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CHAPTER I 

 

 

Reform Education in Thailand 

ic 

ly transforming 

 a government-

arket-oriented economy based 

upon industry. They also pointed out the need to improve human resources with 

ing economy (Pillay, 

2002: 2; Roadrangka, 2004: 14).  

 in the National 

Education Act of B.E. 2542 (1999).  Specifically, the Act states that:  

cial crisis has caused all concerned to 

realize the expediency for the reform of Thai education. The needed reform is 

so that Thailand 

lity and dignity, 

uce and develop 

competent and capable Thai citizens to support the transformation of the Thai 

economic system (Pillay, 2002: 2; Roadrangka, 2004: 14) and to develop competent 

citizens.  Teachers play an important role in this process (Pongsopon, 2003: 134; 

Pitiyanuwat, 2004: 1; Roadrangka, 2004: 1), because teachers are the people who 

transform current national education policy into student knowledge. In addition, 

science teachers have an even more important function, since science education is at 

INTRODUCTION 

 
 

Thailand has encountered challenges with the improvement of its econom

system. Pillay (2002) and Roadrangka (2004) reported on the rapid

economic system that Thailand has experienced in changing from

supported economy emphasizing agriculture to a m

educated and skillful people, in which to support the transform

 

The need for improving education in Thailand is identified

 

... the economic, political, cultural and so

expected to redeem the country from its downward spiral, 

will arise in the immediate future as a nation of wealth, stabi

capable of competing with others in this age of globalization (Office of the 

National Education Commission [ONEC], 1999: (i))... 

 

It is apparent that high quality education is required to prod

 



 
2

the core of economic improvement. The content and professiona

science teachers together with high qu

l knowledge of 

ality teaching practices must be used to enhance 

students’ knowledge construction for the future.  

he Promotion of 

972. The IPST 

red orientation 

scientific knowledge, practice of scientific inquiry, and 

development of scientific attitudes. It is clear that effective science teachers who are 

well trained in science content and professional knowledge are needed if Thai 

education is to be improved.  

wledge, skills, 

that “a teaching 

a stitched-together affair that 

contains more pain and conflict, more joy and intelligence, more uncertainty and 

am ive teachers is a 

 access into the 

 Batten, Marland, and Khamis (1993) defined qualities of teachers in terms of 

teaching and learning, their attitudes toward students and classroom management.  A 

good teacher is one who: helps students with their work; explains well so students can 

understand; is friendly; makes lessons interesting and enjoyable; cares about students 

and always is ready to listen to students; has a sense of humor and can control the 

class. In addition, Borich (2004) suggested a new direction that occurred by changing 

 

With the support of the Thai government, The Institute for t

Teaching Science and Technology (IPST) was established in 1

developed new science curriculum which emphasized a learner-cente

for school systems. This curriculum attempts to develop three main characteristics of 

science including 

 

Teachers and Teaching 

 

Teaching involves complex activities that require kno

dedication and also personal experience. Lapp et al. (1975) stated 

career is not a nine-to-five job”. In other words, teaching requires critical thinking to 

improve students’ performance. Moreover, “it is 

biguity” (Ayer, 2001). It can be concluded that to produce effect

complex task that requires an elaborate process to prepare persons

career of teaching. Teachers need to be well trained in using the very best teaching 

methods to help students learn in different situations (Arends, 2004) 
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the definition of good teaching to effective teaching, aiming to assess the 

effectiveness of teachers by linking effectiveness to the accomplishment of students.   

stand their own 

en and Kauchak, 

o have command of the subject they teach, those who 

care about the well-being of children, and those who have the knowledge base to 

rmational status 

they become full 

Becoming an accomplished teacher takes a long time and requires 

an attitude of striving for im

important life long process for the career of 

te

an in B.E. 2435 

lished, and has 

99). In science 

ducation plan in 

gree in science teacher preparation 

was first awarded as a result of the 3rd National Education Plan, but the goal of 

producing teachers in science and technology intensified during the 8th National 

Education Plan B.E. 2540-2544 (1997-2001) (Silapabanlaeng, 2006).   Teacher 

preparation in the 8th National Education Plan emphasizes quality teacher education 

reform according to National Education Acts B.E. 2542 (1999).  

 

 

 

 

 

 New notions of effective teachers are “those who under

strengths and capabilities and adapt suitable teaching strategies” (Egg

1994). In other words, “those wh

guide the art of practice” (Arends, 2004).  

 

“Pre-service teacher” is a term used to describe the transfo

between the times that aspiring teachers are students to the time that 

fledged teachers. 

provement. Therefore, learning how to teach, a process 

that begins in teacher preparation is an 

aching (Arends, 2004). 

 

Thai Science Teacher Preparation 

 

The development of the Thai teacher preparation system beg

(1892), when the first Thai teacher preparation school was estab

continued through the period of education reform in B.E. 2542 (19

education, teacher preparation has evolved since the 3rd national e

B.E. 2515-2519 (1972-1976). The Bachelor’s De
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1. National Requirements for Teacher Production 

pre-service teacher preparation is enormously important (Pongsopon, 2003: 134; 

Pi

 

r teachers and 

finement of this 

e a 

regard, take a 

tions are responsible for 

and educational 

new staff and 

2)  

 of teacher 

rage teachers to 

ct of B.E. 2542 

anization. It can 

d shall arrange 

dual differences. 

ess organization should aim to enhance students’ critical thinking 

for problem solving skills in daily life. Also, instructors should be enabled to create a 

learning environment, instructional media and facilities for learners, and should be 

enhanced using research based knowledge, and a variety of teaching and learning 

medias and sources for improving individuals to learn in all times and all places. In 

other words, teacher education should provide teachers who can achieve the level of 

the national requirement. 

 

 

To produce quality teachers according to national requirements, the process of 

tiyanuwat, 2004: 1; Roadrangka, 2004: 1). 

According to the National Education Act of B.E. 2542 (1999): 

 

The Ministry shall promote development of a system fo

educational personnel, including production and further re

category of personnel, so that teaching will be further enhanced and becom

highly respected profession. The Ministry shall, in this 

supervisory and co-coordinating role so that the institu

production and development of teachers, faculty, staff, 

personnel and shall be ready and capable of preparing 

continuously developing in-service personnel (ONEC, 1999: 5

 

There is also a national requirement for developing a system

production and refinement, and the aim of the system is to encou

organize the learning process according to the National Education A

(1999). Chapter 4 Section 24 of the Act mentions learning process org

be concluded that educational institutions and agencies concerne

learning activities for learners to draw from authentic experience and provide all 

substances to be in line with learners’ interests, aptitudes, and indivi

The learning proc
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To achieve the national requirement for organizing the learnin

(2002) suggested that “teachers must become professional practiti

words, teachers should have the ability to select appropriate teaching

specific learning situations for individual differences, and for a va

areas. Further, they should be enhanced to extend their teaching sk

g process, Pillay 

oners”. In other 

 strategies for 

riety of content 

ills, develop an 

understanding of a variety of types of teacher professional knowledge, and refine the 

underlying philosophies of the new approach to teaching and learning (Pillay, 2002: 

 

2. Thai Science Teacher Preparation Curriculum 

 

 prepare science 

jabhat Institutes 

rricula provided 

eacher Training 

rvice teachers to 

e, to develop a 

teaching, and to 

rangka, 2004). 

dit hours.  The 

nces. These core 

and the Elective 

courses. The General education courses are in the areas of Social Science, 

Humanities, Languages, Mathematics and Science. Total credit hours in General 

education for university Faculties of Education is not less than 30 hours, but for 

Rajabhat Institutes, it is 33 hours. The specialized courses are in areas of science 

content and professional education courses. In this category the total credit hours for 

university Faculties of Education is not less than 84 hours, but for Rajabhat Institutes 

11) 

2.1 Current Curriculum 

  

In Thailand, two types of institutions of higher education

teachers. They are the University Faculty of Education and the Ra

(Rochanasmita, 2006). The four-year science teacher preparation cu

by University Faculties of Education and Rajabhat Institutes (T

College) enhance pre-service science teacher’s professional knowledge with courses 

and activities. The aims of these courses and activities are for pre-se

acquire and apply professional content or subject matter knowledg

thorough understanding of the nature of learning and the nature of 

base their decisions upon appropriate values and attitudes (Road

Science teacher education curriculum provided by both University Faculties of 

Education and Rajabhat Institutes requires from 120 to 150 cre

curriculum consists of three main types of core courses and experie

courses are the General education courses, the specialized courses, 
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it is 105 hours. The required credit hours for compulsory science co

at least 44-46 hours and for selective science content courses at least

amount of compulsory science content course, pre-service science teachers m

10 hours in every major field and 34-36 credit hours in each major fie

credit hour for education area is at least 41 credit hours. The elec

chosen by students 

ntent courses are 

 10 hours. Of the 

ust take 

ld. The required 

tive courses are 

based on their own interests. The total credit hour for students in 

the University Faculties of Education is 6 hours, but for Rajabhat Institutes it is 10 

hours (Roadrangka, 2004). 

hers have a very 

ester of 

er preparation 

).  It is designed 

ce teachers to integrate and apply their knowledge of science 

content and education into teaching practice. In other words, it is an opportunity for 

d assessment to 

ion of a series of 

coordinated activities which advance the pre-service teacher from classroom 

obser ice (Schoon and 

rvice preparation 

andoval, 1997; 

Collier, 1999). Each of the institutions of higher education prepares science teachers 

with different types of student teaching practicum. 

 

University Faculties of Education offer two levels of field experiences. 

First, Level 1 Field Experiences (Observation and Participation) are provided for the 

third year student teachers to connect university coursework to classroom practice. In 

 

2.2 Field Experiences 

 

After finishing methods courses, pre-service science teac

important requirement to participate in a student teaching practicum. One sem

a teaching practicum is necessary during the process of teach

(Northfield, 1998; Jaiswang and Chantawan 2003; Roadrangka, 2004

to allow pre-service scien

pre-service science teachers to practice blending their knowledge of content, 

curriculum, pedagogy, student psychology, instructional media, an

help students understand science. 

 

The field experience or teaching practicum is the culminat

vation through the fulltime teaching practicum or teaching pract

Sandoval, 1997). Teaching practicum is an important aspect of pre-se

(Richardson-Koebler, 1988; Cochran-Smith, 1991; Schoon and S
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Level 2 Field Experiences (Student teaching), students spend an entir

fourth year as a student teach

e semester of the 

er for 18 weeks in a practicum school. They are expected 

to teach science 8-12 hours per week. 

jabhat Institutes. 

 the fourth year 

tunity, which is 

nt varies from 2 

perience aims to 

 The second kind 

nnect university 

 a few hours, to 

half or a whole day. The last is a supplementary professional experience. This type 

aims to increase student teacher expertise in knowledge, teaching skills, and teacher 

ic curriculum to 

Durin  teachers can acquire knowledge over 

time and through experience. The knowledge that pre-service teachers articulated by 

pr ng with peers is 

l., 1993).  

knowledge by 

comparing it with professional knowledge in other professional careers. They 

described professional knowledge as “the notion that a profession bases its practice on 

a body of technical or specialist knowledge” (Hoyle and John, 1995: 45). In addition, 

Elbaz (1981) defined professional knowledge as the knowledge that is held in active 

relation with practice, and also is used to shape professional practice or action (Elbaz, 

1981: 47). Medicine and law are examples of professional occupations, because they 

 

There are three forms of field experiences provided by Ra

Students are provided field experience activities in the second year to

of their programs. The first is a full-time field experience oppor

composed of 1 credit for observation and participation, another 1 credit for 

microteaching, and 5 credits for student teaching. Student time spe

weeks, to half of a semester, to a full semester. This type of field ex

enhance student teacher knowledge, skills, and personal competency.

of experience is an occasional field experience. This type aims to co

course work with classroom practice. Student time spent varies from

characteristics. This form provides additional activities from the bas

enhance student expertise (Roadrangka, 2004). 

 

g field experiences, pre-service

actice teaching, discussing with experienced teachers, and exchangi

called professional knowledge or teacher craft knowledge (Batten et a

 

Teacher Professional Knowledge 

 

Hoyle and John (1995) explained teacher professional 
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base practice on a body of technical or specialist knowledge. In

practitioner is taught to understand the universal laws of scien

particularly as they apply to Chemistry, Biology, Physiology, etc. W

diagnose patients, they must draw upon knowledge that has been taug

actions

 medicine, the 

tific procedure, 

hen doctors 

ht to guide their 

.  In law, the body of knowledge is comprised of statutes and legal precedents. 

Lawyers have to use that legal knowledge to diagnose legal situations. (Hoyle and 

Jo

ion, teachers are 

ucation based on 

 human science; namely, psychology, 

sociology, philosophy, and history. It can be considered that in Education using 

e the nature of 

words to describe the 

professional knowledge of teachers. ‘Teach

 (Connelly and 

87; Goodnough, 

ledge. 

Many researchers have tried to identify components of teachers’ professional 

knowledge, including individual researchers like Elbaz (1981), Nazri and Barrick 

(1990), Vonk (1995) and Collinson (1996) and professional organizations like the 

Education Review Office [ERO] (1998) and the National Science Teachers 

Association [NSTA] (2003). The components identified by these researchers and 

associations can be summarized into seven core domains of teacher knowledge 

including: 

 

hn, 1995) 

 

 To apply this conception of professional knowledge to educat

categorized as professionals, because they utilize general laws of ed

research and study of the four disciplines of

knowledge of Social Sciences reflects using scientific knowledge of doctors to be a 

basis of knowledge production (Hoyle and John, 1995: 49). 

