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Towards Sustainable Learning Regarding to Professional
Competency: A Study of Automotive Air Conditioning

Service Course 1

 This research presents a practical discussion on promoting students professional competency. The

purposes of this research were to develop a competency analysis profile on automotive air conditioning

service course, and to examine the essential core competency for training undergraduate students of

Mechanical Technology Education program at King Mongkut
,
s University of Technology Thonburi. The

qualitative and quantitative data were collected through observations, in-depth interviews, document

analysis, and DACUM (Developing a Curriculum) job analysis process with 12 training instructors from

8 well-known car automobile companies in Thailand. The triangulation method was referred to validate

a competency analysis profile. The results of this study indicated that were 11 job duties, 83 tasks and 7

core competencies framework. As a whole, the mean was rated by respondents at high level, and the mean

rating was calculated for each competencies item. The quality of the resulting had to apply the systematic

curriculum and instructional development to effective implementation guidelines. They can be applied

to change the training program of prospective the mechanical technology education to enhance future

students
,
 competency.

Keywords : Automotive Technology Education / Automotive Air Conditioning Service Course /

Professional Competency

Abstract
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1. Introduction

A country
,
s national competitiveness is

contingent upon the quality of its education system,

and a country
,
s quality of teachers is arguably

the single most important factor that affects its

education quality. Hong et al. [1] defined such

rationale underscores as çthe necessity for a country

to improve the quality of its teaching faculty during

education reform in order to increase its national

competitivenessé (as cited in Reid and Donoghue

[2]. In dealing with national competitiveness, the

ministry of Education of Thailand amended the

National Education Act of B.E. 2542 (1999).

According to Chapter 4, the National Education

Guidelines in Section 22 described çEducation shall

be based on the principle that all learners are

capable of learning and self-development, and are

regarded as being most importanté. The teaching-

learning process shall aim at enabling the learners

to develop themselves at their own pace and to the

best of their potentiality.  Moreover, Section 24

described çIn organizing the learning process,

educational institutions and agencies concerned to

provide training in thinking process, management,

how to face various situations and application of

knowledge for obviating and solving problemsé.

      In recent decades, the effectively training in

automotive technology areas can be provided in the

field of higher education from knowledge-oriented

to competency-based education [3-6]. Competency-

based Education (CBE) is focused on student

learning outcomes with the knowledge, skills, and

attitudes to enhance them to skill development and

solving as problems in their domain of study or

future work [7]. CBE provides the tools to extend

Mechanical Technology Education (MTE) Program

at King Mongkut
,
s University of Technology

Thonburi (KMUTT). As technology assumes an

increasingly dominant role in society, technology

literacy is becoming as essential as students
,

competency and the ability to service, repair and

diagnosis. In providing the fundamentals of

technological literacy, technology education

increases capability prepare to live and work in a

world of continuously evolving technologies.

Current automobiles are a challenge to service and

repair because of this advanced technology, but the

future automobile will be even more complicated

[8]. This advanced and continuously evolving

technology will require students
,
 competencies to

have greater knowledge, skills, and attitudes. In

the area of triple service, repair, and diagnosis

that a technologically literate student uses tools,

materials, training systems, and processes in an

informed, ethical, and social responsible. To be

responsible members of society, students must be

aware, attempt and achievement that ever changing

technology has on their lives [9].

      The MTE program at KMUTT separates into

5 areas are: 1) applied engineering mechanic; 2)

thermal engineering; 3) dynamic systems and

control; 4) automotive technology; and 5) applied

educational technology. The nature of MTE program

requires the integration of different disciplines

such as general education (e.g., mathematics,

science, social science, computer programming,

information technology, language arts, leadership

and management), mechanical engineering,

electrical engineering, electronic engineering,

industrial engineering and industrial education and

training, etc. Therefore, the purposed education

development is motivated by the need for a

systematic MTE educational curriculum between

mechanical engineers and vocational and technical

teachers. The concept of teacher training in MTE

program is to stress implementation of teaching
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technique principle and to emphasize the knowledge,

skills and attitudes in field of mechanical engineering

and educational technology. Derived from the

concept of industrial education is a terminology used

more specifically in this research to describe social

demands that need competency-based learning

strategy for student development. With collaborative

efforts, enterprise and university jointly design

learning programs to meet the demands of potential

student as well as the needs of social demand.

