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Message from the President of Khon Kaen University 

 

 

It is my honor to welcome all delegates and participants 

of the 3rd National and International Conference on 

Curriculum and Instruction. On behalf of Khon Kaen 

University, I would like to extend my warmest welcome to 

all of you to our university and Khon Kaen Province.  

 

This year conference focuses on the theme “Curriculum 

and Instruction: discipline of diversity for unity”. It is 

hosted by the Faculty of Education of Khon Kaen University, in collaboration with the College 

of Education, Washington State University of the United States, and the leading higher 

education institutions in Thailand including the Association of Curriculum and Instruction of 

Thailand, Sripatum University, Nakhonratchasima Rajabhat University, Nakhon Phanom 

University, Udon Thani Rajabhat University, Sakon Nakhon Rajabhat University, Buriram 

Rajabhat University, and Roi Et Rajabhat University. 

 

The goals of this conference are to give national and international educators the opportunity 

to share ideas on curriculum and instruction, and to form networks while working together on 

challenging the discipline of diversity for unity.  

 

I wish this conference a great success and look forward to the continuation of the 

collaboration and exchange for the benefit and development of all of our countries. 

  

 

 

Associate Professor Kittichai Triratanasirichai, Ph.D. 

President of Khon Kaen University 

https://www.reru.ac.th/


Message from the Dean of the Faculty of Education, Khon Kaen University 

 

 
First of all, I would like to express my congratulations to the scholars of 

curriculum and instruction, as well as those who are interested in 

curriculum and instruction perspectives that are invited to participate in 

this year national and international conference of “Curriculum and 

Instruction: discipline of diversity for unity”.  

 

The long history of the discipline of curriculum and instruction has been 

concurrently initiated with knowledge acquisition process and the 

instructional management in higher education. Nowadays, it can be 

obviously seen that the more teaching and learning disciplines of different fields of study have been 

increasingly developed, the more individual discipline of curriculum and instruction have been variously 

found. As a result, a challenge for scholars of curriculum and instruction is to find out how to unite this 

diversity in order to represent the identity of this field of study accordingly.  

 

I also would like to express my gratitude and my sincere appreciation to our co-host institutions, the guest 

speakers and the organizing committee for their efforts and time on preparing things for making this 

conference a success as we all expected, particularly the development of curriculum and instruction as a 

field of research.   

 

 

 

Assistant Professor Maitree Inprasitha, Ph.D. 

Dean of the Faculty of Education  

Khon Kaen University 

   
 

 



Message from the Dean of the College of Education, Washington State University 

Professor Dr.Micheal Trevisan  

 
It is an honor and privilege for the College of Education at 

Washington State University to co-host the international curriculum 

conference, “Curriculum and Instruction: Discipline of Diversity for 

Unity” here in Khon Kaen, Thailand. For more than 15 years, a 

formal partnership has existed between the Faculty of Education at 

Khon Kaen University and the College of Education at Washington 

State University. This conference symbolizes our newly expanded 

partnership by including another discipline to our collective work; 

namely, Curriculum and Instruction. The posters, presentations, 

and keynote addresses will surely stimulate thinking in new and 

different ways for participants. A real strength of the conference will be the establishment of formal and informal 

networks and collaborative teams that will generate new work. I hope that all participants will come away with a 

renewed sense of possibilities and hope as we discuss and grapple with cutting edge ideas dealing with 

curriculum and instruction.  
 

I want to thank the Faculty of Education at Khon Kaen University for being the primary host for this conference in 

the beautiful city of Khon Kaen, as well as all the individuals who have done background work to make this 

conference a success. Best wishes for a successful conference. 

 

Curriculum and Instruction: Discipline of Diversity for Unity (Administration’s Perspective) 

Curriculum and instruction has historically been the purview of teachers and faculty. While still the case, it has 

become increasingly clear in the last several years that there are many stakeholders, including administrators, 

who are vested in the development, adoption, and implementation of curriculum. Curriculum movements in the 

United States, tension points among those who work on and advocate particular curricula, and research and 

technology advances show just how important curriculum is for teaching and learning and the divisions among 

various curriculum proponents. 