       

 Numerous researchers using an interpretive view emphasiz

teacher’s professional knowledge, and they use many 

er’s practical knowledge’ or ‘teacher’s 

tactic knowledge’ (Elbaz, 1981); personal, practical knowledge

Cladinin, 1988); and pedagogical content knowledge (Shulman, 19

2001) have all been terms used to describe teachers’ professional know
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- Educational context: this includes national requirements a

and

s well as school 

 classroom context (Elbaz, 1981; Nazri and Barrick, 1990; ERO, 1998; NSTA, 

f the learner and 

 learning process, classroom management, curriculum, instruction, and lesson 

planning (Elbaz, 1981; Nazri and Barrick, 1990; Vonk, 1995; ERO, 1998; NSTA, 

20

- Subject matter knowledge: this includes syntactic structure, substantive 

st 0; Vonk, 1995 ; 

tional strategies 

 1990; Vonk, 1995; ERO, 1998; NSTA, 2003); 

 

includes using 

Ba

- Knowledge of educational philosophy (Nazri and Barrick, 1990): this 

includes knowledge and philosophy of the purposes for teaching science; and 

ing practices that 

 NSTA, 2003). 

 

Teachers must be educated in all of this knowledge in teacher preparation 

programs. Nevertheless, there are many teachers who have minimal qualifications or 

who have not experienced high quality professional development courses since they 

finished their teacher training program (Pillay, 2002). Therefore, this study aims to 

enhance teachers’ professional knowledge in pre-service science teacher preparation 

2003); 

- General pedagogical knowledge: this includes knowledge o

the

03); 

 

ructure and nature of science (Elbaz, 1981; Nazri and Barrick, 199

ERO, 1998; NSTA, 2003); 

 

- Pedagogical content knowledge (PCK): this includes knowledge of student 

misconceptions, specific science curricula and, topic-specific instruc

(Elbaz, 1981; Nazri and Barrick,

- Knowledge of instructional media and technology: this 

appropriate instructional media and technology to contribute to learning (Nazri and 

rrick, 1990; ERO, 1998; NSTA, 2003); 

 

 

- Knowledge of research on best practices: this includes teach

take into account the results and suggestions of research (ERO, 1998;
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by providing experiences for them to implement their professional knowledge into 

planning and teaching science lessons in the last educational course. 

 

 Thailand take 

her professional 

s during student 

red problems in 

tudent teachers, 

nd professional 

 In the teaching preparation section, all of 

the pre-service science teachers encounter

t and individual 

 Chemistry pre-

 lesson plans, 

nd Roadrangka, 

 teachers used 

 academic year, 

 could not teach 

e 

t set learning activities 

for enhancing student thinking processes, and they asked many knowledge level 

questions. They also still lacked skills to use a variety of resources and lacked the 

appropriate skills to apply in teaching. It seems that, although pre-service science 

teachers have already been presented with content and teaching methods, they still 

have problems, so how can a teacher education program provide better support for 

pre-service science teacher entering their practicum and first year of teaching? 

 

 

Statement of Problem 

 

 In the current four year program, pre-service teachers in

methods courses which aim to enhance many aspects of teac

knowledge.  But a study of pre-service science teachers’ problem

teaching practice revealed that pre-service science teachers encounte

nine areas: teaching preparation, instructional media, teaching, s

cooperating teachers, university supervisors, students, schools, a

experience training preparation programs.

ed difficulties in writing lesson plans and 

preparing activities and also using assessment to account for conten

differences (Roadrangka and Srisukvattananan, 2002). 

   

In addition, the research revealed that Physics, Biology, and

service teachers encountered problems with content knowledge, writing

and teaching by emphasizing scientific processes (Rochanasmita a

2005). Moreover, when investigating whether pre-service science

teaching methods based on a learner-centered approach in the 2004

the crucial evidence suggested that some pre-service science teachers

according to this approach. For example, they rarely used students’ prior knowledg

to make connections with new scientific ideas, they could no
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Rationale for the Study 

 and 

 with individual 

hing careers. To 

cies must help 

em to confront 

prepare them for lesson plan writing, and help them become the kind of science 

teac oadrangka and 

ost pre-service science teachers who had already finished 

teaching practice asked that certain preparation courses that dealt with the topics 

disc rogram is to be 

nd increase their 

y will develop 

ities for pre-service science teachers who 

encounter many problems in their teaching careers. Also, they can practice their 

abilities in writin essons before the teaching practicum.  

All activ er’s 

 teaching which 

Statement of Research Purposes 

 

The main purpose of this research is to develop and evaluate a capstone course 

to enhance pre-service science teachers’ professional knowledge. The capstone course 

will focus on the following topics: lesson planning, national science curriculum 

framework and the nature of science, instructional methods and strategies, learner and 

 

When pre-service science teachers graduate with teaching deficiencies

cannot appropriately plan lessons or assess student learning to deal

differences, it will result in recurring problems throughout their teac

resolve these problems, teacher education institutions and agen

instructors emphasize the student’s habit of inquiry to prepare th

science content problems, and support them with a variety of learning resources, 

her they should be not just tell them what they should be (R

Srisukvattananan, 2002). 
 

 In addition, m

ussed above be provided before the practicum. If a preparation p

successful, it must help pre-service teachers with teaching problems a

confidence for teaching. 

 

 This study has significant implications because the stud

preparation courses to provide opportun

g and implementing science l

ities in this course will be designed to be in line with pre-service teach

interests. All pre-service teachers will be familiar with problems in

makes them more confident in their teaching careers. 
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learning, formative assessment, instructional media and techno

management strategies, and teaching and assessing science process sk

collected to determine whether the capstone course affects pre-service teachers’ 

logy, classroom 

ills. Data will be 

conceptions about science teaching and learning, lesson planning, and teaching, both 

du

pstone course to 

determine whether the capstone course enhances pre-service science 

teachers’ professional knowledge in lesson planning and teaching during the course 

and also continue to e ce teachers’ professional knowledge 

during student teaching. 

 by this study is as follows: 

 

professional knowledge affect the pre-service teachers’ conceptions about science 

te

 Four specific sub-research questions were set to guide an investigation of the 

 

 facilitate Thai            

onal knowledge? 

 

2. In what way does the course enhance pre-service science teachers’ 

professional knowledge during the course? 

 

2.1 In what way does the course influence Thai pre-service science 

teachers’ underlying professional knowledge? 

ring the course and in the subsequent student teaching experience. 

 

In particular, this research aims to design and implement a ca

enhance pre-service science teachers’ professional knowledge. Moreover, this 

research aims to 

nhance pre-service scien

  

Research Questions 

 

The main research question posed

How does a course designed to enhance Thai pre-service science teachers’ 

aching and learning, lesson planning and teaching? 

 

study which includes: 

1. What are the characteristics of a course designed to

pre-service science teacher professi
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2.2 In what way does the course influence Thai pre

teachers’ ability to implem

-service science 

ent the professional knowledge during the school based 

portion of a com

s the course influence Thai pre-service science teachers’ 

underlying professional knowledge and their ability to implement the professional 

kn

4. What lea sults from being taught by the Thai             

pre-service who have received the special teacher education? 

  

Operational Definitions 

is held in active 

 to practice of the teacher (Elbaz, 1981). 

ade up of seven domains of educational 

, subject matter knowledge, pedagogical 

co chnology, educational 

ledge 

 

ching and 

re-service 

science teachers.  

 

3. Pre-service Science Teachers 

 

Pre-service science teachers are students in the four year Thai science teacher 

preparation program provided by University Faculties of Education. They are 

panion course? 

 

3. In what way doe

owledge during student teaching? 

 

rner characteristics re

 

1. Professional Knowledge  

 

Professional knowledge is a broad range of knowledge that 

relation to practice and is used to give shape

The teacher professional knowledge is m

context, general pedagogical knowledge

ntent knowledge, knowledge of instructional media and te

philosophy, and knowledge of research on best practices.  

 

2. Underlying Professional Know

An underlying professional knowledge is conception about tea

learning or the epistemological beliefs about teaching and learning of p
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majoring in teaching science and minor in Physics, Chemistry, or 

students take about 30 hours of General education, 84 hours of

courses, and 6 hours of the elective courses. In the specialized courses the required 

Biology. These 

 the specialized 

credit hours for compulsory science content courses are at least 44-46 hours, and for 

e science content courses at least 10 hours.  

 

4.

A course is the capstone course implementing in the seminar course (159497). 

 1-credit course for pre-service or student teachers majoring in science 

ing register in the first semester, before student teaching.  

 

pulsory course. 

ence teachers to 

teachers have to 

hour a week. During the student teaching period, there were three conferences 

organized in the university. All pre-service science teachers came back from the 

school setting to participate in a university conference. The conference aimed to 

en ing their student 

 

To provide a reader an overview of coming chapters, the following paragraphs 

provide the conclusions of each coming chapters that explains important components 

to guide this research study. These components include the context of the study, 

important qualitative research components. Those components are theoretical 

perspectives, epistemology, methodology and methods, and finding and discussion.  

 

selectiv

 A Course 

 

This course is a

teach

5. Student Teaching 

 

Student teaching or field experience (151429) is a 5-credit com

This course provided the fulltime teaching experience pre-service sci

practice their teaching in the middle schools. The pre-service science 

work as a full time teacher in school. They have to teach science at least eight to nine 

hance pre-service science teachers to discuss about problem dur

teaching with peer and instructor. 

 

Overview of the Study 
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 Chapter 2, a literature review, provides the reader with an un

Thai teacher education context which includes the details of the Na

Acts B.E. 2542 (1999), and details of teacher preparation curricula. The theoretical 

perspective and epistemology part provides a description of construct

theory that describes how people construct their knowledge by inte

physical and social world (Fosnot, 1996). This theory is implemente

study to determine what and how pre-service science teachers construc

derstanding of a 

tional Education 

ivism which is a 

racting with the 

d to guide this 

t their teachers’ 

stone course. Teachers’ professional 

kn to provide an 

sed to guide the 

research processes. A variety of research methods such as interviews, observation, 

qu  collection and 

in each phase of 

which referred to a capstone course. This chapter provides the answer for the first 

su urse designed to 

? To answer the 

capstone course, 

ter provides the 

ring the research question. This chapter aims to answer the 

second sub-research question which is in what way does the course enhance pre-

service science teachers’ professional knowledge during the course? To answer the 

research question, the researcher presents four cases of pre-service science teachers 

during the capstone course. In each case, an underlying professional knowledge and 

ability to implement their professional knowledge of pre-service science teachers 

during the course are explained. 

professional knowledge in and after cap

owledge and reflections are also described in this chapter 

understanding of theoretical perspectives of this study. 

  

 Chapter 3, methodology describes grounded theory that is u

estionnaires and documents are explained in this chapter. Data

analysis are described to present how data is collected and analyzed 

the study. 

 

 Chapter 4, findings of the study in phase I, described a research intervention 

b-research question, which is what are the characteristics of a co

facilitate Thai pre-service science teachers’ professional knowledge

research question, the guiding principals, process of developing a 

and outline and scope of the intervention are explained. 

 

 Chapter 5 contains findings of the study in phase II. This chap

first episode for answe
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 Chapter 6 contains findings of the study in phase III. This cha

second episode for answering the research question. This cha

continuous description of the cases which aims to answer the third and fourth sub-

research questions. These include in what way does the course infl

service science teachers’ underlying professional knowledge and

implement the profes

pter presents the 

pter provides a 

uence Thai pre-

 their ability to 

sional knowledge during student teaching? And what learner 

characteristics results from being taught by the Thai pre-service who have received 

Chapter 7, conclusions, discussion, and recommendations, presents a 

discussion of the results, conclusions for answering the research question and 

provides recommendations to imply for the science teacher education program 

 

 

 

the special teacher education? 

 

 



 

CHAPTER II 

 

ing pre-service 

understanding of 

nformation and 

ent including an 

understanding of Thai teacher education to design the course. This chapter aims to 

is research, and 

knowledge and 

 experience and 

craft knowledge 

 in learning and 

 elaborate their 

ore, reflection is 

an essential process that helps teachers go beyond their personal minds and 

kn ebert., 1995: 7). 

e and teaching 

practice, but also other professional roles in and outside the classroom, which in this 

century, those roles are related to utilizing ICT supporting their professional lives 

(Pedro da Ponte, Oliveira, and Varandas, 2002). 

 

  This part of the research provides the dimension of theoretical perspectives 

and epistemology of the study. Constructivism is viewed as a theory of studying 

 

LITERATURE REVIEW 

Introduction 

 

The main purpose of the study is to develop a capstone course to enhance Thai 

pre-service science teachers’ professional knowledge. While enhanc

science teachers’ professional knowledge, the researcher utilized an 

constructivism, reflection, teacher knowledge and beliefs, i

communication technology (ICT), professional developm

provide an understanding of the theoretical perspective guided in th

also to connect these epistemologies to this research study. 

