
University of Wollongong - Research Online
Thesis Collection

Title: The development of teacher knowledge in preservice science teachers in Thailand

Author: Kanyarat Sonsupap

Year: 2009

Repository DOI:

Copyright Warning 
You may print or download ONE copy of this document for the purpose of your own research or study. The
University does not authorise you to copy, communicate or otherwise make available electronically to any
other person any copyright material contained on this site. 
You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright
Act 1968, no part of this work may be reproduced by any process, nor may any other exclusive right be
exercised, without the permission of the author. Copyright owners are entitled to take legal action against
persons who infringe their copyright. A reproduction of material that is protected by copyright may be a
copyright infringement. A court may impose penalties and award damages in relation to offences and
infringements relating to copyright material.
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving
the conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily
represent the views of the University of Wollongong.

Research Online is the open access repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au

https://dx.doi.org/
mailto:research-pubs@uow.edu.au


University of Wollongong University of Wollongong 

Research Online Research Online 

University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 

2009 

The development of teacher knowledge in preservice science teachers in The development of teacher knowledge in preservice science teachers in 

Thailand Thailand 

Kanyarat Sonsupap 
University of Wollongong 

Follow this and additional works at: https://ro.uow.edu.au/theses 

University of Wollongong University of Wollongong 

Copyright Warning Copyright Warning 

You may print or download ONE copy of this document for the purpose of your own research or study. The University 

does not authorise you to copy, communicate or otherwise make available electronically to any other person any 

copyright material contained on this site. 

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 

1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 

without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 

their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 

may impose penalties and award damages in relation to offences and infringements relating to copyright material. 

Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 

conversion of material into digital or electronic form. 

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 

represent the views of the University of Wollongong. represent the views of the University of Wollongong. 

Recommended Citation Recommended Citation 
Sonsupap, Kanyarat, The development of teacher knowledge in preservice science teachers in Thailand, 
Doctor of Philosophy thesis, Faculty of Education, University of Wollongong, 2009. https://ro.uow.edu.au/
theses/3122 

Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 

https://ro.uow.edu.au/
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/thesesuow
https://ro.uow.edu.au/theses?utm_source=ro.uow.edu.au%2Ftheses%2F3122&utm_medium=PDF&utm_campaign=PDFCoverPages




                    
 
 
 

The Development of Teacher Knowledge in 
Preservice Science Teachers in Thailand 

 
 
 
 

A thesis submitted in fulfillment of the requirements for the awards of the degree 
 
 
 

Doctor of Philosophy 
 
 
 
 

From 
 
 
 
 

UNIVERSITY OF WOLLONGONG 
 
 
 

By 
 
 

Kanyarat Sonsupap 
 

B.Sc. (Bangkok, Thailand), B.Ed (Mahasarakham, Thailand),  
M.Sc (Khon Kaen, Thailand)) 

 
                                                   
                                                                                                                                        

Faculty of Education 
2009 

 
 



 ii 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

The Development of Teacher Knowledge in 
Preservice Science Teachers in Thailand 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 iii 

 

 

 

 

 

 

 

Thesis Certification 

 
CERTIFICATION 

 

I, Kanyarat Sonsupap, declare that this thesis, submitted in partial fulfillment of the 

requirements for the award of Doctor of Philosophy degree, in the Faculty of 

Education, University of Wollongong, Australia, is wholly my own work unless 

otherwise referenced or acknowledge. The document has not been submitted for a 

qualification at any other academic institution. 

 

 

 

Kanyarat Sonsupap 

30 August 2009 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 iv 

Acknowledgements 
 

I would like to express my deeply thank to my supervisors, Associate Professor Garry 

Hoban and Dr Gordon Brown for continuous encouragement, guidance and support in 

numerous ways. This thesis would not have been possible without their assistance. 

 

I am greatly indebted to the science preservice teachers who took part in this study 

and their university supervisor, mentors, and school principal for their support.  

 

I would like to show my gratitude to Professor Paul Chandler (Dean of Education) 

and Associate Professor Lori Lockyer (Associate Dean, Research) for granting a HDR 

session Tuition Fee Exemption scholarship. I am bound to the academic and 

administrative staff at the Faculty of Education, University of Wollongong for their 

cooperation throughout the year. I have furthermore to thank my colleagues especially 

Dr Koolchalee Chongcharoen and Sudarat Payaprom from all their help, support, and 

valuable suggestions. Hearty thanks to my friends in Wollongong especially Nichanan 

Tadkaew, Nantika Prinyapol, Ting Yu Mei, and Yasuko Tachikawa for their help, 

understanding, and mental support throughout this study. Many thanks go to my 

friends in Thailand especially to Toemthip Poolpak for your support in many ways. 