 

Universal Design for Learning (UDL) is arguably one of the leading curriculum frameworks in the United States 

today. The UDL curriculum framework, built on findings from cognitive psychology and its appeal to meet the 

needs of the widest possible learners, UDL has the potential to unite curriculum stakeholders in a way not seen 

in previous curriculum movements. To this end, evaluation has an important role to play for the enhancement of 

school curriculum and the documentation of what works well in serving the learning needs of students. Further, 

school principals could act as instructional leaders as teachers work to evaluate their curricular efforts. Evaluation 



has largely been absent from UDL discussions. A quick internet search showed one evaluation report regarding a 

school district’s UDL work. The simple, straightforward evaluation framework presented, is offered with the idea of 

further supporting UDL work, and do so with a spirit of ongoing curriculum enhancement, transparency, and 

accountability.  

 

 

Professor Professor Dr.Micheal Trevisan  

The Dean of the College of Education,  

Washington State University 

 



Message from the Associate Dean for Diversity and International Programs, 

Washington State University, Dr.Paula Groves Price 

 

 
It is a great honor for me to make my first journey to 

Thailand to be a part of the 3rd National and International 

Conference on Curriculum and Instruction. I wish to extend 

my sincere gratitude to Khon Kaen University and the 

Conference organizers for this amazing opportunity. The 

partnership that the Washington State University College of 

Education shares with the Faculty of Education at Khon 

Kaen University is one that we value greatly, and I look 

forward to strengthening our collaborations as we continue to 

work together. The theme of this year’s conference, “Curriculum and Instruction: discipline of diversity for 

unity” is of particular importance across the world today. Similar to the United States of America, 

Thailand is home to many ethnic groups, cultures, and languages. Developing curriculum and 

instructional practices that honor diversity and the backgrounds of all learners is one of my greatest 

priorities as an educator and researcher. I am grateful that we have this Conference to learn from each 

other, network, and share ideas on ways that we can improve education and schooling in our respective 

communities.  

 

Diversity for Unity: Culturally Responsive Teaching  

Across the world, one of the greatest challenges that educators face is in the area of curriculum and 

instruction. Educators work tirelessly to find ways to improve curriculum and raise standards while 

finding teaching strategies that meet the needs of all learners. The connection between culture and 

classroom learning is a topic that has been studied by many researchers in different disciplines. 

Evidence shows that cultural practices influence thinking processes, which serve as tools for learning in 

and out of school. Culturally responsive education, therefore, recognizes, respects, and uses students’ 

identities and backgrounds as meaningful sources for creating positive learning environments for all 

learners. 

 

Experts in the field of Culturally Responsive Teaching believe that the needs and interests of students 

from all backgrounds are met within a climate of respect for differences. In culturally responsive 

classrooms, teachers incorporate diverse learning strategies that recognize different learning styles, and 

use active teaching methods that promote engagement and critical thinking. Teachers play the role of 

facilitator, guide and instructor and are sensitive to the cultures and customs represented in the 



classroom. Instruction also uses culturally valued knowledge that is relevant to students’ lives. In the 

culturally responsive classroom, curriculum is designed to capitalize on students’ cultural backgrounds, 

and students learn to understand difference for greater harmony and unity. This presentation will provide 

examples of culturally responsive education for unity, and discuss the promise and difficulties of 

reforming education that is grounded in these principles.  

 

Paula Groves Price, PhD 

Associate Dean for Diversity and International Programs 

College of Education 

Washington State University 

 



อภิปรายหมู่ 

“หลกัสูตรและการสอน: ทางรอดของการศึกษา” 

 

รองศาสตราจารย ์ ดร.พิมพนัธ ์เดชะคปุต ์   

ประวติัการศึกษา   ครุศาสตรดุษฎบีณัฑติ สาขาวชิาหลกัสตูรและการสอน   

     จุฬาลงกรณ์มหาวทิยาลยั  

ตาํแหน่งหน้าท่ีปัจจบุนั  

  ประธานสาขาวชิาหลกัสตูรและการสอน และรองศาสตราจารย ์

ประจาํสาขาวชิา การศกึษาวทิยาศาสตรแ์ละสาขาวชิาหลกัสตูรและการสอน 

ภาควชิาหลกัสตูรการสอนและเทคโนโลยกีารศกึษา คณะครุศาสตร ์

จุฬาลงกรณ์มหาวทิยาลยั  

ประสบการณ์การสอนหรอืความเช่ียวชาญทางวิชาการ �  

  • การพฒันาหลกัสตูรและหน่วยการเรยีนรูบ้รูณาการ �  

  • การเรยีนรูบ้รูณาการทีเ่น้นนกัเรยีนเป็นศนูยก์ลาง �  

  • การสอนเพื่อพฒันาการคดิและกระบวนการคดิ �  

  