 

 This study is drawn on the Constructivism theory about 

learning. Learning from the constructivist perspective is a process of struggle between 

existing personal knowledge and the new knowledge developed by

social activity (Fosnot, 1996). Teacher professional knowledge or 

can be constructed from the conflict between teachers’ experiences

their reflective practice that provides opportunities for teachers to

knowledge within their teaching careers (Batten et al., 1993). Theref

owledge to re-elaborate their own thinking (Lang, Mcbeath, and H

Teacher professional knowledge is not only related to knowledg
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teacher knowledge construction. Reflection, teacher knowledge and

professional knowledge, information and communication technol

professional development are described in the following topics.  The researcher will 

also provide an un

 beliefs, teacher 

ogy (ICT), and 

derstanding of Thai context about teacher preparations and National 

Education Acts that relate with teacher production. Part of the context of the study 

will b

 

e; a view about 

s of scientific 

 giver intends to 

e receiver, the 

s related to their 

at to know is not 

but is “to transform the object knowledge, the purposes, 

processes, and results of that transformation are the subject matter of constructivism” 

 which 

l constructivism 

 constructivism 

(Marin, 2000), originated with Jean Piaget’s account of the child learning as a process 

of personal, individual, intellectual construction arising from his/her activity in the 

world. Sociological constructivism (Mathews, 1994; Marin, 2000) or Sociocultural 

constructivism (Cobb, 1996) originated with Vygotsky who stressed the importance 

of language communities for the cognitive constructions of individuals (Mathews, 

1994). 

 

 

 

 

e described below. 

Theoretical Perspective and Epistemology: Constructivism 

 

 Constructivism is a view about the nature of human knowledg

the origin, transmission mechanisms, and validation procedure

knowledge (Mathews, 1994). In transmission mechanisms, even if a

transfer knowledge from the mind of the giver to the mind of th

concepts or ideas will be interpreted and transformed by the receiver

existing experiences (Bettencourt, 1993). So, Bettencourt assumed th

to transmit knowledge 

(Bettencourt, 1993). There are basically two major traditions of constructivism

were described by Mathews (1994) and Fosnot (1996). psychologica

and sociological constructivism. 

 

 First, cognitive psychological constructivism or Piagetian
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1. The Constructivism of Jean Piaget 

 

 terms of study 

e explained that 

structivism apart 

nction in which 

reality, but knowledge is “a mapping of actions and 

co ct’s experience” 

itive 

echanism 

ssimilation and 

accommodation” (Fosnot, 1996: 13). Assimilation is a process where an individual 

pe  Sometimes new 

fficiencies and 

 According to Piaget’s view, von Glaserfeld (1996) concluded that knowledge 

previously constructed conceptual structures by 

experiences, has interaction with his/her environment. The prior conceptual structures 

 

 Fosnot (1996) explained Vygotsky’s view as one in which learning occurs 

through individual and social views. In the individual view, Vygotsky, like Piaget, 

viewed learning as an individual construction of knowledge which reflects on 

everyday experience. He named this knowledge ‘spontaneous concepts’ (Fosnot, 

1996). This concept is developed in an actual development level in which a child’s 

 The more subjective tradition of Piaget’s work can be seen in von 

Glasersfeld’s proposals. von Glasersfeld described constructivism in

meaning representation and its controlling process within people. H

Jean Piaget is the one who takes the ideas of adaptation that set con

from other cognitive theory. In his view, knowledge has adaptive fu

knowledge is not a copy of 

nceptual operations that had proven viable in the knowing subje

(von Glaserfeld, 1996: 4).  

 

 Moreover, Fosnot (1996) added that Piaget proposed the concept of cogn

equilibration as the mechanism to explain learning. He believed that “the m

promoting change in cognition is balancing between a

rson organizes a new experience into his/her own understanding.

experiences contrast with present understanding that causes insu

disequilibrium. A person is forced to accommodate that understanding (Fosnot, 1996). 

 

arises when a person, who 

are adapted and have effects on a new knowledge that is constructed inside a person’s 

mind (von Glaserfield, 1996).  

 

2. The Constructivism of Lev Vygotsky 
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concepts originated from a child’s capability in solving problem

(Vygotski, 1978; Ricardo, 2004). Moreover Vygotsky added the ide

proximal development (potential development) level that includes concepts that a 

child con

 independently 

a of the zone of 

structed under the guidance of a teacher or collaborating with peers 

(Vygotski, 1978; Ricardo, 2004). This knowledge is called ‘scientific concepts’ 

(F

d culture play an 

 2003; Ricardo, 

 active learners 

refore, to motivate 

learning, the internal drive of a child can be  

th peers by using 

icardo, 2004). 

 authors argued 

 theory about the 

dourides, 2003). 

the process of 

 have different 

bb, 1996; Marin, 

 of 

b, 1996). Social 

g activity that enhances students’ participation in 

culturally organized practice to improve individual construction of knowledge (Cobb, 

1996) or change their conceptions through speech and communication (Boudourides, 

2003) more than activity that emphasizes individual sensory-motor practices of Piaget 

(Cobb, 1996). Especially in science, technology, and society education, social 

constructivism gives more advantages in providing flexibility in the process of 

education development (Boudourides, 2003). 

 

osnot, 1996). 

 

 Vygotsky states that the knowledge of the learner is actively constructed in 

response to interaction with his/her environment and that language an

important role in this interaction (Vygotski, 1978;  Boudourides,

2004). Learning is “an interpretive, recursive, building process by

interacting with the physical and social world” (Fosnot, 1996), the

 stimulated by external activities where a

child interacts with people in his/her environment and cooperates wi

languages and communication (Vygotski, 1978; Boudourides, 2003; R

 

 When discussing Piagetian and Vygotsky constructivism, some

that both of them believe in common ideas. They believe in the same

concept formation of the student (Cobb, 1996; Marin, 2000; Bou

Both theories suggest that students’ concepts originate from 

internalization (Boudourides, 2003) and that individual students

interpretations of knowledge from the environment or an activity (Co

2000). However, an important aspect that differentiates the social constructivism

Vygotsky from Piaget’s constructivism is the activity of learning (Cob

constructivism emphasizes learnin
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 In this study both Piaget’s and Vygotsky views on constru

applied. In particular, the notions of Vygo

ctivism will be 

tsky that knowledge is socially constructed 

 

3.

ibe teaching and 

nowledge. They 

 

arner constructs 

 is a tool for 

ppens in the 

individual’s mind; the thinker will construct his own environment by assigning the 

ro , when thinking 

idual and social 

 suggested that 

 of what is already 

known”. That means in the process of learning, the learner will create knowledge that 

co th their existing 

ers individually 

flecting on those experiences. 

 

 So, to approach teaching from the constructivist view, the teacher’s role is not 

transferring knowledge to the student, but it is to assign a specific activity that 

facilitates students to construct their own experience. Teachers can not infer from 

their own experiences to design a ready-made knowledge for student to pick up, rather 

each student has to build up for him or herself (von Glaserfeld, 1996) 

 

will be utilized in the activities of the capstone course. 

 Constructivism in Teaching and Learning 

 

 There have been developments using constructivism to descr

learning.  Tobin and Tippins (1993) stated that constructivist perspectives frame 

learning as a process where learners actively construct their own k

concluded about knowledge in constructivist perspectives that “knowledge is

personally constructed but socially mediated”. That means when a le

knowledge, he will think in terms of language. The language

communication between individuals. Thinking is a social process that ha

les of speaker and listener to those with whom he interacts with. So

about knowledge, one should think in terms of both the indiv

components (Tobin and Tippins, 1993: 6).  

 

 In their view about student learning in constructivism, they

“learning is a social process of making sense of experience in terms

mes from giving meaning to specific experience by relating wi

knowledge (Tobin and Tippins, 1993). Moreover, Henderson (1996) described 

constructivism as an educational activity that emphasizes the learn

constructing meaning through experiencing and then re
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 Moreover, teachers should allow students to present their existing

through a variety of strategies such as writing, drawing, using symb

to show what they already know. Providing time for students to think is another role

 knowledge 

ols and language 

 

of the teacher, because students need time to clarify and elaborate their knowledge 

(T

uded that constructivism is a theory about learning that no 

ideal teaching techniques can be abstracted from

- learning requires the invention and the self-organization of the learner. So, 

the teacher should let learners create their own questions, hypothesis, models and 

 

 eliminate errors 

eptions by open-ended 

investigations. 

- reflection is the driving force of learning. Allowing reflection time for 

portant.  

ng. The learners 

 

 

 In terms of the constructivist view on teaching and learning from a variety of 

sources, it can be concluded that the aims of constructivism are emphasizing an 

individual’s construction of knowledge by him/her selves. The knowledge 

construction is an active and lifelong process. In addition, learning is encouraged by 

sharing with others and by rethinking errors and reflection. 

 

 

obin and Tippins, 1993). 

 

 Fosnot (1996) concl

 the theory; however general ideas 

about teaching and learning include: 

 

possibilities. 

- ‘disequilibrium facilitates learning’. So, teachers should not

in learners’ conceptions. Challenging learners’ alternative conc

 

learners to organize and generalize knowledge across experiences is im

 

- dialogue within the community of learners facilitates thinki

should defend, prove, justify and communicate their ideas to the classroom

community. 
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4. Constructivism in the Teacher Preparation Program 

 

 

, discussing, and 

eterman (1993) argues 

that one should keep in mind how pre-service teachers construct knowledge in the 

pr 93: 241). 

ion program, all 

und, personality, 

dividual way of 

ructivist view for 

ld be situated in 

nd King (1993) 

luded that learning to teach often demands teaching specific content to specific 

students in specific situations. Thus, every method in a preparation program provided 

dge can be best 

t teaching, Marx 

ort a long-term 

sion based on their 

previous knowledge. In addition, Radford (1998), who implemented the philosophy of 

constructivism into constructing a professional development program, suggested that 

to design constructivist professional development, three aspects of the program should 

be concerned in translating this philosophy into practice. The program should provide 

opportunities for participants including: learning from active engagement; learning 

based on personal experience, and learning by confronting previous understanding. 

 

 Using constructivism in staff development or in a teacher preparation program

addresses the issue of the teacher as a learner who learns from doing

reflecting. So, when designing a teacher preparation program, P

ogram as students do when learning in the classroom (Peterman, 19

 

 In the constructivist view of learning on a teacher preparat

pre-service students enter the program with their own unique backgro

motivation levels, and skills. These factors influence a student’s in

learning how to teach (Richardson, 1996; Bain, 2004).  Thus, a const

learning to teach implies that very careful attention needs to be given to the various 

contexts in which teaching are to be developed, and that learning shou

a context as much as possible (Howey, 1996). Cochran, DeRuiter, a

conc

for pre-service teachers should involve them in realistic contexts in which active 

learning can occur and in which the social construction of knowle

fostered. 

 

 To promote professional development by using constructivis

(1998: 668) suggested successful professional development should be connected to 

the prior knowledge of teachers and also should provide and supp

environment for change to help teachers to go beyond their profes
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 In conclusion, to design professional development or 

preparation based on constructivism, the researcher should incorp

constructivism including: concern and challenge participants’ existing knowledge, 

initiate teacher 

orate aspects of 

enhance active engagement of participants, enhance social interaction for participants 

to  construction. 

iew of learning, 

 own teaching 

mstances. There 

Teach Science: 

veloping teacher 

eeting 

sell, 1993: 247). 

r experience that 

s for actions (Russell, 1993). In other words, using 

constructivism and reflection in teacher development activity involves teachers 

ing to 

ce and reflecting 

structivism and 

reflection, have joined to have a similarity of meaning. Constructivism relates to the 

study of how children learn and is driven by perspectives on nature of learning, but 

reflection is related to how the teachers acquire their professional knowledge which is 

driven by perspectives on the relationship between thought and actions. The important 

part is the similarity between how students learn science and student teachers learn 

professional knowledge (Russell, 1993).  

  

 

 

 

 construct knowledge, and provide long term supporting knowledge

 

  In professional development, which relies on a constructivist v

reflection is an effective process that can promote long term teacher professional 

knowledge by encouraging participants to think about their

circumstances and further think about how to deal with those circu

are some suggestions from Tom Russell (1993) in “Learning to 

Constructivism, Reflection, and Leaning from Experience” about de

preparation where “the process of learning to teach science is a significant m

ground for the perspectives of constructivism and reflection” (Rus

The aim of both constructivism and reflection is to develop frames fo

lead to new possibilitie

constructing new frames of teaching or understanding existing theory by com

view teaching and the goals of teaching through their own experien

on that experience (Russell, 1993). 

 

 In teacher education research literatures, both terms, con
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Reflection 

 

er thinking from 

ection (Ornstein, 

n has been characterized by reflective 

practice that relates to the issue of bringing theory into practice or using theory to 

aching’ (Russell, 

lly thinking and 

s process gives 

ages, re-

nd practice, and the assignment of language to images 

of those experiences (Tobin and Tippins, 1993). So, reflection is an exercise that 

his/her personal thinking by writing about and 

discussing teaching experiences. This process can be done both by individuals and/or 

urses (Peterman, 

 pre-service teachers are 

to reflect on their prior educational experiences and innovatively explore how these 

reflective tools might inform us of their past, present, and future science teaching and 

learning practices (Nichols et al., 1997: 82). Reflection helps pre-service teachers to 

be successful by preparing them to be more aware of problematic situations and 

provides opportunities for them to revise their teaching by applying research and 

theory based knowledge to their teaching practice (Hatton and Smith, 1995).  

 

 In the 1990s, the research on teaching examined the multifaceted nature and 

context of teaching. One of the most emphasized was exploring teach

the perspective of teachers themselves which was called teacher refl

1995: 73). In recent years, teacher educatio

improve practice (Russell, 1993; Hatton and Smith, 1995). 

 

 The general meaning of reflection is ‘to think about one’s te

1993), which is an active cognitive process that involves carefu

ordering ideas to address practical problems (Dewey, 1993). Thi

meaning to a teacher’s experiences which involves the construction of im

construction of past thoughts a

allows a teacher to go beyond 

in a group setting (Lang et al., 1995: 7).  