Moreover, automotive technology changes

affect adjustments in, and instructional system and

design of, students
,
 competencies. Thus, MTE

program should awesome competency analysis

model in order to establish the competency connation

and standards in every domain. The intention is to

find out accurate reference information for course

development, instructional design and evaluation

targets [10]. Consequently, the development of an

automotive technology competency analysis profile

model is actually an important requirement for

training undergraduate students. Thus, the purposes

of this study were to: 1) develop a competency

analysis profile on automotive air conditioning

service course; and 2) to examine the essential core

competency for training undergraduate students of

Mechanical Technology Education program at King

Mongkut
,
s University of Technology Thonburi. The

research questions were included: 1. How to

identify the effectively of competency analysis

profile in automotive air conditioning system upon

social demand? 2. What is the essential core

competency for performing in automotive air

conditioning system?

2. Theoretical Framework

In order to accomplish this research, it is essential

to understand the characteristics of competency

analysis have the following;

  • Rationale for designing occupational

competency analysis profile

Occupational competency analysis profile iden-

tifies the essential behavior model for professionals

to carry out a task or mission. This behavioral

model includes motive, characteristic and skill or

knowledge of the fundamental characteristic.

Specially, competency refers to the performance

that a person has to implement in order to work

effectively, especially when adequately playing a

role or undertaking a task/mission. The usefulness

of being observed and measured was setting [11].

Thus, competency is not only the aggregation of

knowledge, skills, and attitude, but also a dynamic

concept of putting action into practice. In particular,

it also means to accomplish the purpose of learning

outcome under a specific need. In order to achieve

the goal of automotive technology training effec-

tively, what needs to be done first is an analysis

of the content of the competency in education and

training so that the items and standards concerning

measuring competencies can be determined.

  • The function of occupational competency

analysis profile

The implementation of an educational training

program should be based on social demands, and

the competency analysis process identifies whether

students have attained the competency standards

proficiently. The purpose is to let graduates devote

themselves to the effect of globalization and revo-

lutions in technology within social demands and

graduates
,
 skills. The main purpose of competency

analysis is to analyze one occupation to improve a

learner understand and approach in the content deals

of work habit, work situation, and workplace.
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  • The DACUM process

DACUM was derived from the phrase çDevelop-

ing A Curriculumé and DACUM approach was

created in July 1968 in British Columbia, Canada.

It is a competency-based approach to curriculum

development and places the emphasis on the

learners gaining ability to meet specific objectives

formulated according to a set of standards. DACUM

is based on three assumptions as follows: 1) Expert

workers can define and describe their job more

accurately than anyone else; 2) Any job can be

effectively described in terms of the tasks that

successful workers in that occupation perform; and

3) In order to be performed correctly, all tasks

demand certain knowledge and attitudes from

workers [12]. The DACUM process consists of four

components namely: 1) the participants; 2) the

DACUM workshop; 3) data analysis; and 4) the

development of the course. The participants in the

workshop should be experts in their respective

areas of specialization, articulate and forward

thinking.

  • The DACUM workshop

Norton [12] says the DACUM workshop brings

together all experts and provides the topic for

identify a competency analysis profile content

framework with consultation and negotiation

of competency-based curriculum. The DACUM

workshop includes the themes of Automotive

Technology Profile through the National Skills

standards Board of America that proposes a

common framework, as shown in Fig. 1, to be

followed by each state or industry sector which

desired to develop standard. Researcher was

moderator explained about the overview of skills

standard framework. Therefore, started at 1)

Occupational title was synonymous to job title,

which specifies the domain of competency

standards. 2) Critical work function, equivalent to

collective competency, was the major responsibility

in a job area. 3) Key activity, synonymous to a single

skill, is the major duty or task involved in carrying

out a critical work function. 4) Performance

indicator provides information on how to determine

when someone was performing each key activity

competently. 5) Technical knowledge was the

related knowledge needed to perform the key

activity. 6) Employability knowledge and skill was

a general competency used to improve performs the

key activity.