รองศาสตราจารย ์ ดร.สนัติ  วิจกัขณาลกัญฉ์  

ประวติัการศึกษา  

 ศกึษาศาสตรดุษฎบีณัฑติ สาขาหลกัสตูรและการสอน  

   มหาวทิยาลยัขอนแก่น 

    ตาํแหน่งหน้าท่ีปัจจบุนั 

รองศาสตราจารย ์สาขาหลกัสตูรและการเรยีนการสอน  

คณะศกึษาศาสตร ์มหาวทิยาลยัขอนแก่น 

ประสบการณ์การสอนหรอืความเช่ียวชาญทางวิชาการ 

• วทิยาศาสตรศ์กึษา  • เทคโนโลยกีารศกึษา  • หลกัสตูรและการศกึษา  
 

     

ผูช่้วยศาสตราจารย ์ ดร.ธีรชยั  เนตรถนอมศกัด์ิ  

ประวติัการศึกษา  

 • ศกึษาศาสตรบณัฑติ (เกยีรตนิิยมอนัดบั 1) สาขาวชิาการ 

    ประถมศกึษา มหาวทิยาลยัขอนแก่น 

 • ศกึษาศาสตรมหาบณัฑติ สาขาวชิาการประถมศกึษา   

   มหาวทิยาลยัขอนแก่น 

 • การศกึษาดุษฎบีณัฑติ สาขาวชิาการวจิยัและพฒันาหลกัสตูร 

   มหาวทิยาลยัศรนีครนิทรวโิรฒ 

ตาํแหน่งหน้าท่ีปัจจบุนั 

ประธานคณะกรรมการบรหิารหลกัสตูร สาขาวชิาหลกัสตูรและการเรยีน

การสอน คณะศกึษาศาสตร ์มหาวทิยาลยัขอนแก่น และผูช้่วยศาสตราจารย ์

สาขาหลกัสตูรและการเรยีนการสอน คณะศกึษาศาสตร ์มหาวทิยาลยัขอนแก่น 



คาํกล่าวรายงานฉบบัภาษาองักฤษ 

การประชุมวิชาการระดบัชาติและนานาชาติ “Discipline of Diversity for Unity”  

วนัท่ี 4 กมุภาพนัธ ์2560 ณ ห้องออรคิ์ด บอลรมู โรงแรมพลูแมน จ. ขอนแก่น 

 
 

The President of Khon Kaen University    

  

 On behalf of the committee of Ph.D. program of curriculum and instruction, the Faculty of Education, 

Khon Kaen University, it is our great pleasure to host the 3rd national and international conference titled 

“Discipline of Diversity for Unity”. I would like to thank you for your precious time to preside over the 

conference today.   

This conference is a part of Thailand curriculum and instruction partnerships’ events. The objectives 

are 1) to blossom relationships among curriculum and instruction departments in Thailand, 2) to have this 

conference as a venue to deliberate academic knowledge and expertise, 3) to have lecturers and students 

enhancing their presentation skills professionally, and 4) to have Education Faculty be more well-known in 

curriculum and instruction field. 

This time, it is our honor to have Dr. Michael S. Trevisan, Dean of Collage of Education, Washington 

State University and Dr. Paula Groves Price, Associate Dean for Diversity and International Programs, 

College of Education, Washington State University as our Keynote speakers. 

 There are more than 200 participants in this conference. The participants comprise of lecturers, 

educators, graduate students in curriculum and instruction field and those in other fields who are interested in. 

For the first time this year, NICCI is completely on-line. We have successfully managed the whole conference 

with a comprehensive on-line process for abstract and paper submission, conference registration, hotel 

reservation, and other services. 