 

 I would like to thank my parents for their unconditional love, encouragement, and 

understanding. Thank you for always believing in me even in the time I doubt myself. 

My big thanks go to my brothers for their constant help and support. I could not make 

it without you. 

 

Lastly, I offer my gratitude to all of those who support me in any respect during the 

completion of the study. 

 

 

 
 
 
 
 
 



 v 

ABSTRACT 
 

The education of preservice teachers is critical to the quality of teaching in schools 

(Parkinson, 2009). The 1999 National Education Act from Thailand recommends that 

teachers become facilitators of learning and use different ‘sources of knowledge’ to 

improve the quality of education (Section 24, p.11). Although there have been many 

research studies on teacher knowledge, most of them have been conducted in Western 

settings or conducted with Western teachers.  

 

The purpose of the research is to study the development of teacher knowledge 

acquired by preservice science teachers during the fourth year of a teacher education 

degree and to ascertain the influences on this development. The specific research 

question is: 

What forms of teacher knowledge do student teachers develop during the 

fourth year of their university course and what influences this development? 

 

A multiple case study design was employed to address this question. In order to gain 

the required in-depth data, a range of qualitative methods was used. These included 

semi-structured interviews, concept maps, lesson observations and documents. Data 

were collected from a group of four Thai university fourth-year science student 

teachers over a period of 12 months, Somchai, Natee, Manee, and Suda. The data 

were analyzed by using Shulman’s (1987) seven forms of teacher knowledge as an 

analytical framework.  

 

The results of the study found that the preservice teachers developed different 

categories of teacher knowledge and to different extents. For content knowledge, all 

four preservice teachers initially shared similar views developed from their university 

subjects and teaching experiences. They believed that the university science subjects 

provided them with the knowledge essential for teaching. However, each case had a 

different degree of development.  

 

For the category of general pedagogical knowledge, the practicum was the major 

influence in the preservice teachers’ change. Although all four preservice teachers 

showed some change in their beliefs about general pedagogical content knowledge, 



 vi 

they used only a lecture style approach in their practice teaching. Curriculum 

knowledge was developed in the preservice teachers through their teaching 

experiences and mentors’ advice.  

 

Somchai and Suda changed their views of learners and their characteristics from 

thinking like a student gained from their own school experiences to thinking like a 

teacher. Natee maintained his belief about the students. He felt confidence that he 

could understand children’s natures. Manee showed her concern about her students 

during her practicum. For knowledge of learners and their characteristics, the student 

teachers’ prior experiences as a student and their teaching experiences helped shape 

their views. 

 

Data about the category of knowledge of educational contexts varied between the four 

student teachers. None of the preservice teacher showed development of pedagogical 

content knowledge, most likely because this type of knowledge requires the 

development of teacher knowledge about teaching specific content from teaching 

experiences, which is usually absent in preservice teachers. 

  

The main finding of the study is that the practicum played an important role in terms 

of developing teacher knowledge (Hoban, 2005). Furthermore, an individual’s prior 

experience as a school student was a strong influence on the way each one thought 

about teaching and learning. An implication is that it is important for teacher 

education programs to let preservice teachers reflect upon and understand the 

importance of their prior experiences as students in school. It is recommended that the 

period of practicum should be longer under close monitoring by experienced mentors 

and university supervisors, and the education program should enable them to explore 

their “apprenticeship of observation” (Lortie, 1975). 