3. Research Methodology

In Fig. 1 shows the approach that ibstpi (The

International Board of Standards for Training,

Performance and Instruction) has followed to

develop and validate competencies [7]. In addition,

researcher would like to propose competency

development concept which involved identifying

the knowledge, skills, attitudes, capabilities, and

tasks associated with a particular job role such as

instructional design. The research methodology have

the following: 1) brainstorming the current practices

and existing standards are identified to curricular

content through competency (knowledge and skills);

2) selecting the ethics and values commonly used

to evaluate performance-related behaviors must

also be determined (Attitudes); and 3) designing a

vision of the evolving nature and the future job role

is articulated. The whole process have had found

that current practice, existing standards, ethics,

values, and a vision of the future collectively

provide the major input to the identification and

validation of knowledge, skills, and attitude believed

to be critical to effective performance in a particular

job role. Researcher applied this competency model,
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and modified its on conceptual framework with

construct a competency analysis profile.

The qualitative and quantitative data was

collected through observations, in-depth interviews,

document analysis, and DACUM (Developing a

Curriculum) job analysis process with 12 training

instructors from 8 well-known the car automobile

companies in Thailand. The triangulation method

was referred to validate an automotive technology

competency analysis profile [13]. The triangulation

method is the strategies researcher use to collect data

of collaborating evidence from different individuals

(training instructors and automotive service

technicians), types of data (observations and in-

depth interviews), and methods of data collection

(document analysis and in-depth interviews) in

description and theme in this study. Common

techniques of data gathering are in-depth interview,

documentary analysis, and on-site observation. Just

using these techniques produce a questionnaire for

interpreting the reliability of a competency analysis

profile. As analytic descriptions or reconstructions

of training instructorsû symbolic meanings and

pattern of utilize tools into research design was also

conducted in Fig. 2. Furthermore, accuracy of the

finding are varied terms that researcher use to

describe, and strategies used to validate qualitative

accounts vary in number [14].

Research was designed and adapted according

to Spencer and Lyle [15], since the content validity

co-responded to the present study and development

a model. Only two concepts were selected and

synthesized: the classic study design suing criterion

samples and a short study design using expert

panels that can be applied in Fig. 2. The training

instructors identifies the general areas of job

responsibilities called duties (typically 8-12 per job),

then specified tasks (competencies) performed in

connection with each duties (typically 75-125).

Modified and structured small group brainstorming

techniques are used to obtain the collective expertise

and consensus of the training instructors. High

quality task and duty statements usually result

from this interaction. The three-day DACUM

workshop was held in April 2008 at Department of

Mechanical Technology Education at KMUTT with

8 participants. Researcher is a trained DACUM

facilitator and conducted the workshop.

4. Results

The results has shown by proposing the following

students
,
 competencies that identified and verified

by a panel of subject matter experts currently

employed in the field of Automotive Technology

Education. The competency analysis profile of

automotive body electrical technology system is

divided into 11 job duties, 83 tasks and 7 core

competencies framework. This panel of experts has

determined that these skills will adequately prepare

students for entry level positions in the context of

automotive body electrical technology systems. This

study is developed into module which each in core

competencies are included to guide identifies the

knowledge, skills and attitudes students need to

perform (each competency). Core competencies are

designed to be the basis for training program to

ensure stakeholders input that is relative and

meaningful to the workplace.



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 33 ©∫—∫∑’Ë 4 µÿ≈“§¡ - ∏—π«“§¡ 2553 269

Fig. 1  The ibstpi competency development model.

Fig. 2  Designing of competency analysis profile process.
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Experts are identified to training effectively into

three categories:

1. Competency - an observation and measurable

behavior that has a defining beginning and end; can

be performed within a limited amount of time;

consists of two or more core competencies; and leads

to a product, service, or decision.