 Now, may I call upon Associate professor Dr. กติตชิยั ไตรรตันศริชิยั, the President of Khon Kaen 

University to address the conference? 

 

 

 

 

 

 

 

 

 



คาํกล่าวเปิดงานฉบบัภาษาองักฤษ 

การประชมุวิชาการระดบัชาติและนานาชาติ “Discipline of Diversity for Unity”  

วนัท่ี 4 กมุภาพนัธ ์2560 ณ ห้องออรคิ์ด บอลรมู โรงแรมพลูแมน จ. ขอนแก่น 

 
 

Honorable speakers, distinguished participants, Ladies and Gentlemen 

 It is my pleasure to be invited to preside over the conference held by the Ph.D. program of 

curriculum and instruction, Faculty of Education, Khon Kaen University and its partnerships.    

 It is accepted that it is worth to gain knowledge and learn new trends in education from specialists 

directly, especially foreign experts in related fields. This may lead us to accomplish the research to be 

published internationally according to the goal of the national research university.  

Furthermore, the speakers’ expertise is in the field of education. I strongly believe that all participants 

will gain knowledge to improve their research quality. 

 Finally, I wish to thank all of the participants who have sacrificed their time, endeavors to be here.  

Of course, your presence has fulfilled this gathering.   I am confident that the conference will achieve its goal 

through your active participation.   

 May I once again extend my warmest welcome to all of you and wish you will enjoy our hospitality. 

 At this auspicious moment, I may now declare the opening of the 3rd National and International 

Conference on Curriculum and Instruction: Discipline of Diversity for Unity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



คาํกล่าวต้อนรบัฉบบัภาษาองักฤษ 

การประชมุวิชาการระดบัชาติและนานาชาติ “Discipline of Diversity for Unity”  

วนัท่ี 4 กมุภาพนัธ ์2560 ณ ห้องออรคิ์ด บอลรมู โรงแรมพลูแมน จ. ขอนแก่น 

 
 

Honorable speakers, distinguished participants, Ladies and Gentlemen 

 

 It is my great pleasure and privilege to be here today and welcome all of you on behalf of the 

Faculty of Education, Khon Kaen University. I would like to extend our warm welcome to you from all over 

Thailand and our honored guest speakers for this productive conference.  For the first of its kind, we are 

proud and honored to host this important event.   

 Your strong support and active participation have made the conference a record-breaking event. We 

have exceeded the total number of papers ever presented and the total number of people ever registered.  

 An impressive roster of distinguished speakers; Professor Dr. Mike Trevisan and Dr. Paula Groves 

Price from Washington State University, USA has been assembled for this Opening ceremony and plenary 

sessions.   

 My thanks also go to PhD program of curriculum and instruction, Assistant Professor Dr. ธรีชยั เนตร

ถนอมศกัดิ ์ and the team for their hard working to make the conference happen today.  The Local 

Arrangement Committee is committed to provide maximum hospitality. Please feel free to ask questions to 

committee members. We are here to serve you.   

 Finally, I wish to thank all of the participants who have sacrificed their time, endeavors to be here.  

Of course, your presence has fulfilled this gathering.   I am confident that the conference will achieve its goal 

through your active participation. 



กาํหนดการ 

The National and International Conference on Curriculum and Instruction 

“Discipline of Diversity for Unity” 

การประชมุวิชาการระดบัชาติและนานาชาติ หลกัสูตรและการสอนสมัพนัธแ์ห่งประเทศไทย ครัง้ท่ี 3 

“หลกัสูตรและการสอน ศาสตรแ์ห่งความหลากหลายเพือ่ความเป็นหนึง่เดียว” 

วนัเสารท่ี์ 4 กมุภาพนัธ ์2560  ณ ห้องออรคิ์ด บอลรมู โรงแรมพลูแมน จงัหวดัขอนแก่น  

8.30 – 9.00 น.  ลงทะเบยีน รบัเอกสาร 

9.00 – 9.20 น.  พธิเีปิด 

   เปิด Teaser งาน  

   -   กล่าวรายงานการจดัประชุม 

      (โดยประธานคณะกรรมการบรหิารหลกัสตูร สาขาหลกัสตูรและการสอน ป.เอก) 