 

1. Reflection in Professional Development 

 

 Reflective practice is emphasized in many teacher training co

1993; Tobin and Tippins, 1993; Lang et al., 1995; Wise et al. 1999). Nichols, Tippins, 

and Wieseman (1997) proposed that crucial opportunities for
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To use the Reflective Model in professional developme

preparation requires an approach that is social and collaborat

individually introspective (Wise, Spiegel, and Bruning 1999; Andy, 2001: 140) and 

should be conducted as a continuous process (Hatton and Smit

collaborative professional development model, pre-service teach

teachers, university supervisors, and researchers should work tog

provide knowledge of the classroom, students, and school, but unive

and researchers can bring useful information or new skills into the cooperating 

community. Thus, collaboration is crucial in helping the new teacher 

of reflective practice that can be supported by others who the tea

respects (Andy: 2001: 138). Hatton and Smith (1995) suggested t

process of reflection should be pa

nt and teacher 

ive rather than 

h, 1995). In a 

ers, cooperating 

ether. Teachers 

rsity supervisors 

to develop habit 

cher sufficiently 

hat a continuous 

id attention to in teacher preparation programs. 

ective actions of 

 their images of 

y providing rich 

ide a variety of 

e interrelation of 

changes in their 

 to be happening in the classroom (Tobin 

and Tippins, 1993). So, reflective practice in teacher education can enable the 

pr r knowledge and 

e generated from 

existing knowledge when prospective teachers learn to frame and reframe problems 

and use various interpretations in making a judgment to select a way in solving 

problems (Schon, 1983). 

 

 Reflective teaching is a social activity which looks back at social interactions 

and tries to make sense of them in order to plan for future teaching, or looks forward 

After finishing the program, they proposed a follow up study in the first year of 

teaching to assess the development or lack of development in the refl

pre-service teachers (Hatton and Smith, 1995). 

  

 In teacher education, it is important for teachers to reflect on

teaching and learning (Tobin and Tippins, 1993). Peterman (1993) suggested for 

projects or staff development activities to include reflection activity b

evidential arguments that challenge participants’ beliefs and prov

practices for participants to analyze (Peterman, 1993). Because of th

reflection and action (Schon, 1983), teachers can identify potential 

teaching by reflecting on what they perceive

ospective science teacher to recognize and build upon his/her prio

experience (Arellano et al. 2001: 503). Professional knowledge can b
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to social interactions of teaching and learning that have not yet 

attempts to shape these (Handcock, 2001: 83). To enhance pre

teachers’ professional knowledge in planning and teaching, the course being planned 

taken place and 

-service science 

in this study needs to enhance students’ reflective ability and provide opportunities for 

he classroom. 

 

2. ge 

 Many Professional development models that enhance reflective thinking have 

be en used to develop 

de:  

 

ith 1995, Nichols et al., 1997; Collier, 

19  2005)  

; Zeichner, 1987; Ross, 

19

et al., 1997; Arellano et al., 2001)  

; Ross, 1990; Wise et al. 1999) 

oss, 1990)  

r, 1987; Ross, 1990; Hatton and Smith, 1995; Amobi, 

20 ell, 2007)  

erences, (Collier, 1999)  

Collins, 2002)  

- portfolios (Nichols et al., 1997)   

- learning maps (Nichols et al., 1997)   

- stories re-told, (Nichols et al., 1997) 

- metaphors (Ornstein, 1995 and Nichols et al., 1997) 

- proverbs (Nichols et al., 1997)  

- drawing (van Zee and Roberts, 2001) and  

them to think about the past and the future of teaching in t

 Reflective Tools for Enhancing Teachers’ Professional Knowled

 

en proposed. There are a variety of strategies that have be

reflective thinking in science teachers and these inclu

- reflective journals (Hatton and Sm

99, Wise et al. 1999; van Zee and Roberts, 2001; Amobi,

- curriculum analysis and development (Bayer, 1984

90; Wise et al. 1999)  

- collaborative journals (Alterio 2004)  

- case-based pedagogy (Nichols 

- reflective teaching (Zeichner, 1987

- action research (Zeichner, 1987; R

- microteaching (Zeichne

05; Wilson and I’Anson, 2006; B

- reflective interviews (Collier, 1999)  

- peer observation conf

- group seminars (Collier, 1999; 
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- reflective dialogue online forum (Ebenezer et al., 2003; Makinster et al., 

2006; Ikpeze, 2007) 

 common writing 

990). Reflective 

is and reasoning 

culty to support 

9)’s work. They 

nce Regionally 

tive (NMSI) in 

acher understanding of mathematic and scientific process, improving 

teaching m

flective journals 

by constructing 

d Smith, 1995). 

 journal writings 

 These guiding 

of the lesson and teaching strategy, the 

relationships between lesson and standard, goa

es, re-using that 

sked teachers to 

for students, and 

how they assess student understanding (Wise et al., 1990).  

 

 Curriculum analysis and development was implemented in PEER workshops 

(Wise et al. 1999). The program helped teachers to design and implement lessons and 

reflective journal writing. Providing teachers opportunities to analyze, and develop 

their own curriculum in the workshop, resulted in the majority of teachers articulating 

 

 Among this variety of strategies using reflective journals is a

tool that promotes reflective thinking (Zeichner, 1987; Ross, 1

journals were identified as an effective tool to promote critical analys

among pre-service teachers and also presents a way for education fa

long-term reflective thinking among students (Ross, 1990). Effectiveness in using 

reflective journals was presented in Wise, Spiegel and Bruning (199

reported an achievement of PEERS (Promoting Educational Excelle

and Statewide) workshop of the Nebraska Math and Science Initia

promoting te

ethods by incorporating more constructivist methods, and providing 

supportive network for systematic change in the state by using re

(Wise et al., 1990). 

 

 Effectiveness in using reflective journals was facilitated 

guiding questions (Hatton and Smith, 1995, Wise et al. 1999) and providing teachers 

opportunities to develop individual reflective practices (Hatton an

PEER workshops constructed reflective questions to guide teachers’

and facilitated teachers’ reflective thinking (Wise et al., 1999). 

questions include the following topics: details 

ls of the lesson, student response to the 

lesson, the evidence to present student learning or changing attitud

lesson again and modification of the lesson. The scope of questions a

reflect on how the lesson fit with the standard, how well it worked 
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the specific standard to which their lesson or teaching strategy appli

use a variety of teaching strategies to create the active pa

ed. Teachers can 

rticipation of students, and 

use activities that keep student m

r enhancing pre-

before engaging 

on, 2006; Bell, 

g a simplified 

h promotes the 

ry for a critical 

s in developing 

that it was different from the real classroom (Wilson and I’Anson, 2006). Bell (2007) 

su ver, she argued 

ow evidence of 

lass (Bell, 2007). 

on plans were 

9) and Ozogul, 

el (1999) studied 

lanning teaching 

t, selected activities, and drew up documents.  This helped the teachers 

prepare themselves both physically and mentally. For evaluating the lesson plans, 

Ozogul et al. (2006) found that self and peer evaluation provide different perspectives 

for pre-service teachers. The teachers can provide knowledgeable feedback for 

improving the lesson plan, but in the limitation of time, students should be engaged in 

self and/or peer evaluation for checking the agreements among that feedback (Ozogul 

et al., 2006).  

 

otivation in the lesson (Wise et al. 1999). 

 

Microteaching was suggested as an effective strategy used fo

service teachers’ teaching and reflects upon the teaching practice 

with the greater complexity in school experience (Wilson and I’ Ans

2007). Wilson and I’Anson (2006) engaged Schon’s idea of reflective practice and 

practicum in designing core aspects of his program includin

environment for the development of practice, a context whic

development of professional identity, and the conditions necessa

reflection. The results showed that it was beneficial for student

confidence and preparing them to teach. However, the microteaching was recognized 

pported the idea that microteaching is effective but not real. Howe

that the educator can use microteaching as a form of practice to sh

teaching and learning; it can encourage creativity and risk-taking in c

 

Lesson planning and the formative-evaluation of less

implemented in the study of Sanchez and Victoria Valcarcel (199

Olina, and Sullivan (2006) receptively. Sanchez and Victoria Valcarc

the views and practices of a group of in-service science teachers in p

units. They concluded that during planning, the teachers thought about the content to 

be taugh
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 Case-based pedagogy is another reflective tool in the res

(Nichols et al., 1997; Arellano et al., 2001).  Arellano et al. stu

pedagogy which was utilized in pre-service science programs in the Philippines by 

use of collaboration between groups of elementary student teachers, 

teacher, and a research team to encourage learning as a culturally con

All members of the collaboration received benefits from the program

and pre-service teachers developed awareness of how they made se

they faced in their professional lives. Moreover, experienced teachers were available 

to share their insights with prospective teachers as the cases were

research team was also acutely

earch literatures 

died case-based 

their cooperating 

stituted activity. 

. Both in-service 

nse of dilemmas 

 discussed. The 

 aware of the strong sense of moral consciousness 

expressed throughout the classrooms. Case-based pedagogy can serve as an 

ritiquing deeply 

e-service teacher 

d Abell studied 

earning and how 

pics in interview 

to refine their ideas by providing 

opportunities for them to reflect on their own and peer teaching, theories presented in 

cu h the process of 

er beliefs helped 

 Using portfolios is an evaluative tool for assessment of knowledge based on 

personal experience. Nichols et al. (1997) suggested components of a portfolio should 

include artifacts, attestations and productions.  Artifacts are products of teaching 

including lesson plans, tests, philosophy of teaching written on paper, or videotapes of 

teaching. Attestations are documents that are produced by other people to inform 

about aspects of individual science teaching and learning, which include letters or 

opportunity to teach critical inquiry practices by highlighting and c

held assumptions (Arellano et al., 2001).  

 

 Reflective interviews (Collier, 1999) were used to promote pr

reflective practices (Bryan and Abell, 1999; Collier, 1999). Bryan an

one pre-service science teacher’s beliefs about science teaching and l

her experiences influenced her thinking. Continuous reflective interviews were 

organized as one of the reflective tools throughout the semester. To

questions stimulated pre-service science teachers 

rrent educational research, and their own science learning. Throug

reflection, the pre-service teacher started to understand the complex nature of science 

teaching and learning. Moreover, she learned to frame and re-frame h

her to make some changes in practices (Bryan and Abell, 1999).  
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progress reports. Productions are specific items created for portfolio

or expectation of learning and teaching, pieces of evidence that re

learning, and table of contents or road maps that represent learning progression. Using 

portfolios not o

s including goal 

present personal 

nly supported a reflection on conception about teaching and learning 

of teachers, moreover, they provide opportunities to support life long learning 

(N

ective reflective 

n the course will 

rs will provide 

ement their own 

. Individual and 

group reflective interviews will be organized during the course and in the follow up 

st lking. Portfolios 

l knowledge and 

 When teachers engage in learning by reflecting, discussing, practicing and 

analyzing practice  beliefs and practice (Peterman, 1993). 

Beliefs are consistent with actions and thoughts. To study about teachers’ changes in 

ac rough reflection 

Teacher knowledge and beliefs are crucial factors that should be considered in 

any constructivist professional development. Shulman’s view of teacher knowledge is 

what teachers should know or do know (Carksen, 1999). To understand teacher 

knowledge, Carksen studied a model of Lee Shulman’s original formulation of 

teacher knowledge and argued that the model is more general. He reviewed and 

concluded a new model of teacher knowledge that included five domains. These five 

ichols et al., 1997). 

 

 In conclusion, designing a capstone course to enhance pre-service science 

teachers’ professional knowledge, the researcher will incorporate eff

tools suggested from the research literature. The main strategy used i

be reflective journals. Moreover, conferences and group semina

opportunities for pre-service science teachers to develop and impl

curriculum, talking and discussing to reflect cases in the classroom

udy to provide opportunities for pre-service teachers in reflective ta

will be used as a tool to assess development of teacher professiona

effects on student learning among pre-service science teachers. 