2. Core competencies - the skills, knowledge, and

attitudes (written in measurable terms) needed to

perform a given competency.

3. Entry level - position of stakeholders that

requires no previous experience, but may require

some training and/or specific knowledge, skills, and

attitudes. All tasks have the skills level designation

recognize program content requirements vary by

program type and regional subject taught.

Therefore, flexibility has been built into the list

by assigning each task the skills level. The skills

level number simply indicates the minimum in their

program in order to be taught in that area.

Sudsomboon [16] defined that skill development can

be assigned 1 of 3 skills level is:

1. Elementary Skills Level (E-1) items must be

taught in the training program ninety percent (90%).

2. Intermediate Skills Level (I-2) items must be

taught in the training program eighty percent (80%).

3. Advanced Skills Level (A-3) items must be

taught in the training program sixty-five percent

(65%).

Thus, Occupational competency analysis profile

on automotive air conditioning systems describes

the core competencies framework for training

program on automotive technology subjects provide

opportunities [17] to develop, reinforce, and apply.

It consists of 7 core competencies framework have

thus:

1) Numeracy skills as they calculate, estimate,

and measure;

2) Information skills as they identify, locate,

gather, store, retrieve, process, discuss, and present

information;

3) Communication skills as they apply general

education within technology to communicate their

generate ideas, solutions, reflections, and produces;

4) Problem-solving skills as they identify,

describe, and analyze problems, and test their ideas

and solutions through applied cognitive approach,

psychomotor approach, and affective approach;

5) Social and cooperative skills as they interact

with others to solve problems and complete projects;

6) Leadership and career professional teacher

skills as they set goals, plan, address challenges,

resolve conflicts, and code of conduct; and

7) Competencies as they carry out technological

tasks using tools, equipment, and materials correctly,

safety, effectively, and efficiently.

In the each of module, researcher was collected

data based on the conceptual framework of Duffy

[18]. Training instructors was determined with a

questionnaire in each module. The content analysis

was improved to correct and appropriate in the

context of now automotive technology. This study

was a pilot project conducted by MTE program at

KMUTT. The result revealed that:
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Table 1  A questionnaire for important duty and tasks analysis through  DACUM process

Note. Important duty and tasks analysis were rated on a 3-point scale.

Essential = 5, Important = 3, and Not Important = 1.
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Table 2  A questionnaire for task verification to core competencies ratings through DACUM process
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Note. Important duty and tasks analysis were rated on a 3-point scale.

Essential = 5, Important = 3, and Not Important = 1.

The task verification questionnaire consisted of

the list of actual duties and tasks performed by

entry-level training instructors in automotive engine

service, repair and diagnosis as identified the

DACUM process. Respondents were asked to

indicate the importance of each task and how

frequently each task is performed by entry-level

training instructors using a three-point Likert
,
s

Rating scale (Essential = 5, Important = 3, and Not

Important = 1). Analysis of the responses was

Table 2 (cont.)  A questionnaire for task verification to core competencies ratings through DACUM process
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referred to validate an automotive technology

competency analysis profile. The only 7 items

received a mean rating of 4.0 to 5.0 a range defined

as essential, being the highest rating. These

essential duty and task statement need to all items.

Also included in the task verification questionnaire

was the list of competencies required of training

instructors. The importance of 56 core competencies

as rated by respondents and the mean rating was

calculated for each competencies item. Items with

a mean rating of 4.0 to 5.0 were considered essential

to the automotive technology competency analysis

profile on automotive technology course of MTE

undergraduate program at KMUTT. Items with a

mean rating of 3.5 to 3.9 were classified important.