   -  ประธานกล่าวเปิดงาน  

   (โดย อธกิารบดมีหาวทิยาลยัขอนแก่น) 

   -   กล่าวตอ้นรบัผูเ้ขา้ร่วมประชมุ  

   (โดย คณบดคีณะศกึษาศาสตรม์หาวทิยาลยัขอนแก่น) 

-  มอบของทีร่ะลกึ 

   -   ถ่ายภาพร่วมกนั (แขกผูม้เีกยีรต ิกรรมการจดังาน ผูแ้ทนเจา้ภาพร่วม) 

9.20 – 9.30 น.  การแสดงเปิดการประชุม ชุดกฤษฎาภนิิหาร (โดย นกัศกึษาคณะศลิปกรรมศาสตร)์ 

9.30 – 10.10 น.  บรรยายหวัขอ้ “หลกัสตูรและการสอน ศาสตรแ์ห่งความหลากหลาย  

                                                  เพือ่ความเป็นหนึง่เดยีว: ในมุมมองทางการบรหิาร” 

    Keynote speaker: Prof. Dr. Mike Trevisan  

      Dean, College of Education, Washington State University 

10.10 – 10.45  บรรยายหวัขอ้ “หลกัสตูรและการสอน ศาสตรแ์ห่งความหลากหลาย  

                                                  เพือ่ความเป็นหนึง่เดยีว: ในมุมมองของนกัปฏบิตั”ิ 

    Keynote speaker: Dr. Paula Groves Price 

      Associate Dean for Diversity and International  

      Programs, College of Education, Washington State University 

10.45 – 11. 00 น. พกัรบัประทานอาหารว่าง  

11.00 – 12.00 น. อภปิรายหมู่ หวัขอ้ “หลกัสตูรและการสอน: ทางรอดของการศกึษา” 

   วทิยากร  รศ. ดร. พมิพพ์นัธ ์เดชะคุปต์ 
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Introduction  
 According to Thailand 4.0 policy, Thai government has launched a new flagship sustainable 
development that will be the master plan to free Thailand from the middle-income trap, making it a high-
income nation in five years. Additionally, Thailand automotive industry is the largest in Southeast Asia. 
(http://www.bangkokpost.com/business/news/1173133/). The automotive sector is a major driver of Thai 
economy with strong infrastructures and a vast network of small and large, local and foreign companies all 

Design of automotive mechatronics systems design challenges relate to design integration, design 
verification, and application of computer programming. Therefore, an appropriate learning approach to 
support students’ knowledge representation competence is required, which is also necessary to consider both 
in the conceptual phase as well as in the design phase. The purpose of this research was to examine the 
effects of an automotive mechatronics systems design program on students’ perception of knowledge 
representation competence. Participants were 63 undergraduate mechanical technology students, Faculty of 
Industrial Technology at Nakhon Si ThammaratRajabhat Universityin the semester 1/2016. The research 
instrumentation included system design practice and tests, which the knowledge representation competence 
questionnaire was used to measure the learning outcomes. The research results revealed that participants 
who had automotive mechatronics systems work experience in vocational certificate, practice their skills by 
design tools, and higher pre-test competence scores that significantly higher post-test competence scores. 
Participants who studied in high school, scored higher on design integration, and had a higher level of design 
methods that significantly lower post-test competence scores. Findings indicated that support and eventually 
automate the aforementioned tools and understanding processes to collect, structure and communicate the 
generated information and data for automotive mechatronics systems designare discussed. 
 
Keyword(s): Please include appropriate key words here, in alphabetical order and separated them by 
commas. (Optional) 
 
Introduction  
 
According to Thailand 4.0 policy, Thai government has launched a new flagship sustainable development that 
will be the master plan to free Thailand from the middle-income trap, making it a high-income nation in five 
years. Additionally, Thailand automotive industry is the largest in Southeast Asia. 
(http://www.bangkokpost.com/business/news/1173133/). The automotive sector is a major driver of Thai 
economy with strong infrastructures and a vast network of small and large, local and foreign companies all 
along the car-production supply chain. A large hub in ASEAN and Asia, the Thai automotive industry is 
gearing towards a green automotive production base (http://aseanup.com/thailand-automotive-
industryoverview/). 
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along the car-production supply chain. A large hub in ASEAN and Asia, the Thai automotive industry is 
gearing towards a green automotive production base (http://aseanup.com/thailand-automotive-
industryoverview/). 
 
