective and beneficial for 
pursuing agricultural machinery mechanic jobs. 
 
II. RESEARCH OBJECTIVES 
 
2.1 Studying the basic information and developing a 
web-based training model for enhancing efficiency in 
agricultural machinery mechanic jobs 
2.2 Investigating the efficiency and exploring the 
achievement of using the web-based training model 
 
III. CONCEPTUAL FRAMEWORK 
 

 
Fig. 1.Conceptual framework of the web-based training model 
for enhancing efficiency of agricultural machinery mechanic 

jobs 

IV. METHODOLOGY 
 
The research methodology of the web-based training 
model development for enhancing efficiency of 
agricultural machinery mechanic jobscan be divided 
into five phases. 
Phase 1: The study of basic information about the 
development of a web-based training model for 
enhancing efficiency of agricultural machinery 
mechanic jobswas conductedto analyze the current 
status and the needs to strengthen the agricultural 
machinery technicians’ skills, as well as to synthesize 
the model structureof web-based trainingfor 
enhancing efficiency of agricultural machinery 
mechanic jobs. A total of number often participants 
consisting of business owners, executives, and 
agricultural machinery mechanics working in the 
agricultural machinery enterprises were selected as a 
trial group.Focus group discussions among the ten 
participants were also conducted to synthesize the 
web-based training model. 
Phase 2:The development of a web-based training 
model aimed to survey expert’s opinions on five 
components of the model – analysis, design, 
development, implementation, and evaluation. The 
assessment of the model and web structures was 
conducted for the training to strengthen agricultural 
machinery mechanic jobs. An educational technology 
expert and two agricultural expertswere selected as 
anevaluation group. The model was synthesized 
through web-based training. Then, the internal details 
of each component, course content, and structural test 
of the training website were assessed by the three 
experts using a questionnaire. 
Phase 3:The development of a trainingtool and a 
website was initiated to analyze experts’ opinions on 
a content consistency anda training test.Twenty 
enterprise employees registered forweb-based 
trainingwere chosen as a target group.After the 
training tools on the websites were generated and 
their quality checks were completed by experts, the 
tools were employed to start efficiency testing with 
the target group. 
Phase 4: The developed model was tested three 
timesto find efficiency. The first trial was forthree 
participants of an individual group. The second trial 
was for seven participants of a small group. The third 
trial was for ten participants of a large group. Every 
group attended five training sessions and did the tests 
in all sessions. The scores of every group were 
collected to find the efficiency of all lessons, 
resulting in efficiency of process value (E1). All 
participants also took the post-test after training to 
examine the results of the efficiency of product value 
(E2). 
Phase 5: The twentyemployees went through all 
systematic web-based training processes using the 
model.The comparative analysisof trainees’ scores 
before and after the training was performed for result-
based monitoring and satisfaction evaluations. 
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V. RESULTS 
 
Phase 1: The study of basic information about 
agricultural machinery mechanic jobs through 
web-based training 
In general, companies did not have clear guidelines in 
developing and training agricultural machinery 
mechanics. Most of them could be divided into two 
groups – senior staff and newly hired employees. 
Companies sent them to attend a training course run 
by the parent company. The period of training wasat 
least 6 month. Most of the new employees lacked 
experiences, but they would be supervised by the 
senior one. As their study background was different; 
the job training was necessarily needed for them. 
 
The needs of strengthening agricultural machinery 
mechanic jobs were 1) technical knowledge in 
agricultural machinery products, 2) diesel engine 
repair, 3) transmission and hydraulic device repair, 4) 
agricultural machinery problem solving, and 5) 
utilization of agricultural machines. The training 
period wasabout 2 – 5 days per course depending on 
the relevant content of each training course. The 
place for training should be arranged nearby the 
companies for travel time savings. The training 
methods should vary from classrooms to online 
websites. The cost of training should be free or low 
due to the limited of budget of small companies. 
The model synthesis and analysis in promoting 
agricultural machinery mechanic jobs through web-
based derived from the development of the researcher 
comprised five elements: analysis, design, 
development, utilization, and evaluation. 
 
Phase 2: The development of a web-based training 
model in promoting agricultural machinery 
mechanic jobs 
The coverage of a web-based training model on five 
elements – analysis, design, development, utilization, 
and evaluation(see fig.2.), was the highest level (�̅�= 
4.50,SD. = 0.65) in the view of experts. The experts 
also expressed that the suitability and congruence of 
web-based training model was at the highest level of 
�̅�= 4.56 SD. = 0.52 and �̅�= 4.83 SD. = 0.29, 
respectively. The assessment and web structure were 
viewed at the highest level (�̅�= 4.67 SD. = 0.50) as 
well. 
 
Phase 3: The development of a training tool and a 
website 
The experts had viewed the congruence of the web-
based training contents with the index of congruence 
(IOC > 0.50). The web-based model used in 
agricultural machinery mechanic training was at very 
good level (�̅�= 4.33,SD. = 0.65) in the experts’ 
opinions. 

 
 

 
Fig. 2.A web-based training model in promoting agricultural 

machinery mechanic jobs 

 
Phase 4: The trail use and finding efficiency in the 
web-based training 
The results from the developmental testing (E1/E2) in 
the three experimental groups revealed that the 
individual group, the small group, and the large group 
were at 91.50/96.67, 91.48/95.71, and 92.05/96.33 
respectively. All the results were above the criteria of 
80/80 and considered to be in a good quality level. 
Thus, the course on agricultural machinery through 
the web-based training could be suitable for use. 
 