      On the other hand, Susomboon [17] found that

training instructors perceived the cognitive domain

competencies as more important benefits of

automotive technology education program than

competencies in the affective and psychomotor

domains. The knowledge domain of automotive

technology education program completers to: 1)

identification of automotive hand tools set; 2)

identify to use mechanical, electrical and electronics

precision/measure equipment; and 3) knowledge to

select information guide to solve problems. The

essential guidelines to implement of a competency

analysis profile in the context of automotive body

electrical technology systems. Training instructors
,

consensuses the competencies/outcomes must be

specifically articulated and individually addressed

in terms of how the learner will acquire the desired

knowledge, skills and attitudes, and how acquisition

of that competency will be represented into five

stages: [3] [4] [6] [19]

Stage 1: First is a needs analysis, in which

actual needs are determined and sound of social

demands, for design curriculum, for updated

automotive technology, for change in automotive

procedures, or some combination of needs. If the

need for training is confirmed, a job analysis is next

(the DACUM approach recommended). Next is task

verification, which can extend involvement in the

job analysis from expertsû workers and can provide

a means of rating the importance and difficulty of

each task and obtaining other valuable decision-

making information. It provides into six components:

1.1 Conduct needs analysis

1.2 Conduct job analysis

1.3 Conduct task verification

1.4 Select tasks for training

1.5 Conduct standard task analysis

1.6 Conduct literacy task analysis

Stage 2: Based on information collected in stage

1. The instructional programs and materials to be

developed, which instruction will be individualized,

and support instructional media. The development

of learning must focus on objectives for each task

or group of tasks, followed by the competency

analysis profile. Then, the development of learning

can apply to student competency measures. It

provides into four components:

2.1 Determine training approach

2.2 Develop learning objectives

2.3 Develop performance measures

2.4 Develop training plan

Stage 3: Should develop main components,

although depending on the type of materials to be

produced. It provides into six components:

3.1 Perform competency profile

3.2 Draft learning guides/modules

3.3 Construct learning aids

3.4 Construct curriculum guide/lesson plan
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3.5 Construct supportive media

3.6 Pilot-test/revise materials

Stage 4: It provides into four components:

4.1 Implement training plan

4.2 conduct training

4.3 conduct formative evaluation

4.4 document training

Stage 5: The final stage should be done the

formative evaluation. The important step is to

conduct the summative evaluation to collect data for

use in decisions on maintaining or improving the

education. This involves gathering data on the over-

all instructional process, program outcomes, student

follow-up, and cost-effectiveness. Completion of the

evaluation stage produces the performance data and

feedback vital to any education or training system

concerned with quality and improving its worth. It

provides into three components:

5.1 Conduct summative evaluation

5.2 Analyze information collected

5.3 Initiate corrective actions

5. Discussion and Conclusion

This result identified strategies for identifying

and implementing of automotive air conditioning

system. It is identifying the tasks required of

competent undergraduate students in each of study.

These task lists are continually validated by

industry-based teams from 8 well-known car

automobile companies in Thailand, and therefore

represented state-of-the-art service procedures. The

competency analysis profile was also included the

standards for implementing equipment, facilities,

staff, and institutional support. Additionally, the

academic skill content has been identified through

a rigorous process for inclusion in materials.

There were 11 job duties, 83 tasks and 7 core

competencies framework. The only 5 items received

a mean rating of 4.0 to 5.0 a range defined as

essential, being the highest rating. These essential

duty and task statement need to all items. Also

included in the task verification questionnaire was

the list of competencies required of training

instructors. The importance of 56 core competencies

as rated by respondents and the mean rating was

calculated for each competencies item. Items with

a mean rating of 4.0 to 5.0 were considered

essential to the automotive technology competency

analysis profile on automotive technology course

of MTE undergraduate program at KMUTT.  Items

with a mean rating of 3.5 to 3.9 were classified

important. Furthermore, the specifically designed it

cross the competencies by applied from entry level,

assigned 1 of 3 skills level. Researcher found that

a precise language to specify performance. The

precision involves the consistent use of an çaction

verbé as the beginning word. The action verb, also

called active verb, was a transitive verb had the

meaning of acting, performing, or executing, and

always provides important information about the

content of a competency. An action verb was

usually used to describe skill, competency, basic

academic ability, educational objective, curriculum

design, learning assessment, learner profile,

curriculum vitae, and recruitment advertisement. An

action verb also needs an object. The object, a noun

or a noun phrase, is the performing target of the

action verb. Aside from this, it may need to specify

the condition or circumstance to increase precision.