 With development, the Faculty of Industrial Technology at Nakhon Si ThammaratRajabhat 
University provides the student emphasize an illustrate view of the Automotive Mechatronic Systems Design 
(AMSD) challenges relate to design integration, design verification, and application of computer programming. 
Developing the AMSD requires knowledge representation between engineers of mechanical, electrical, 
electronics, control, and computer science domains (Pahl et al., 2007; Sudsomboon, 2010; 2013; 2014).  
Therefore, an appropriate learning approach to support students’ knowledge representation competence is 
required, which is also necessary to consider both in the conceptual phase as well as in the design phase. 
The knowledge representation competence is a need for engage engineering approach with a highly 
integrated development learning strategy to enhance undergraduate mechanical technology students on the 
AMSD.   
 
 Why must be conducted the knowledge representation competence? Because of the AMSD 
engagement, automotive mechatronics systems have increased their multi-disciplinary objective and 
constraint evaluation for students’ to transform the knowledge representation learned in university into their 
practice. The knowledge representative competence has not been defined in mechanical technology areas by 
other researchers with consensus. Researchers’ states sense of professional confidence and success in their 
practice on how well students learn to practice skills properly address among mechanical, electrical, 
electronics, control, and computer science domains (Putra et al, 2013).   
 
 The challenges in mechatronics design are problems for a concurrent of both academic and 
industrial sources. This study is focusing on design tools to select the AMSD that illustrate such applications. 
Moreover, professional behaviour is an important integral part of knowledge representation competence in a 
profession because it not only creates the AMSD safety, code of conduct, and high quality practice skill 
through collaboration with team works enough to meet the challenges of the real-world situation environment. 
The knowledge representation competence in this study was defined as the ability to apply knowledge in 
selecting design tools and rational their performance.     
 
Purpose 
 The purpose of this research was to examine the effects of an automotive mechatronics 
systems design program on students’ use of knowledge representation competence learning strategies. 
Research question included: Did the ABS and ESP systems as AMSD behaviour and execution time through 
logical and physical simulations questions affect learners’ use practice skills?   
 
Theoretical Background  
 Automotive Mechatronics Systems Sudsomboon (2014) stated the automotive mechatronics 
systems were especially advanced in the field of automobiles. Therefore, this area is considered to show 
practice skills properly address among mechanical, electrical, electronics, control, and computer science 

http://aseanup.com/thailand-automotive-industryoverview/
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domains. In this study, researchers have conducted the ABS and ESP systems as AMSD prototypes. The 
research design is specifically, during implementing the PSS strategy, the students should be know in order 
to increase the functionality further, to save space and assembling costs and to increase the passive safety, 
two types of mechatronic brake-by-wire systems were developed, the electrohydraulic brake (EHB), since 
2001 in series production (Mercedes SL and E-class), and the electromechanical brake (EMB), for which 
AMSD prototypes exist (Iserman, 2008; Janchek, 2011) as shown in Figure 1. 

 
Figure 1.  Signal flow diagram for different mechatronic brake systems of passenger cars  (a) 

Electrohydraulic brake (EHB) with hydraulic brake;  (b) Electromechanical brake (EMB) without mechanical 
backup (Iserman, 2008) 

 
 
Knowledge Representation Competence 
 Illustrates how the hardware and software integration take place. An additional contribution 
of the process knowledge and information proceeding is involved besides the feedback process (Shetty&Kolk, 
2011). The block diagram representation provided insights for rearranging the relationships among different 
knowledge concepts. In this study, the AMSD prototypes of fusing and synchronizing model, sensor, and 
actuator information are called real-time interfacing. An essential ingredient is in the modelling and simulation 
environment as shown in Figure 2. 