Phase 5: Result-based monitoring and satisfaction 
evaluations of the web-based training 
implementation 
The findings demonstrated that the average test 
scores before and after the training were 63.00 and 
94.57, respectively (see Table 1). The comparative 
analysis of the average test scores showed that the 
post-test scores after the training were higher than the 
pre-test scores before the training at p < 0.05 of 
statistical significance. This could be concluded that 
the training course on agricultural machinery 
promotion through web-based could enhance the 
training efficiency. Thereby, the tool development 
using web-based training could be extended. 
Besides, the study of trainee satisfaction on the web-
based training pointed that the trainee satisfied with 
the tool at the high level (�̅�= 4.20,SD. = 0.90). 

 
Table 1 Achievement Analysis Results of the Web-Based 

Training 
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VI. DISCUSSIONS 
 
The analysis of the agricultural machinery 
technicians’ current status and needs found that the 
staffs lacked knowledge and skills in agricultural 
machinery. The companies, therefore, had seen the 
importance of staff training, letting the training model 
be developed for the agricultural machinery 
technicians to save time and budget. 
The research findings might be derived from the 
analysis and synthesis of literatures and ideas of all 
stakeholders. This was in line with the development 
of training curriculum of Dessler (1998) and Nadler 
(1980) who indicated the need assessment as the first 
stage to assure the stakeholders satisfaction. 
 
There were five elements of the model according to 
the experts’ opinions, i.e. analysis, design, 
development, implementation, and evaluation. This 
result came from the construction of items evaluated 
by experts on the coverage, suitability and 
congruence of all elements. The experts agreed with 
all items and aspects at a high level. The web-based 
training needed to be studied, analyzed, and decided 
in all aspects including color selection, data 
management, and navigation system involving in web 
page designs and characters to communicate with 
web browsers. The ADDIE model of Richey (1986) 
and Glasgow (1990) was applied to design instruction 
for face to face online training (Poese, 2014 and 
Razali, 2016). This was also in line with 
Supawechaya (2005) who stated that the good web 
design was the design that suitable for the target 
group, especially for user convenience. The designed 
web should be of simplicity, continuation, identity 
reflection, benefit content, simple navigation, interest 
and attractiveness. 
 
After the analysis of all the experts’ opinions, the 
researchers had developed five units of training 
contents, i.e. 1) the general knowledge of agricultural 
machine, 2) safe operation on agricultural machine,3) 
diesel engine, 4) transmission and hydraulic systems, 
and 5) peripheral equipment and maintenance. The 
experts’ evaluation showed the index of congruence 
(IOC) over 0.50 in all questions.The website http:// 
agmechthailand.talentlms.com and the website 
manual were graded by experts at a high level. There 
were three parts of the development: 1) developing 
content, 2) bringing the content into the web, and 3) 
testing. This was in line with the process of ADDIE 
model in instructional design (Driscoll, 2002). 
 
The model efficiency in enhancing the agricultural 
machinery mechanic jobs through web-based training 
was based on the testing by the three experimental 
groups. The developmental testing (E1/E2) of the 
web-based training with the individual group was at 
91.50/96.67 while the small group was at 91.48/95.71 
and the large group was at 92.05/96.33. These 

findings indicated the good quality of the training 
model conforming to Sonsai (2014) who said that the 
development and efficiency depend on the step by 
step implementation. All steps of this training 
development were investigated and suggested by 
experts. All procedures of the training model were 
proved and eventually improved to be the efficiency 
model. 
 
The comparative analysis of the post-test scores after 
the training was higher than those before the training 
before at p < 0.05 of statistical significance 
complying with the assumption. This implied that the 
training model can be used to enhance the agricultural 
machinery mechanic jobs. All twenty participants 
expressed high satisfaction with an average of 4.20 
being consistent with sirisukcharoenporn (2017) and 
Patil (2014) who found that the use of e-training 
technology could be an alternative training useful for 
trainees to approach the curriculum by themselves 
with not many obstacles. The trainees could easily 
learn the lessons at any time and any place. This 
model could encourage the trainees to focus more on 
the training. 
The development of web-based training, hence, 
proved to be useful for those who interested or 
concerned in agricultural machinery mechanic jobs. 
This model might also be employed to develop other 
fields of learning. 
 
VII. CONCLUSIONS 
 
The training for enhancing agricultural machinery 
mechanic skills through the web-based model was 
developed through the study of problems and needs, 
the development of the model, the tool and the 
website, the trail use and finding efficiency, as well 
as the satisfaction evaluations. The web-based 
training model comprised five elements – analysis, 
design, development, implementation and evaluation. 
The training had five units – basic knowledge on 
agricultural machinery, safe operation on agricultural 
machinery, diesel engine, transmission and hydraulic 
systems, and peripheral equipment and maintenance. 
This development of web-based training proved to be 
useful for those who interested or concerned in 
agricultural machinery mechanic jobs. This model 
might also be used to develop other fields of learning 
for human resources. 
 
VIII. RECOMMENDATIONS 
 
1. The web-based training should be designed for 

easy to access online self-studying taking a little 
time and having continual lessons. Adding audio 
is one of the alternatives to make the training 
more convenient and reduce fatigue. 

2. The web-based training should have real time 
communication channel such as email, live chat, 
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chat room, facebook, and twitter to support the 
trainees. 

3. The ADDIE Model should be appliedin web-
based training courses in other fields of learning 
to enhance staffs’ potential and efficiency. 

4. The web-based training should be integrated in 
the actual practice to build up the staffs’ skills. 

5. The web-based training should be applied to 
vocational colleges and career development 
institutes to prepare readiness for agricultural 
machinery mechanic jobs. 
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