Hence, a competency statement had the form of

çaction verb + object + conditioné.
In addition, language was to specify perfor-

mance. The precision involves the consistent use of

an çaction verbé as the beginning word. The action
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verb, also called active verb, was a transitive verb

had the meaning of acting, performing, or executing,

and always provides important information about

the content of a competency. An action verb was

usually used to describe skill, competency, basic

academic ability, educational objective, curriculum

design, learning assessment, learner profile,

curriculum vitae, and recruitment advertisement. An

action verb also needs an object. The object, a noun

or a noun phrase, is the performing target of the

action verb. Aside from this, it may need to specify

the condition or circumstance to increase precision.

Hence, a competency statement had the form of

çaction verb + object + conditioné that can be

proposed in Fig. 3 [12] [20].

Fig. 3  Skill Standards Framework of America.

It was provided the themes of automotive

technology profile through the National Skills

standards Board of America that proposes a common

framework, as shown in fig. 1, to be followed by

each state or industry sector which desired to develop

standard. Researcher was moderator explained about

the overview of skills standard framework. Therefore,

started at 1) Occupational title was synonymous to

job title, which specifies the domain of competency

standards. 2) Critical work function, equivalent to

collective competency, was the major responsibility

in a job area. 3) Key activity, synonymous to a single

skill, is the major duty or task involved in carrying

out a critical work function. 4) Performance

indicator provides information on how to determine

when someone was performing each key activity

competently. 5) Technical knowledge was the

related knowledge needed to perform the key

activity. 6) Employability knowledge and skill was

a general competency used to improve performs

the key activity.

      The design of occupational competency analysis

profile was crucial for competent performance on

quality undergraduate students. They are also the

basis for the integration of higher education and

contextual or applied learning. The significant points

can be proposed as follows:

1. Students must continually adapt to changing

competency and technology as automotive

components and systems become increasingly

sophisticated.

2. Dual training program between university

and enterprise is the best preparation for these

challenging technology-based learning.

3. Opportunities should be done for students

with operation to current situation or relative jobs.

The essentially skills as well as diagnostic and

problem-solving skills, knowledge of electronics and

instrumentation aptitude.

The successful realization of competency-based

education are heavily on the teachers, who expected

to give up their role as ùknowledge transmitterû and
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adopt new role of ùcoachû [5] [6] [21] [22], and

ùinstructional designerû [23] [24]. Researcher hopes

that this research has begun to address some of

significant educational challenges of automotive

technology performing. A thorough systematic

curriculum and instructional development has

resulted in establishment of clear, realistic and

justifiable competency analysis profile [25]. This

comprehensive will facilitate common standards of

training and professional practice which iterative

approach to training program development. These

reasons provide a universal structure for training

and assessment of automotive technology on

competency-based educational development.

6. Suggestions

The following suggestions were derived from the

results and analysis of this research:

1. This research has been developed in occupa-

tional competency analysis profile that can be

used to improve capability and establish training

program. It may be faster and more effective to

finish establishing the necessary competency

analysis profile.

2. Each step of occupational competency

analysis profile, identifies the competencies needed

to enter a given automotive technology area.

3. The occupational competency analysis

profile not only lists the competency but also clusters

those competencies into broader instructional

modules and details the knowledge, skills, and

attitudes (students
,
 competencies) needed to perform

each competency.

4. Within the competency list are two levels of

items: core competency and core skills. Core com-

petency items, which are essential for entry-level

students, are required to be taught. Core skills items

are those needed to integrate for increasing actively

in the identification and verification of additional

items.

7. Recommendations

The recommendations that the two delivery

methods were similar in terms of final learning

outcomes:

1. Instructional system design through modules

and focuses on performance-based, individual paced

& needs and learning in the field with assistance of

resource person.

2. Assessment and evaluation should be applied

the authentic method through objective criterion,

criterion-referenced and student competencies.

3. Training strategies should be applied by

learning with technology and high-end tools for

operating that affected to manipulate and accuracy.
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