 
Figure 2. The AMSD prototypes of real-time interfacing model 
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 Modeling was the process of knowledge representation the AMSD behaviour and execution 
time of cause-and-effect structures. For the control design domain in ASMD design environment, a theoretical 
framework that illustrates (Putra et al, 2013) was:  
 In mechanical design, dimensions, shapes, and materials that correspond to the physical 
objects are the main interest of the ABS and ESP systems. Thus, knowledge representation competence 
concepts and grouping parts according to other design criteria with physical proximity become problematic.  
 In electrical design, objects from mechanical and electronic domains of the ABS and ESP 
systems, and tools related to its focus on the connectivity of elements and the communication them. 
 In electronics design, the physical implementation of the control was controlled by software 
for electronic design support predictions of the ABS and ESP systems as AMSD behaviour and execution 
time through logical and physical simulations.  
 In control design, the physical system was also referred as the plant, was often abstracted 
to a black box model. From such point of view it was to find out the explicit connection between the 
behaviour and its physical causes.  
 In professional behaviour, requirement management and capture tools focused on 
knowledge representation competence textual requirements information with computer science. The link to 
other designed domains was mainly made through document referring, and it was the task of the current 
design data (Sudsomboon, 2016).  
 
 Design  
 A pre-test and post-test experimental design was employed in this study. Participants were 
63 undergraduate mechanical technology students, Faculty of Industrial Technology at Nakhon Si 
ThammaratRajabhat University in the semester 1/2016.   
 
 The AMSD behaviour and execution time of cause-and-effect structures system 
design practice and tests 
 Five category tests included the practice skills proficiency level of the ABS and ESP 
systems through logical and physical simulations via the AMSD prototypes of real-time interfacing model as 
follow as mechanical design, electrical design, electronics design, control design, and professional behaviour. 
The ABS and ESP systems through logical and physical simulations via the AMSD prototypes of real-time 
interfacing model was chosen as the text book not only in consideration of the service manual. It was not 
concerns for the student to have any pre-knowledge of any specific domain before they could understand the 
AMSD prototypes of real-time interfacing model (Chen, Li, & Wang, 2014).  
 
 There were five key points made in the teaching procedures: (1) choose reference input; (2) 
find the actuators of the ABS and ESP systems through logical and physical simulations via the AMSD 
prototypes of real-time interfacing model; (3) exclude irrelevant ideas of mechanical systems; (4) draw out the 
AMSD prototypes of real-time interfacing model in block diagram in Simulink – Simulation relationships 
among the ideas, and (5) engage ideas with lines and markings. The AMSD prototypes of real-time 
interfacing model in block diagram that the researchers demonstrated for the students was mainly 
Electrohydraulic brake (EHB) with hydraulic brake.    
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 Instrumentation 
 The research instrumentation included system design practice and tests, which the 
knowledge representation competence questionnaire was used to measure the learning outcomes. On the 
test sheet, there were 32 the ABS and ESP systems as AMSD behaviour and execution time through logical 
and physical simulations questions. The test time was 120 min. The reliability of the tests were .82 (pre-test), 
.86 (post-test, and .78 (Electrohydraulic brake (EHB) with hydraulic brake test). The difficulty levels of the 
tests were .64 (pre-test), .58 (post-test), and .53 (Electrohydraulic brake (EHB) with hydraulic brake test). The 
pre-test and post-test score was 50 points.   
 
 Procedure 
 Learners’ were simple randomly assigned to vocational certificate educational background 
group (N = 33) and high school educational background group (N = 30). In order to make the research more 
consistent, the vocational certificate educational background and high school educational background groups 
were instructed by the researchers. The researchersintroduced the idea of modeling was the process of 
knowledge representation the AMSD behaviour and execution time of cause-and-effect structures. For the 
control design domain in ASMD design environment, a theoretical framework that illustrate after the pre-test 
finished to the participants in the both group. Also, as part of the teaching, the learners practiced the EHB 
and EMB with system components with five key points made in the teaching procedures. After the practice 
was completed, the researchers administered post-test in the one week.   
 
 Data Analysis 
 Descriptive statistics were used Two-way analysis of variance (ANOVA) were conducted to 
investigate. The interpreting significance of the results, the statistically significance was set at .05.   
 
Results  
Did the ABS and ESP systems as AMSD behaviour and execution time through logical and physical 
simulations questions affect learners’ use practice skills? 
 