 

, they tend to change both in

tions, one has to study both teachers’ knowledge and beliefs th

activity (Tobin and Tippins, 1993) 

 

Teacher Knowledge and Beliefs 
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domains are: 1.) knowledge about the general educational contex

about the specific educational context 3.) general pedagogical know

learners and learning, classroom management, and general curriculum

knowledge 4.) subject matter knowledge including syntactic struct

substantive structure of science and the nature of science (NOS) and

content knowledge including common student misconceptions, s

curricula, topics-specific instructional strategies, and the purpose for t

This knowledge should be provided for all science teachers. To understand and 

t 2.) knowledge 

ledge including 

 and instruction 

ures of science, 

 5.) pedagogical 

pecific science 

eaching science. 

promote teacher knowledge, we should be reminded of teacher beliefs because 

kn ave an influence 

gs, premises, or 

, 1996), and on 

 Kagan defined 

ssrooms and the 

hat we believe 

ing and learning 

cently, research 

achers’ professional knowledge has been considered in two 

aspects including past experiences and 

 influences the 

992; Bryan and 

ing may guide 

personal action (Peterman, 1993) 

 

 There were three categories of experiences that influenced the development of 

knowledge and beliefs about teaching as suggested by Richardson (1996: 105). These 

categories are personal experience, experience with schooling and instruction, and 

experience with formal knowledge. Within a constructivist learning and teaching 

owledge and beliefs are interwoven inside the teacher and they h

on the teacher’s teaching (Kagan, 1992; Richardson, 1996)  

 

 Beliefs are defined by agreements of anthropologists, social psychologists, and 

philosophers that are thought of as psychologically held understandin

propositions about the world that are felt to be true (Richardson

individual’s mental constructions of experience (Peterman, 1993).

beliefs as teachers’ implicit assumptions about students, learning, cla

subject matter to be taught (Kagan, 1992), and it is often integrated into concepts 

about the truth (Peterman, 1993). The epistemological beliefs or w

about teaching and learning influences the conceptions about teach

that we hold (Chan and Elliott, 2004; Porlan and del Pozo, 2004). Re

on the development of te

the influences on teaching and learning 

conceptions (Bryan and Abell, 1999) because life experiences

development of teacher beliefs about teaching and learning (Kagan, 1

Abell, 1999). Moreover teacher’s beliefs or concepts about teach
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framework, a pre-service teacher should be encouraged to think 

learning during a teacher education program if the aims of the p

about their own 

rogram want to make 

  

onal Knowledge 

 

1. T

ge of knowledge 

c and is held in 

z, 1987: 47). He 

 knowledge’ to 

ist of knowledge 

of learning experiences and curriculum content, knowledge of 

subject matter, knowledge of students’ needs, abilities, and interests, knowledge of 

cl  of the social 

 described how 

ge of curricula, 

 of assessment, 

zation. Teacher 

or teaching and 

learning and with the willingness of the teacher to extend knowledge of content and 

theory throughout a career can provide quality learning for many years (The 

Education Review Office: ERO, 1998). This knowledge has been needed to help 

students think critically and solve complex problems (Arizona Board of Regents, 

2000-2005). In addition, Goodnough (2001) described teacher professional 

knowledge as pedagogical content knowledge and knowledge of the self. She added 

a difference in the deep structure of knowledge and beliefs held by the students. 

Teacher Professi

he Domains of Teacher Professional Knowledge 

 

 Teacher professional knowledge is described as a broad ran

that is possessed by teachers. The professional knowledge is dynami

active relation to practice and is used to give shape to practice (Elba

used the word ‘teacher’s practical knowledge’ and ‘teacher’s tacit

describe teacher professional knowledge that teachers develop within their 

experiences. His components of teacher professional knowledge cons

of the structuring 

assroom organizational and instructional techniques, knowledge

framework of school and community, and knowledge of their own strengths and 

shortcomings as teachers.  

 

In addition, The Education Review Office: ERO (1998)

teachers improve their professional knowledge including: knowled

knowledge of learning, knowledge of content, knowledge of teaching practice 

presented by current research, knowledge of students, knowledge

knowledge of instructional media, and knowledge of learning organi

professional knowledge is used in the planning and preparation f
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that professional knowledge of science teaching could be developed th

of means (workshops, action-research groups, study groups, s

partnerships). These professional development activities require teachers to explore 

rough a variety 

chool-university 

th  as teachers. 

 of teacher professional knowledge from various 

pieces of literature and comparison with the domains of teacher knowledge as defined 

.1  f teacher prof

er pro nowledge Defined 

eir beliefs about subject matter, students, pedagogy, and themselves

 

A clarification of the meaning

by Carksen (1999) is noted in Table 2.1 below: 

 

Table 2

 
Teach

Conclusion o essional knowledge 

fessional k by 

Domains

teacher

sion

led

oma  of  

ache

professional 

knowled  

Elba

(1981)

Naz

and
Barrick 

(1990

Von

(199

Collinson 

(1996) (1998) 

NSTA 

(2003)

Leou 

and 

Liu 

(2004)

 of Sub-d

 te

profes

know

al 

ge 

ins

r 

ge

z ri 

 

) 

k 

5)

ERO 

general educat - - / / ional Context 

ecific educa nal / 
/ - 

- / / 
/ 

sp tio

learners and le / / / arning 

classroom 

management 
/ / / 

curriculum  - - / 

instruction - / 

/ / 

/ 

/ / 

General 

knowledg

assessment - - - - / / - 

pedagogical 

99
) e 

(PK) 

syntactic structures 

sub

e 
(C

ar
ks

en
, 1

9

stantive str ture uc

Subject m

knowledg / / / / / / / 
atter 

e 

NOS 

student 

misconceptions 
- - - - / 

specific science 

curricula 
/ - - / / 

topics-specific 

instructional 

strategies 

- - - - / 

D
om

ai
ns

 o
f T

ea
ch

er
 k

no
w

le
dg

Pedagogi

Content 

Knowledge 

(PCK) 

purpose for teaching 

science 
- - / - / 

/ / 

cal 
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Table 2.1  (Continued)  

her profe knowledge 

 
Teac ssional Defined by 

Domains

teac

 of 

her 

omains o

her 

l 

led  

baz 

981)

Nazri 

and 
Barri  

(1990) 

Vonk 

(1995)

Collinson 

(1996) 

RO 

98) 

NSTA 

(2003)

Leou 

and 

Liu 

(2004)

professional professiona

knowledge know

Sub-d

teac

f  El

(1

ge

ck

E

(19

Knowledge of Instructional med  and 

technology 
- / -  / / / 

ia
-

Knowledge of Educational Philosoph - / - y - - - - 

A
dd

iti
on

 

Knowledge of  research on best practice - - - - / / - 

 

fined 

ade up of four 

ding educational 

and pedagogical 

, 1995; Collinson, 

1996; ERO, 1998; NSTA, 2003; Leou and Liu, 2004). Three additional domains of 

esearch on best 

98; NSTA, 2003; Leou and Liu, 2004).  

 

plicated, so there are many research 

odnough, 2001; 

2. The Development of Teacher Professional Knowledge 

  

 One important factor of developing teacher professional knowledge is using   

teacher’s reflective experiences. In the preparation program, professional knowledge 

can be developed by pre-service science teachers that participate in framing and 

reframing activities of their beliefs about teaching and learning, which provide them 

Note: /  means that it was defined   - means that it was not de

 

 The table concludes that teacher professional knowledge is m

domains of teacher knowledge in Carksen (1999)’s model inclu

context, general pedagogical knowledge, subject matter knowledge, 

content knowledge (Elbaz, 1981; Nazri and Barrick, 1990; Vonk

knowledge were added by other researchers, and these are knowledge of instructional 

media and technology, educational philosophy, and knowledge of r

practices (Nazri and Barrick, 1990; ERO, 19

 Teacher professional knowledge is com

projects that emphasize the development of teacher professional knowledge (Vonk, 

1995; Collinson, 1996; Bell, 1998; Bryan and Abell, 1999; Go

Goodnough, 2002; Turnbull, 2003; Leou and Liu, 2004). 
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an understanding of the nature of teaching and learning (Bryan and A

This learning process provides m

bell, 1999: 136). 

ore productive frames for them to make changes to 

their practice (Bryan 

 knowledge as 

uding academic 

s and purpose, 

rs professional 

over, Bryan and 

achers to extend 

added that teacher prep

to develop and 

ional knowledge 

nal strategies (Coble and Koballa, 

Jr, 1996; Halim and Meerah, 2002; Goodnough , 2002, 2008;  Zembal-Saul, Krajcik, 

an dnough , 2002), 

, 2002), student 

 knowledge of 

development of 

teacher professional knowledge in the context of primary science education that 

occurs in a collaborative community of learners. She used a variety of data collection 

methods including videotaping during collaborative meetings, semi-structured and 

informal interviews, classroom observation, and teacher lesson planning. The results 

of the study revealed that teacher professional knowledge was enhanced throughout 

this collaboration. She suggested that preparation programs should enhance the role of 

and Abell, 1999: 135) 

 

 Vonk (1995) viewed the development of professional

concerning the development of pedagogical content knowledge incl

content knowledge, pedagogical content knowledge, knowledge of aim

knowledge of learners, knowledge of educational contexts, and setting and 

governance. So, it is impossible to prepare pre-service teache

knowledge by learning only from coursework (Vonk, 1995). More

Abell (1999) suggested that this development required pre-service te

their professional knowledge through earlier school experiences. Turnbull (2003) 

aration should not only provide in depth teacher professional 

knowledge, but also provide appropriate opportunities for each one 

practice their professional knowledge in a final practicum. 

 

 From the research literature, aspects of teacher’s profess

suggested to be enhanced includes knowledge of specific science curricula 

(Goodnough , 2002, 2008), topic-specific instructio

d Blumenfeld, 2002), knowledge of  research on best practices (Goo

assessment (Goodnough, 2002, 2008), the learner and learning (Penso

misconceptions (Halim and Meerah, 2002; Goodnough , 2008), and

instructional media and technology (Coble and Koballa, Jr, 1996) 

 

 Goodnough (2002) designed research aimed to foster the 
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the teachers in curriculum development and implementation, sel

instruction and assessment strategies, and utilizing knowledge in u

research. Moreover, in 2007, she proposed using an action research com

practice to enhance elementary teachers’ professional knowledge. S

teachers’ professional knowledge were examined from a variety 

including audiotape planning meeting, documents, journals, and sem

informal interv

ecting effective 

sing educational 

munity of 

everal aspects of 

of data sources 

i-structured and 

iews. The results of this study supported an idea proposed in 2002 that 

the collaborative com

dy pre-service 

lity to formulate 

ples and demonstrations to teach the topics. They 

suggested that developing science trainee teachers’ awareness of pupils’ 

ice level would 

rs and learning 

 focused on the ability of teachers to identify the learners’ difficulties in 

aspects of frequency, characterization of the sources and relating factors by utilizing 

ts to the need to 

m in the teacher 

 Zembal-Saul et al. (2002) examined whether and how a group of prospective 

teachers who had early opportunities to teach science would approach science content 

representation within the context of their student teaching experience. They analyzed 

data from teachers’ science lesson plans and reflective journals. Moreover teachers 

were interviewed and observed during practice teaching. The results revealed that the 

teachers became learners through the act of teaching and reflecting on teaching. This 

munity of learners enhanced teacher professional knowledge 

(Goodnough, 2008). 

 

 Halim and Meerah (2002) used reflective interviews to stu

teachers’ awareness of pupils’ misconceptions of topics and their abi

analogies, explanations, exam

misconceptions and topics specific instructional strategies at pre-serv

be beneficial for teacher preparation. 

 

 Penso (2002) described and analyzed one of the components of teacher 

professional knowledge, which relates to knowledge about learne

processes. She

classroom observation and journal writing methods. The study poin

include a component focusing on didactic processes, aiming at exposing student 

teachers to pupils’ learning difficulties, and ways of dealing with the

education program.  
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study provided suggestions for teacher preparation programs to under

experience in learning to teach, and the role of 

stand the role of 

supporting new teachers’ continuing 

de

tivist framework 

 in elementary 

d coursework in 

enhance students’ interests, and the 

dev balla, Jr., 1996: 

nal knowledge 

nd Abell, 1999; 

d Meerah, 2002;  

rategies such as 

ctive interviews 

inar 

08); elaborating 

nd pedagogy in 

odnough, 2002, 2008; Zembal-Saul et al., 2002,); 

continuing a professionally knowledgeable way of teaching, and learning through 

interactions with many children and adults (Collinson, 1996; Wise et al., 1999); the 

ad  an instructional 

cher preparation 

program (Coble and Koballa, Jr., 1996) 

 

Information and Communication Technology 

 

Over several decades, many learning resources such as educational documents 

and instructional media have been produced in electronic formats. This is causing the 

velopment in the domain of science content representations. 
 

  Coble and Koballa, Jr. (1996) suggested utilizing a construc

applied to develop pre-service teachers’ professional knowledge

teacher. A variety of strategies was introduced including integrate

science and pedagogy, use of technology to 

elopment and implementation of practical lessons (Coble and Ko

475). 

  

 The research literature suggests that teacher professio

development can be accomplished by using many strategies including: using an 

individual way of thinking by reflection (Collinson, 1996; Bryan a

Wise et al., 1999; van Zee and Roberts, 2001; Penso, 2002; Halim, an

Zembal-Saul et al., 2002; Eick and Dias, 2005) through specific st

reflective journals (Penso, 2002; Zembal-Saul et al., 2002), refle

(Goodnough, 2002; Halim, and Meerah, 2002; Zembal-Saul et al., 2002) sem

discussions (Goodnough, 2002) and action research (Goodnough, 20

on many aspects including knowledge of instruction and assessment, how to plan 

standards-based science curriculums, and how to integrate content a

collaboration conditions (Go

option of  the multiple intelligence theory in forum discussions as

organizer (Goodnough, 2002); and integrating technology into tea
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learning process to change from paper resources to electronic resourc

tool used by humans to acquire knowledge in the 21st century is 

Communication Technology or ICT literacy (Partnership for 21st century skills, 2007). 

es. An essential 

Information and 

ICT literacy was broadly defined as a combination of computer skills and knowledge 

of s (Sellen, 2002).  

kills for the 21st 

dware/software, 

nologies such as audio, video, and multimedia tools 

(Partnership for 21st century skills, 2007). Teachers cannot prepare students for 21st 

century context unless they understand, posses, and use those skills themselves 

tial category of 

 knowledge and 

decade is related 

ating in school 

, and working in 

ers work and the 

rs, it has an important impact on the nature of the 

teachers’ p e 

t in service and 

g teaching-with-

 tools to support 

their professional work (Kerr, 1989).  

 

So, now in teacher education, to prepare professional teachers, a web-based 

system was suggested to be a tool for revitalizing and reforming teacher education 

courses (Coble and Koballa, Jr., 1996; Pedro da Ponte et al., 2002; Rodrigues et.al., 

2003; Shi et al., 2004; Barnett, 2006; Kay, 2006; Laferriere et al., 2006; Ikpeze, 

 how to use information in new formats made possible by computer

 

When workplaces, communities, and everyday lives require s

century, students need to be trained for it. 21st century skills include reading, writing, 

computing, and how to use essential tools such as computer har

networking, and other tech

(Laferriere, Lamon, and Chan, 2006).  