 
 
 
 
 
 
 
 
 



 vii 

Content 
 
          Page 
 
Chapter One: Introduction                 1-7 

 Background of the study        1 

  Rajabhat University       2 

  Science education program in Thailand    3 

 The Study          4 

  Purpose of the study and research question    4 

  Research setting        4 

  Research of analysis       4 

  Significance of the study      5 

 Definition of terms         5 

 Organization of chapters       7 

 

Chapter Two: Review of literature                        8-28 

 Overview          8 

What is teacher knowledge        8 

Shuman’s seven forms of teacher knowledge     10 

Studies focusing teacher knowledge       13 

Pedagogical reasoning        16 

Studies on the development of teacher knowledge    19 

 Studies of teacher knowledge in inservice teachers    20 

 Long-term studies of development of teacher knowledge   22 

 Studies of teacher knowledge using preservice teachers   23 

 Studies of teacher knowledge in preservice teachers in  

Thailand         26 

Summary of the chapter        28 

 

Chapter Three: Methodology             29-52 

Introduction          29 

The use of qualitative research       29 

Research design         30 



 viii 

  Setting         31 

  Gaining access to participants      31

  Selection of participants       31

  Researcher’s role        32 

Data gathering methods        32 

  Interviews         33 

  Concept maps         34 

  Lesson observations        36 

  Documentation        37 

Limitations          38 

Data analysis          41 

  The extent of change in teacher knowledge    42 

  Verification         42 

Credibility         42 

Transferability        43 

Dependability         43 

Ethical considerations        45 

Pilot study         45 

  Pilot study: the case of Yoko      45 

Summary of the chapters        52 

 

Chapter Four: The case of Somchai             53-78 

Overview          53 

The context of science teacher education in Thailand   53 

Structure of new program       55 

Somchai’s views on teaching at the beginning of the study    57 

  Somchai’s views on teaching as represented by  

the first concept map       58 

Analysis according to categories of teacher knowledge    61 

  Somchai’s content knowledge      61 

  Somchai’s general pedagogical knowledge     63 

  Somchai’s curriculum knowledge      66 

  Somchai’s pedagogical content knowledge     67 

  Somchais knowledge of learners and their characteristics  67 



 ix 

  Somchai’s knowledge of educational contexts   70 

  Somchai’s knowledge of educational ends, purposes,  

and values, and their philosophical and historical grounds      70 

Classroom observation of Somchai’s lessons     70 

            Somchai’s views of t toward the end of the study     73 

Somchai’s belief about pedagogy as represented by  

concept maps         74 

Summary of the case         78 

 

Chapter Five: The case of Natee            79-103 

Overview          79 

Natee’s views on teaching at the beginning of the study    79 

  Natee’s views on teaching as represented by 

 the first concept map        80 

Analysis according to categories of teacher knowledge    83 

  Natee’s content knowledge       83 

  Natee’s general pedagogical knowledge    85 

  Natee’s curriculum knowledge      88 

  Natee’s pedagogical content knowledge     90 

  Natee’s knowledge of learners and their characteristics   90 

  Natee’s knowledge of educational contexts     93 

  Natee’s knowledge of educational ends, purposes,  

and values, and their philosophical and historical grounds   93 

Classroom observation of Natee’s lessons      93 

Natee’s views of teaching toward the end of the study    96 

Natee’ s belief about pedagogy as represented by 

concept maps         97 

Summary of the case         103 

 

Chapter Six: The case of Manee           104-123 

Overview          104 

Manee’s views on teaching at the beginning of the study   104 

  Manee’s views on teaching as represented by the first  

concept map         105 



 x 

Analysis according to categories of teacher knowledge    108 

  Manee’s content knowledge       108 

  Manee’s general pedagogical knowledge     109 

  Manee’s curriculum knowledge      113 

  Manee’s pedagogical content knowledge     113 

Manee’s knowledge of learners and their characteristics    113 

  Manee’s knowledge of educational contexts     115 

  Manee’s knowledge of educational ends, purposes,  

and values, and their philosophical and historical grounds   115 

Classroom observation of Manee’s lessons      115 

Manee’s views of teaching toward the end of the study    117 

Manee’ s belief about pedagogy as represented by  

concept maps          118 

Summary of the case          123 

 

Chapter Seven: The case of Suda            124-149 

Overview          124 

Suda’s views on teaching at the beginning of the study    124 

  Suda’s views on teaching as represented by  

the first concept map        125 

Analysis according to categories of teacher knowledge    128 

  Suda’s content knowledge       128 

  Suda’s general pedagogical knowledge     130 

  Suda’s curriculum knowledge       134 

  Suda’s pedagogical content knowledge     136 

Suda’s knowledge of learners and their characteristics   136 

  Suda’s knowledge of educational contexts     138 

  Suda’s knowledge of educational ends, purposes,  

and values, and their philosophical and historical grounds   139 

Classroom observation of Suda’s lessons      140 

Suda’s views of teaching toward the end of the study    142 

Suda’ s belief about pedagogy as represented by  

concept maps         143 

Summary of the case         149 



 xi 

Chapter Eight: Discussions and conclusions          150-170 

Overview          150 

Overview of the findings       150 

Findings of the study in relation to the literature                                           153 