Table 1. The independent t-test of pre-test and post-test of the two groups  

 
* p< .05 
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 Research question focused on the effects of an automotive mechatronics systems design 
program on students’ use of knowledge representation competence learning strategies by using both 
vocational certificate educational background and high school educational background groups’ responses on 
the pre-test and post-test learning strategies tests. The results showed that there was no significant 
difference before the experiment; the researchers used the independent sample (t-test) to analyze of the pre-
test. There was no significant difference between these two groups (t = -2.76, p = .43) as shown in table 1. 
On the post-test, there were significant difference between the two groups (t = -3.91, p = .03); the vocational 
certificate educational background group (x = 39.04) scored higher than the high school educational 
background group (x  = 31.82). Table 2 represents the results showed that the score of choose reference 
input and engage ideas with lines and markings increased significantly in the high school educational 
background group. 
 
Table 2. The independent t-test of the two groups 

 
* p< .05 
 
Discussion  
 The ABS and ESP systems as AMSD behaviour and execution time through logical and 
physical simulations tests were completed by the students before and after of an automotive mechatronics 
systems design program on students’ use of knowledge representation competence learning strategies. The 
results found that the students more effectively conducted such choose reference input and engage ideas 
with lines and markings. The AMSD prototypes of real-time interfacing model in block diagram in Simulink – 
Simulation relationships among the ideas puts skills in illustrating to use, and transforms learning strategies 
into practice skills that enables the learner to generate idea and retrieve information absolutely. This study 
enhances the teaching and learning to connect research about teacher education effectiveness and school 
effectiveness to arrive at an integrative conceptualization that has the potential of improving empirical 
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research in both fields (Chen, Li, & Wang, 2014; Sudsomboon&Hemwat, 2012; Sudsomboon, 2013; 
Sudsomboon, 2014).   
 
 Consequently, this study represents two main conclusions: a) the metaphors the choose 
reference input produced describe only partially how students represent their own learning processes; 
therefore, students learning representation can be defined as modeling was the process of knowledge 
representation the AMSD behaviour and execution time of cause-andeffect structures. For the control design 
domain in ASMD design environment; and b) the developmental approach of learning representation is 
observable by engage ideas with lines and markings and, to some extent, by educational background.  
 
 In this study, researchers found that learners not only have to emphasize the find the 
actuators of the ABS and ESP systems through logical and physical simulations via the AMSD prototypes of 
real-time interfacing model; connect to design exclude irrelevant ideas of mechanical systems; and then find 
related ideas draw out the AMSD prototypes of realtime interfacing model in block diagram in Simulink – 
Simulation relationships among the ideas (Putra et al, 2013; Wang et al., 2009). Also the students have to 
solve problems to analyze and synthesize the AMSD prototypes of real-time interfacing model in block 
diagram in Simulink – Simulation according to the learners’ experience (Sudsomboon, 2014). 
 
Conclusion  
 
 The results are compared with a widely used findings indicated that support and eventually 
automate the aforementioned tools and understanding processes to collect, structure and communicate the 
generated information and data for automotive mechatronics systems design are discussed. The ABS and 
ESP systems as AMSD behaviour and execution time through logical and physical simulations questions 
affect learners’ use practice skills provides the cause-and-effect structures system design practice and tests. 
Thus, the knowledge representation competence tests were used to measure the learning outcomes for the 
construction and dynamic update of the students’ performance. And then students learning representation 
can be represented the data collection to develop course and or curriculum studies in undergraduate 
mechanical technology and graduate program in industrial technology that offers higher education and 
professional practice skills based on social demand (Sudsomboon, 2010). 
 
Recommendation and Suggestion  
 The result was a new discovery in automotive mechatronics systems design learning 
strategies. In order to inspect the students’ gain after the experiment and investigate feedbacks at the end of 
the course students should be required to complete the study. The suggestion is involved besides the 
feedback process (Chen, Li, & Wang, 2014; Putra et al, 2013). The block diagram representation provided 
insights for rearranging the relationships among different knowledge concepts. Developing the AMSD 
behaviour and execution time of cause-and-effect structures is absolutely. Finally, it would be useful for 
simulating students learning strategies. Further work will be done on exploring the usage of the AMSD 
behaviour and execution time of cause-and-effect structures to other applications and how it may experiment 
with more difficult and unstructured knowledge area.  
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