 

Knowledge of instructional media and technology is an essen

teacher’s professional knowledge, which refers to a combination of

skills in using information technology. Working as a teacher in this 

to utilizing knowledge in teaching practice, and also related to other professional roles 

in and outside the classroom including tutoring students, particip

activities and projects, interacting with members of the community

professional groups. As ICT changes the environment in which teach

way they relate to other teache

rofession (Pedro da Ponte et al., 2002). In the workplace, teachers hav

been encouraged to use technology in their subject teaching, both a

pre-service levels (Kay 2006; Mishra and Koehler, 2006) includin

technology, designing software and creating of technologically based
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2007). Multiple strategies have been used such as web page design 

et al., 2002; Shi  et al., 2004), digital photography, and PowerPoi

(Wursta, Brown-DuPaul, and Segatti, 2004), technology-based search activities 

(Schrader et al., 2003; Bahr, et al., 2004; Spector, Burke

(Pedro da Ponte   

nt presentations 

tt, and Leard, 2007), online 

discussion, (Kay, 2006; Laferriere et al., 2006; Makinster et al., 2006; Ikpeze, 2007; 

Sp 6).  

 helped teachers 

ion (Bahr et al., 

nline discussion 

es for teachers to reflect, collaborate, and share ideas with other 

me et al., 2007). 

ers’ professional 

s in the form of 

truction methods 

e practice were 

d in building a 

er et al., 2003). 

The results from 

evealed positive results. The network supported meaningful 

reflection and collaboration among the participants. His works suggested the use of 

web-based discussion to enhance students’ reflection (Makinster et al., 2006). 

Moreover, in the 2007, Ikpeze integrated a Peer-Led Electronic discourse in teacher 

education. He found that a small group discussion facilitated effective learning of pre-

service teachers. This interaction promoted pre-service teachers’ empowerment and 

active learning (Ikpeze, 2007).  

 

ector et al., 2007) and movie production (Mishra and Koehler, 200

 

Among these, technology-based search activities, in which teachers in school 

and university instructors use the web to support their teaching, and

use technology as a tool in the classroom to support their instruct

2004, Schrader et al., 2003; Spector et al., 2007). In addition, an o

provides opportuniti

mbers in the group (Makinster et al., 2006; Ikpeze, 2007; Spector 

This activity can be used effectively to enhance development of teach

knowledge (Ikpeze, 2007).   

 

 There was a variety of research scholar integrated technologie

an online discussion into teacher education. In 2003, Ebenezer and colleagues 

integrated WebCT Bulletin Board in a Chemistry Curriculum and Ins

course. His results presented that the pre-service teachers’ reflectiv

enhanced through the WebCT Bulletin Board. The board helpe

reflective community among pre-service chemistry teachers (Ebenez

In 2006, Makinster et al. examined the use of electronic networking in a secondary 

science methods course to enhance pre-service teachers’ reflection. 

his qualitative study r
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 Another idea of using technology to support teaching was pro

Mishra and Koehler (2006) integrated a movie production activity 

course of technology education. He used concepts of learning-technology-by-

designing to offer learners authentic situations. The results presented

were provided opportunities in communicating the content area throu

of storyboarding, filming, digitizing, editing, revising, and providing

these chances, TPCK or technological pedagogical content knowledg

ducing a movie. 

in a master level 

 that participants 

gh the processes 

 feedback. From 

e was promoted. 

So sted to integrate 

nal knowledge.  

ng professional 

of professional 

 

nd beliefs about 

rlying teaching activities, subject matter 

knowledge and skill, and moreover, involves changing of classroom practices or the 

development of way ther teachers and students. In 

addition, it helps each individual teacher to construct, evaluate, and accept or reject 

 

 The professional development process is a complex set of procedures that 

at (how you will 

velopment is an 

t upon teaching 

practice (National Research Council [NRC], 1996: 5).  

 

 The professional development process is a continuous process that is 

strengthened from pre-service experience to the end of a professional career (NRC, 

1996). Professional development plays an essential role in bridging the gap between 

prospective and experienced educators to meet the new challenges of guiding all 

, in the 21st century context, preparing the new teachers was sugge

technology in a process of teacher production to promote the professio
 

Teacher professional knowledge can be enhanced duri

development. So, the course that will be set can apply concepts 

development to enhance pre-service science teachers’ professional knowledge. The

model for professional development involves changing concepts a

science teaching, conceptions unde

s of working with and relating to o

what it means to be a science teacher (Bell, 1998).  

 

Professional Development 

involves deciding on lesson content (what you will teach) and form

teach it).  (Lang et al., 1995: 13), moreover, teacher professional de

opportunity for the teacher to work with master educators and reflec
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students in achieving learning standards (Eisenhower National Clearinghouse for 

Mathematics and Science Education [ENC], 1998).  

1.

ence Education 

n Research and Development 

Center of

1.1 Content-Focused Excellent science teachers have a very unique kind of 

kn e that must be 

ssional learning experiences. 

ended Professional development experiences should extend beyond 

more than one session. 

ent experiences should enhance 

te

both align with and 

support system-based changes that promote student learning. 

ssed in terms of 

., teacher satisfaction and engagement) and long-term 

im act (i.e., changes in science teaching, student learning, the school community).  

 

1.6 Coherent and Integrated The content of professional learning must come 

from both inside and outside the learner and from both research and practice. In 

addition, the designed structures should link professional development in science to 

other parts of the educational system. 

 

 

 Principles for Effective Professional Development 

 

 Eisenhower National Clearinghouse for Mathematics and Sci

(1998), Rhoton and Bowers (2001), and the Educatio

 University of Delaware (2004) identified effective professional 

development for teachers of science with the following main factors:  

 

owledge, which is identified as pedagogical Content Knowledg

developed through their profe

 

 1.2 Ext

 

1.3 Collaborative Professional developm

acher collaboration.  

 

1.4 Part of Daily Work Professional development must 

 

1.5 Ongoing The effectiveness should be reviewed and asse

short-term effectiveness (i.e

p
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1.7 Inquiry-Base Professional development experiences should promote 

continuous inquiry and reflection. 

1.8 Teacher-Driven Professional development experiences should respond to 

te

1.9 Informed by Student Performance Professional development processes 

must set s eaningful for all 

 

development process should include 

procedures for self-evaluation to guide teachers in their ongoing improvement efforts. 

 Professional Development  

 

 -Horsley et al. 

 the prior professional development design framework and presented 

  

ommit to a vision and set of standards by concerning participants’ 

kn

to determine context and identify 

onsidered in the analysis phase. 

3. Address the goals by considering critical issues like equity, scaling up, and 

bu

5. Lead the plan into implementation by using a timeline. 

6. Evaluate the program and connect back to vision by rethinking the vision, 

plans, goals, and actions. 

 

 The professional development is not a sequential process; it can proceed in a   

forward direction or in a backward one to develop a professional plan in an effective 

 

acher needs and interests. 

 

tudent learning to be the core of the process and make it m

students. 

1.10 Self-evaluation the professional 

 

2. The Process of Planning for

To design and plan for professional development, Loucks

(2003) modified

a six-step cycle to increase effectiveness: 

1. C

owledge and beliefs. 

2. Analyze learning needs and other data 

what kind of data should be c

ilding capacity. 

4. Lay out a plan that carefully considers all elements. 
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way. The four inputs: context, knowledge and beliefs, critical issues, a

professional le

iefs, critical issues, a

professional le

nd strategies for 

arning are considerations designed to meet the particular needs of the 

teacher and students. 

 

 

 

 

 

 

 

d epistemology, designing an effective course 

nce teachers’ professional knowledge should consider 

ent. 

Th  study, contains 

 e teacher learns 

(Richardson, 1996; Marx, 1998; Radford, 1998; Bain; 2004);  

wer National Clearinghouse for 

Mathematics and Science Education, 1998; Rhoton and Bowers, 2001);  

 - encourage active engagement of teachers (Radford, 1998);  

 - involve teachers in the realistic context of teaching (Cochran et al., 1993; 

Eisenhower National Clearinghouse for Mathematics and Science Education, 1998); 

 - support long term change of teachers (Marx, 1998; Eisenhower National 

Clearinghouse for Mathematics and Science Education, 1998);  

nd strategies for 

arning are considerations designed to meet the particular needs of the 

teacher and students. 

 

 

 

 

 

 

 

d epistemology, designing an effective course 

nce teachers’ professional knowledge should consider 

ent. 

Th  study, contains 

 e teacher learns 

(Richardson, 1996; Marx, 1998; Radford, 1998; Bain; 2004);  

wer National Clearinghouse for 

Mathematics and Science Education, 1998; Rhoton and Bowers, 2001);  

 - encourage active engagement of teachers (Radford, 1998);  

 - involve teachers in the realistic context of teaching (Cochran et al., 1993; 

Eisenhower National Clearinghouse for Mathematics and Science Education, 1998); 

 - support long term change of teachers (Marx, 1998; Eisenhower National 

Clearinghouse for Mathematics and Science Education, 1998);  

  

  

Figure 2.1  Professional Development Design Frameworks  

Source: Loucks-Horsley et al. (2003: 4) 

 

 From theoretical perspectives an

Figure 2.1  Professional Development Design Frameworks  

Source: Loucks-Horsley et al. (2003: 4) 

 

 From theoretical perspectives an

to enhance pre-service scieto enhance pre-service scie

using basic aspects of constructivism, reflection, and professional developmusing basic aspects of constructivism, reflection, and professional developm

erefore, the capstone course, which is the major intervention in this

the following suggestions from research literature: 

erefore, the capstone course, which is the major intervention in this

the following suggestions from research literature: 

  

- emphasize individual knowledge of the teacher and how th- emphasize individual knowledge of the teacher and how th

 - emphasize teachers’ needs (Eisenho - emphasize teachers’ needs (Eisenho

Strategies 

 
Set 

Goals 

 
Plan 

 
Do 
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issues

 
Evaluate 
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Student 

ng & 
 Data 
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 - support teachers to bring theory into practice (Russell, 19

Smith, 199

93; Hatton and 

5; Eisenhower National Clearinghouse for Mathematics and Science 

idual and group reflection of teachers (Lang et al., 1995; 

Ei  and Science Education, 1998; 

W

) 

ith, 1995; 

Ei ucation, 1998) 

versities and schools (Eisenhower 

atics and Science Education, 1998) 

 - set student le goals of the program (Eisenhower National 

 

nt for Teacher Production 

To produce quality teachers according to the national requirement, the process 

o 4; Pitiyanuwat, 

2

r teachers and 

educational personnel, including production and further refinement of this 

category of personnel, so that teaching will be further enhanced and become a 

highly respected profession. The Ministry shall, in this regard, take a 

supervisory and co-coordinating role so that the institutions are responsible for 

production and development of teachers, faculty, staff, and educational 

personnel and shall be ready and capable of preparing new staff and 

Education, 1998) 

 - support indiv

senhower National Clearinghouse for Mathematics

ise et al., 1999; Andy, 2001) 

 - provide a variety of practices for teachers (Peterman, 1993

 - develop the continuous process of the program (Hatton and Sm

senhower National Clearinghouse for Mathematics and Science Ed

 - enhance collaboration between uni

National Clearinghouse for Mathem

arning outcomes as 

Clearinghouse for Mathematics and Science Education, 1998) 

Context of the Study 

 

1. National Requireme

 

f teacher preparation is enormously important (Pongsopon, 2003: 13

004: 1; Roadrangka, 2004: 1). 

 

According to the National Education Act of B.E. 2542 (1999): 

 

…The Ministry shall promote development of a system fo
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continuously developing in-service personnel (Office of the National Education 

Commission [ONEC], 1999:52)…  

cher production 

 system is to encourage teachers to organize the 

learning process according to the National Education Act of B.E. 2542 (1999).  In 

C

 concerned shall:  

 

arners' interests 

ment, how to face various 

situations, and application of knowledge for obviating and solving problems;  

erience; drill in 

astery; enable learners to think critically and 

matter, integrity, 

tional media 

efit from 

 doing, both learners and teachers 

may learn together from different types of teaching-learning media and other 

sources of knowledge; and  

 

(6) enable individuals to learn at all times and in all places, cooperation with 

parents, guardians, and all parties concerned in the community shall be sought to 

develop jointly the learners in accord with their potential… 

 

 

There is a national requirement for developing a system of tea

and refinement and the aim of the

hapter 4 Section 24 of the Act mentions that: 

 

… educational institutions and agencies

(1) provide substance and arrange activities in line with the le

and aptitudes, bearing in mind individual differences;  

 

(2) provide training in thinking processes, manage

(3) organize activities for learners to draw from authentic exp

practical work for complete m

acquire good reading habits and a continuous thirst for knowledge;  

 

(4) achieve, in all subjects, a balanced integration of subject 

values, and desirable attributes;  

 

(5) enable instructors to create the ambiance, environment, instruc

and facilities for learners to learn and be all-round persons, able to ben

research as part of the learning process. In so
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To achieve the national requirement for organizing the learning

should be able to facilitate s

 process, teacher 

tudent’s learning and should be encouraged to expand 

2.

prepare science 

tes. The 

ity Faculties of 

nce pre-service 

es. The aims of 

uire and apply 

rning and the nature of teaching, and to base their 

decisions upon appropriate values and attitudes (Roadrangka, 2004). Science teacher 

ed on and Rajabhat 

onsists of three 

ce, Humanities, 

ours. 

nd professional 

ity Faculties of 

Education is not less than 84 hours, but for Rajabhat Institutes it is 105 hours.  The 

required credit hours for compulsory science content courses are at least 44-46 hours 

and for selective science content courses at least 10 hours. Of this amount, pre-service 

science teachers must take 10 hours in every major field. These courses are Calculus 

1, Principles of Statistics 1, Principles of Biology, and Laboratory in Biology. 