Implications of the study                                                                                163 

Recommendation for further research                                                            168 

 

References                                                                                                          171-184 

 

Appendices               185-229 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xii 

 

 

Appendices 
         Page 

 Appendix 1A: interview Questions      186 

Appendix 1B: sample interview data of the pilot study    187 

Appendix 2A: concept maps        191 

Appendix 2B: concept map Questions      192 

Appendix 2C: sample concept map       193 

Appendix 3A: questions about observations      195 

Appendix 3B: sample filed note       196 

Appendix 4A: sample of Somchai’s lesson plan     199 

Appendix 4B: sample of Somchai’s handout      202 

Appendix 4C: sample of Somchai’s worksheet     204 

Appendix 4D: sample of Natee’s lesson plan      205 

Appendix 4E: sample of Manee’s lesson plan     209 

Appendix 4F: sample of Manee’s handout      212 

Appendix 4G: sample of Manee’s worksheet     213 

Appendix 4H: sample of Suda’s lesson plan      215 

Appendix 4I: sample of Suda’s handout      222 

Appendix 4J: sample of Suda’s work sheet      223 

Appendix 5A: a copy of the information sheet 

 for participants in Thailand        225 

Appendix 5B: a copy of the information sheet  

for a pilot study participant in Australia      226 

Appendix 5C: a copy of the consent form  

for participants in Thailand        227 

Appendix 5D: a copy of the consent form  

for a pilot study participant in Australia      228 

Appendix 5E: the letter of approval from Dean of Education   229 

 

 

 



 xiii 

Table of the Figures 

 
Figure                    Page  
2.1  Shulman s’ model of pedagogical reasoning      19 

3.1  Summary of research design        39 

3.2  Concept map of Yoko’s teacher knowledge      51 

4.1  Somchai’s first concept map        60 

4.2  Somchai’s second concept map        75 

4.3  Somchai’s third concept map        77 

5.1  Natee’s first concept map        82 

5.2  Natee’s second concept map        101 

5.3  Natee’s third concept map        102 

6.1  Manee’s first concept map        107 

6.2  Manee’s second concept map        121 

6.3  Manee’s third concept map        122 

7.1  Suda’s first concept map         127 

7.2  Suda’s second concept map        145 

7.3  Suda’s third concept map        148 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 



 xiv 

List of Tables 

 
Table                     Page 
3.1  Timeframe for data collection        40 

4.1 Course program         56  

4.2  Data related to Somchai’s content knowledge      62 

4.3  Data related to Somchai’s general pedagogical knowledge    64 

4.4  Data related to Somchai’s curriculum knowledge     67 

4.5  Data related to Somchai’s knowledge of learners  

and their characteristics         69 

5.1  Data related to Natee’s content knowledge      84 

5.2  Data related to Natee’s general pedagogical knowledge    86 

5.3  Data related to Natee’s curriculum knowledge      89 

5.4  Data related to Natee’s knowledge of learners  

and their characteristics         91 

5.5  Data related to Natee’s knowledge of educational contexts    93 

6.1  Data related to Manee’s content knowledge      109 

6.2  Data related to Manee’s general pedagogical knowledge    111 

6.3  Data related to Manee’s knowledge of learners  

       and their characteristics         114 

7.1  Data related to Suda’s content knowledge       129 

7.2  Data related to Suda’s general pedagogical knowledge               132 

7.3  Data related to Suda’s curriculum knowledge                                            135 

7.4  Data related to Suda’s knowledge of learners  

       and their characteristics         136 

7.5  Data related to Suda’s knowledge of educational contexts                         139 

7.6  Data related to Suda’s knowledge of educational 

       ends, purposes and values and their philosophical and historical grounds         139 

8.1  Comparison of changes in student teachers’ teacher knowledge               151 

 

 
 


	University of Wollongong - Research Online
	The development of teacher knowledge in preservice science teachers in Thailand
	Recommended Citation

	Copyright warning
	Title page
	Certification
	Acknowledgements
	Abstract
	Contents page
	List of appendices
	Table of the figures
	List of tables