Specialized science content courses are divided into six major fields and these are 

their area of profession (Pillay, 2002).  

 

 Current Thai Science Teacher Preparation Curriculum 

  

In Thailand, two types of institutions of higher education 

teachers. They are the University faculty of Education and the Rajabhat Institu

four-year science teacher preparation curricula provided by Univers

Education and Rajabhat Institutes (Teacher Training College) enha

science teacher’s professional knowledge with courses and activiti

these courses and activities are for pre-service teachers to acq

professional content or subject matter knowledge, to develop a thorough 

understanding of the nature of lea

ucation curriculum provided by both university Faculties of Educati

Institutes requires from 120 to 150 credit hours.  The curriculum c

main types of core courses and experiences. 

 

The General Education courses are in areas of Social Scien

Languages, Mathematics and Science. Total credit hours for university Faculties of 

Education is not less than 30 hours, but for Rajabhat Institutes is 33 h

 

The specialized courses are in areas of science content a

education courses. This category the total credit hours for univers
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Physics, Biology, Chemistry, General Science, Environmental Science, and Computer 

Science.  Required credit hours for each major field are 34-36 hours. 

required. These 

s. Core courses 

s and Codes for 

rement and 

Compulsory specialized education courses are for example: Methods of Teaching 

Sc ool, Seminar in 

nts based on their own interests. The 

total credit hours for university Faculties of Education is 6 hours, but for Rajabhat 

rs have a vital 

er of a teaching 

(Northfield, 1998; Jaiswang 

and Chantawan 2003; Black, 2004; Roadrangka, 2004).  It is designed to allow pre-

e teachers must 

ent psychology, 

ce. 

 

 Field experience or student teaching practicum is the culmination of a series of 

coordinated activities which advance the pre-service teacher from classroom 

observation through the fulltime teaching practicum or teaching practice (Schoon and 

Sandoval, 1997). Teaching practicum is an important aspect of pre-service preparation 

(Cochran-Smith, 1991; Schoon and Sandoval, 1997; Collier, 1999; Richardson-

 

At least 30 hours in Professional Education courses are 

courses are core courses and compulsory specialized education course

are Basic Concepts of Education, Curriculum and Instruction, Ethic

Teachers and Field Experiences, Principles of Education Measu

Evaluation, Educational Psychology, and Introduction to Educational Technology. 

ience and Technology, Science and Technology Project in Sch

Science teaching, Science and Technology Curriculum. 

 

The elective courses are chosen by stude

Institutes it is 10 hours (Roadrangka, 2004) 

 

3. Student Teaching Practicum 

 

 After finishing methods courses, pre-service science teache

opportunity to participate in a student teaching practicum. One semest

practicum is potentially process of teacher preparation 

service science teachers to integrate and apply their knowledge of science content and 

education into teaching practice. In other words, pre-service scienc

blend their knowledge of content, curriculum, pedagogy, stud

instructional media, and assessment to help students understand scien
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Koebler, 1988). Table 2.2 show the details of each program which was provided by 

the University Faculties of Education and Rajabhat Institute.   

Tabl on institutes in Thailand 

 
iland 

 

e 2.2  Field experience model of science teacher educati

 
Field experience model of science teacher education institutes in Tha

University Faculties of

1999) 

eloping lesson plan 

ice classroom

    (Student teaching) 

• 8-12 hours per week for ent

        semester (18 weeks) 

 school  

      context 

hat Institute 

ime field experience in school which 

of  

articipation  

• student teaching 

ks, ½ of semester, full semester 

 competencies in 

nowledge, skills, and personal. 

rience. 

d apply their coursework 

ssroom 

• to practice acquired pedagogical 

knowledge and skills in classroom 

xperience. 

ulum to 

ise 

 Education Rajab

(KU,

1.) Level 1 Field Experiences 

   (Observation and Participation) 

• for 3rd student teachers 

• practice dev

• pract  teacher duties • 2 wee

• utilize instructional media • for development of

k 

2.) Level 2 Field Experiences 

1.) Full-t

compose 

• observation and p

• microteaching   

 

2.) Occasional field expe

ire  • to connect an

to the cla

• practice full time teaching in

3.) Supplementary professional e

provides activities or extra-curric

increase student teacher‘s expert

Source: adapted from Roadrangka (2004) 

 

 University Faculties of Education offer two levels of field experiences. First, 

Le ded for the third 

2 Field Experiences (Student teaching), students spend an entire semester of the 

fourth year as a student teacher for 18 weeks in school. They are expected to teach 

science 8-12 hours per week. 

 

 There are three forms of field experiences provided by Rajabhat Institutes. 

Students are provided field experience activities in the second year to the fourth year 

vel 1 Field Experiences (Observation and Participation) are provi

year student teachers to connect university coursework to classroom practice. In level 
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of their programs. First is Full-time field experience, which is composed of 1 credit 

for observation and participation, another 1 credit for microteaching, 

Student teaching. Student time spent varies from 2 weeks, to half of a sem

full semester. This form aims to enhance student teacher knowle

personal competency. The second kind of experience is an 

experience. This form aims to connect university course work 

practice. Students time spent varies from a few hours, to half or a wh

is a supplementary professional experience. This form aims to increase student 

and 5 credits for 

ester, to a 

dge, skills and 

occasional field 

with classroom 

ole day. The last 

teacher expertise in knowledge, teaching skill, and teacher characteristics. This form 

dent expertise 

is one of the 

n before student 

se that provides 

r teachers’ professional knowledge. 

In this course, student teachers will bring interesting topics, problems in teaching to 

discuss in two hours per week in class. So, this research aimed to design a capstone 

course that enhances teacher’s professional knowledge before student teaching, and is 

also designed to be appropriate with the aim of Seminar course.  

 

provides additional activities from the basic curriculum to enhance stu

 

 A University that the intervention will be implemented 

institutions in higher education that prepares science teachers. Student teachers have 

to finish all of requirement courses designed by Faculty of Educatio

teaching. Seminar course is the last compulsory specialized cour

opportunities for student teachers to elaborate thei

 



 

CHAPTER III 

OGY 
 

ffectiveness of a 

of a pilot study 

pinions of Thai 

 for professional 

s a result of the 

l knowledge was identified. These essential results were used to design the 

capstone course to prepare pre-service science teachers before student teaching. To 

he  of this chapter, 

search questions 

 

 er had chances to observe student 

tea asses. After ten 

ations of middle school classes, the researcher found 

teaching problem

 

ead knowledge sheets and answered the questions 

without using probing questions, and  

- they didn’t ask students to provide the underlying reasons for their answers 

 

Moreover, during informal interviews after class, they suggested they had 

problems writing lesson plans. Three of the pre-service teachers had the following 

complaints concerning lesson plan writing:  

 

METHODOL

Introduction 
 

The main purpose of the study is to develop and evaluate the e

capstone course to enhance Thai pre-service science teachers’ professional 

knowledge. The purpose of the study was generated from results 

(Rochanasmita and Roadrangka, 2005) which aimed to investigate o

pre-service science teachers about problems in a preparation program

experience training and needs assessment in 2003 academic year. A

pilot study, a need for a course to enhance Thai pre-service science teacher’s 

professiona

lp an audience understand research methodology, at the beginning

the researcher explained the background of the study to show how re

were developed. 

 Before this research began, the research

chers teaching and had informal discussions with them after cl

hours of classroom observ

s in several classes which included:  

- pre-service teachers told answers directly to students,  

- they asked students to r
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- they didn’t know how to construct appropriate expected learning outcomes 

fo

sson plans to the researcher, some of the lesson 

plans included phrases such as : “Students should understand” and  “At the end of the 

les

So, the general questions that inspired this investigation were, ‘What are the 

pe  teaching?’ and 

ning in the 2003 

ics of the course 

uld be emphasized and what kinds of data would help design a course to help pre-

service teachers become more accomplished teachers during their student teaching. 

s of the research 

 research design, 

and a variety of research methods and techniques that were used to sample, collect, 

and analyze data in this study. The next paragraphs were divided into two parts. First, 

research methodology and methods explained about using grounded theory as a 

research methodology, using case study as a research design, and using a variety of 

qualitative methods in this study.  Second, the pilot study and the current study will be 

described in the following paragraphs. 

 

 

 

 

r each lesson  

- they didn’t know which teaching methods that they had learned should be 

selected to use in each lesson.  

- when they showed their le

son, students should have scientific minds”.  

 

rceived problems of pre-service science teachers during student

‘How can we help them eliminate these problems?’  

 

 To answer these questions, a pilot study was developed to investigate Thai 

pre-service science teachers’ opinions in professional experience trai

academic year. The pilot study was used to design what characterist

sho

To generate ‘a slice of data’ (Taber, 2000: 470) in this research, the researcher 

collected and analyzed data and used the results to guide the next step

study.  

 

 This chapter provides a description of research methodology,
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Research Methodology  

 

1. Grounded Theory:  A Research Methodology 

od in conducting 

ore generic term 

rch project, but 

such as surveys, interviews, and observation---the more technical aspects of the 

research”. Moreover, they suggested that good research should use methods that are 

ethodology. In 

l perspective in 

 as a research 

r additional data 

eon, 2003; Dey, 

earch setting, or 

describe natural phenomena by using empirical evidence for 

generating and refining ideas (Charmaz. 2003; Seale et al., 2004). To explain 

ef search methods 

Charmaz, 2003) to 

grounded theory methodology. 

 

 To use the methodology of grounded theory in conducting research, data 

collection and data analysis were core processes that were used to generate and 

elaborate categories in the study. Glaser and Strauss (1967) and Dey (2004) suggested 

the stages of research practice in grounded theory which is concluded in Table 3.1. 

 

 

 

There is confusion in using the words methodology and meth

research. Bogdan and Billen (2003) described “methodology” as a m

that refers to the general logic and theoretical perspective for a resea

“methods” is a term that refers to the specific techniques that you (the researcher) use, 

consistent with the logic of methodology (Bogdan and Billen, 2003).  

 

 This study was conducted by using the Grounded Theory m

other words, the researcher used grounded theory as a theoretica

organizing this research project. Grounded theory is described

methodology where the researcher uses results to inform how to gathe

for creating theory (Locke.  2001; Charmaz, 2003; Henwood and Pidg

2004). Instead of creating a formal theory, the researcher tried to generate conceptual 

analyses of particular experiences of participants in the areas of res

the researcher tried to 

fectiveness of a capstone course, the researcher used a variety of re

including interviews, observation, documents, and questionnaires. This variety of 

methods represented an ‘openness and flexibility of approach’ (
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Tabl actice in grounded theory as suggested by Glaser 

and Strauss (1967) and Dey (2004) 

 

St

e 3.1  The stages of research pr

ages  

 ser and 

au

(1967)

Dey 

(
s Results 

Gla

Str ss 

 

2004) 
Aim Activitie

1. 

incid

Comparing 

ents 

cab

 

:  

Op

coding 

to assi

words or 

o

 

- na

- compare data in 

term ’ 

- w

- a set of 

categories and 

related 

properties 

appli

each

category

le to 

en gn key 

categ

data. 

ries to 

me data 

s of ‘ coding

rite memo  

2. Integrating 

categories 

and their 

rti

Axial 

coding 

to fully

and org e 

concep

go

- compare 

conceptual 

elements  

- cl

relationships 

betw

categories 

- a framework 

that accounts for 

the action in 

research setting prope es:  

 develop 

anize th

tual 

cate ries arify the 

een 

3. Delimiting 

the theory:  

 

Se

co

l

w

theoretical 

compo

to clari

story to tell about 

e phe

ntegrate and 

delimit theory 

and its 

onstituent 

egories 

- clarify analytic 

stor

comparing the 

developed 

categories/frame

work with related 

ideas. 

- the point of 

theoretical 

saturation 

- draft of theory 

lective 

ding 

to sett

frame

e on the 

ork’s 

nents and 

fy the 

- i

c

cat

th nomenon y by 

4. Writing the 

theory 

 

 to produce a 

research article 

for publication 

- use memos, 

coded data to 

write theory 

- research article 
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 From Table 3.1, it can be concluded that in the first 

‘Comparing incidents applicable to each category’ (Glaser and St

‘Open coding’ (Dey, 2004), the researcher aimed to assign som

categories to data. These key words represented a common m

compo

stage, called as 

rauss, 1967) or 

e key words or 

eaning that was 

sed into conceptual category. Activities in this stage concern naming or coding 

and writing memos. A set of categories and some related properties emerged from the 

fir

their properties’ 

stage aimed to explore 

the interrelationship of each category and connected them into conceptual framework. 

R among category. 

d Strauss, 1967) 

the categories to 

researcher integrated and delimited theory from prior 

eans 

rmation’ (Locke, 

cantly change the model 

being developed’ (Taber, 2000). 

 

riting of the theory”, the researcher aimed to produce a research article by 

using memos and coded data in writing theory to describe the research study. 

 

 From the stages of using grounded theory methodology in conducting 

research, coding was an important process to generate categories of data. These 

categories were gradually elaborated and refined during the process of research 

(Taber, 2000). 

 

 

st stage. 

 

 The second stage was named ‘Integrating categories and 

(Glaser and Strauss, 1967) or ‘axial coding’ (Dey, 2004). This 

esearch activities included comparing and clarifying relationships 

A framework and relationships among categories was produced from this stage. 

 

 The third stage was named ‘Delimiting the theory’ (Glaser an

or ‘selective coding’ (Dey, 2004). This stage aimed to further refine 

develop theory. The 

information. This stage is the stage of ‘theoretical saturation’ which m

‘subsequent data incidents that were examined provide no new info

2001) or ‘further data collection and analysis does not signifi

 

 The last stage was only described by Glaser and Strauss (1967). In this stage, 

called “w
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2. Case study: A Research Design for the Implementation and Follow Up Study 

 

e study can be represented by using a funnel model which means “the research 

starts with the wide end and moves to more specific study” (Bogdan and Biklen, 

20

  (1988) are 

pa

 

 research focuses on a specific situation or phenomena 

  situation 

pa

ch to generate 

understand the development of        

pr ted in a capstone 

ers’ underlying 

ng and learning, 

ws, and a variety of documents 

were used as research methods to provide opportunities for participants and the 

researcher to generate an understanding for a particular situation. Participants 

presented their underlying teacher professional knowledge through writing lesson 

plans, teaching, writing journals, and answering or discussing topics in the interview 

process. An understanding of their teacher professional knowledge was transcribed 

and explained by the researcher who is using the inductive approach.  

 

 Case study methodology was used during and after the capstone course. The 

Cas

03).  

 

The four important properties of case study defined by Mirriam

rticularistic, descriptive, heuristic, and inductive.  

 - particularistic:

- descriptive: the researcher provides a holistic interpretation of

 - heuristic: an understanding of a situation in the research was generated by 

rticipants and the researcher  

 - inductive: the researcher uses the inductive approa

understanding from data 

 

Case study in this research was used to 

ofessional knowledge of pre-service science teachers who participa

course. The researcher focused on pre-service science teach

professional knowledge by interpreting their conceptions about teachi

lesson plan writing and teaching.  

 

In this research, classroom observation, intervie
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There were a variety of case studies explained by Bogdan an

These included historical organizational case studies, observational 

history, and other types of case studies.  This research used observational case study

where main characteristics are focused on a specific group of peopl

main data collection was classroom observation supplemented with

inte

d Biklen (2003). 

case studies, life 

 

e. Moreover, the 

 semi-structured 

rviews and documents analysis (Bogdan and Biklen, 2003).  Details of how case 

study methodology was used in this research are explained in the second part of this 

 be completed in a 

certain amount of time and in order to provide an in-depth understanding of the 

effectiveness of the course.  cases were be selected from the whole group of 

ation collected during the course.  

 

used data from 

 to maximize flexibility and to help generate theory (Conrad, 1993). To 

construct theory in this research study, triangulation was used to describe the idea that 

th  one or multiple 

 a variety of 

 understanding of the study 

for the researcher.  

 

 To provide rich data from a variety of sources, the researcher used field notes 

as the major organizing tool that helped the researcher collect and analyze data. A 

short description about field notes is described first. Then, other important research 

used in each phase of the study is described in the paragraphs that follow. 

 

 

chapter. 

 

In this study, the researcher tried to collect data that could

So, some

pre-service science teachers suggested by inform

Methods 

 

1. Data Collections  

 

 Utilizing grounded theory in this research, the researcher 

multi-sources

e researcher tries to construct an explanation by using more than

sources of data. Bogdan and Biklen (2003) suggested that using data from

resources or using more than one method provided a fuller
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1.1 Field Notes 

tions, and document analysis 

(Conrad, 1993).  In this study, the researcher used two kinds of field notes called 

“descriptive field notes” and “reflective field notes” (Conrad, 1993).  

cts; the physical 

d in the study, etc. Reflective field notes were 

recorded during and after collecting data to document the reflections of the researcher 

on he field. The reflective field notes constituted the professional 

interpretation of what the researcher observes. 

se I and Phase II 

rison (2000). Open-ended questionnaires provide richness or 

in-depth responses from participants for qualitative data. Rating scale questions are 

usefu useful-useless or 

ak-strong.  This 

 the 

To provide data for designing a capstone course, in Phase I, open-ended 

questionnaires were designed to investigate opinions about problems and needs in 

preparation of pre-service science teachers. The researcher started to investigate 

problems and needs in preparation by using open-ended questionnaires for gathering a 

fruitful answer from participants. Copies of questionnaires used in the pilot study and 

Phase I are in Appendix A.  

 

 

In each phase of data collection, the researcher wrote out notes. Field notes 

were used to record data from interviews, observa

 

The researcher used descriptive field notes to describe what the researcher 

observed in the field. For example: the physical appearances of subje

setting; what and who is involve

 the data from t

 

1.2 Questionnaire  

 

Questionnaires were used in the pilot study, as well as Pha

of this research study. There were many types of questions that are suggested by 

Cohen, Manion, and Mor

l in evaluating responses such as: good-bad, valuable-valueless, 

in evaluating potency responses which include large-small and we

kind of question is appropriate for tapping attitudes, perceptions and opinions of

respondents (Cohen et al., 2000). 
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In Phase II, open-ended questionnaires of teaching

conceptions were designed and used the model of the school leve

suggested by Porlan and del Pozo (2004) in reporting the data. The conceptions were 

divided into rationalist, technical, and constructivist views on teachin

A copy of this questionnaire was in Appendix B. This questionnaire w

with the weekly journal, in

 and learning 

l epistemologies 

g and learning.  

as used together 

terview and classroom observation in evaluating 

conceptions about teaching and learning science of pre-service science teachers 

Questionnaires were divided into two parts. The first part is an 

introduction about purpose and the construction of the questionnaires, and the second 

part is the content section. This layout was suggested by (Cohen et al., 2000). 

lture documents 

ments were used 

bed “official documents as the documents 

that a d dissemination 

at describes an 

an and Biklen, 

 

d. These official 

 preparation curriculum, standards for teacher 

preparation, and the research literature that describes teachers’ professional 

knowledge needs to be enhanced in teacher preparation. 

  

In the Phase II and Phase III of the study, personal documents were 

required data. Lesson plans, individual journals and other written documents were 

collected from pre-service science teachers.  

 

during participating in a capstone course. 

 

 

1.3 Documents 

 

Documents can include personal, official, and popular cu

(Bogdan and Biklen, 2003). In this study, official and personal docu

as required data. Bogdan and Biklen descri

re produced by organizational employees for record-keeping an

purposes” and “personal documents as the first-person narrative th

individual’s actions, experiences, beliefs, or written material” (Bogd

2003). 

In Phase I of the study, official documents were analyze

documents describe the teacher
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1.4 Interview 

 

ore people 

verbal and non-

ate and detailed 

roup interviews, 

is more open to 

comfort where it 

blem of a focus 

riences because 

(Bogdan and Biklen, 2003).  So, the researcher

in the interview 

e employed with 

ces pre-service 

course.  Focus group interviews 

were selected to investigate participants’ underlying professional knowledge used in 

their roup provided a 

any themes that 

Phase III of this research aimed to investigate the effectiveness of a course 

to enhance Thai pre-service science teachers’ professional knowledge during student 

teaching. Semi-structured interviews were used in the one-to-one interview process. 

The problem of pressure between the interviewee and the interviewer was eliminated, 

because by that point in the study the interviewee will be getting familiar with the 

interviewer and be used to being interviewed during the focus group. 

An interview is a purposeful conversation involved by two or m

(Bogdan and Biklen, 2003).  The specific encouraging processes of 

verbal techniques were used to help interviewees produce elabor

answers (Rapley, 2004).  Interviews can be set as one-to-one or g

depending on the goals of the research. The one-to-one interview 

discussion for the interviewee, but also puts pressure on the interviewee (Macnaghten 

and Myers, 2004).  Focus group interviews provide an atmosphere of 

is easier to talk among the groups of interviewees, but the major pro

group interview is that an individual may not share ideas or expe

they’re embarrassed with their knowledge of the topics discussed by the group 

 made a decision in selecting type of 

interview format based on what kind of data needed to be acquired 

process and what topics need to be covered in an interview. 

 

In Phase II and Phase III of this research, interviews wer

other strategies to collect rich data to answer research questions.  In Phase II, the 

researcher aimed to determine whether the capstone course enhan

science teachers’ professional knowledge during the 

lesson plan writing and teaching in the course.  A focus g

comfortable situation for participants to talk, respond, and add to the ideas or topics of 

conversation (Rapley, 2004).  Moreover, the researcher can use 

emerged from the interview to guide a follow up study in Phase III.  
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 1.5 Observation  

 

ine the role of 

, the phase of 

teaching with a 

the researcher in 

ly work, but a researcher had to 

remember that the primary reason for being in the field was to observe, not to 

partic e researcher 

follow up study, the researcher observed         

pre-service teachers’ classes. The role of the researcher was observer as participants 

(Crowson, 1993). In this role, a researcher emphasized on observation more than 

participation, but a researcher had to know when to participate to build rapport and 

trust 

, the researcher 

e the potential of 

assroom, a video 

s of observation.  Bogdan and Biklen 

(2003) suggested that to provide convenience and fruitfulness of observation, the 

researcher should use instruments to record on a bulletin board, writing on the 

blackboard, the arrangement of furniture, and discussion in the class.  However, the 

researcher should establish a comfortable relationship with subjects by “being always 

present and familiar” (Bogdan and Biklen, 2003).  Moreover, in this research, a video 

recorder was used to record pre-service teachers teaching. 

Classroom observation is another research method that was used in the 

research study.  To observe the class, the researcher had to def

researcher in each observation.  In Phase II of this research

implementing a capstone course, the researcher was cooperative 

university professor, and also be an observer in the class. The role of 

this phase is defined as participant as observer (Crowson, 1993).  In this role, a 

researcher worked with participants during their dai

ipate (Crowson, 1993).  Being too much of a participant will lead th

to change the action of the participants (Bogdan and Biklen, 2003) 

 

In Phase III, the phase of the 

among group of participants (Crowson, 1993). 

 

1.6 Video and Voice Recorder 

 
During and after classroom observation during the course

recorded field notes; moreover, a video recorder was used to increas

collecting data.  To minimize the interference of instruments in the cl

tape recording was used from the first clas
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 An audio tape recorder was used to help the researcher 

process, an

in an interview 

d the researcher asked permission to record the participants (Rapley, 2004) 

 

2.

 

ents including 

urnals, strategic 

. (Love, 2003).        

this research, either document data or field notes from interviews, classroom 

observation and interview transcriptions will be presented in the f  of textual data. 

analysis” (Love, 

luding discourse 

2003). This research was mainly emphasizing discourse analysis which aimed                

“to u mptions in the 

archer analyzed 

 intention of the 

de categorizing, 

 a prior analytic 

category of documents that defined whether the document was a primary or a 

secondary document. Love said that these categories will be useful for sorting 

documents for the research study (Love, 2003). Coding is an important process of 

breaking down, comparing and contrasting, and also conceptualizing the data 

contained in documents data (Love, 2003) or interview transcriptions (Rapley, 2004; 

Macnaghten and Myers (2004)). To start coding Rapley suggested the ‘discursive 

before using it.  

 Data Analysis 

2.1 Document Analysis 

 

Document analysis is a method used to analyze docum

memos, handbooks, evaluations, web-sites, class papers and jo

planning documents, academic calendars, course descriptions, etc

In 

orm

A powerful way to analyze these textual data is called “content 

2003). 

 

Content analysis can be classified into sub-categories inc

analysis, analysis of narrative structures, and ethnography content analysis (Love, 

nderstand content, themes, structures, and underlying assu

speaking and writing of people” (Love, 2003).  When the rese

documents in this study, the aim of the analysis was to understand the

documents’ writer and underlying knowledge of participants in speaking and writing. 

 

The analytic procedures that Love (2003) suggested inclu

coding, and content analysis. In categorizing, the researcher identified
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approach’ where the researcher brings the textual data, reads, re-read

interesting themes or starts applying some codes, or key words to dat

be words or phrases, letters or numbers; however, the researcher should provide codes 

s and notes some 

a. The codes can 

and th

In this research followed the stages of coding data suggesed by Dey (2004) 

that was described in Table 3.1 

2.2 Sampling Methods 

 

e data should be 

, 1993 and Dey, 

cience teachers’ 

cting four cases 

istry students 

were focused, because of researcher’s background and confidence.  This facilitated 

the r rs’ professional 

portunities in a 

tion in the study 

(Dey, 2004) 

 

During a capstone course, pre-service science teachers’ background, 

characteristics and prior knowledge were analyzed. Outstanding information relating 

to their teachers’ professional knowledge was identified and used to guide a selection 

case.  

 

 

 

 

eir definitions in a codebook (Love, 2003).  

 

 

Theoretical Sampling  

 

Theoretical sampling is a sampling method that a researcher uses to 

identify emerging ideas or categories of data to decide what or wher

collected in the following steps to help to generate theory (Conrad

2004). In this study, the researcher used categories of pre-service s

professional knowledge that emerged from the questionnaire in sele

from the seventeen pre-service science teachers. The Biology and Chem

esearcher to evaluate all aspects of pre-service science teache

knowledge. This process provided comparing and contrasting op

process of data analysis to facilitate the researcher-generated explana
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Pilot Study 

icipants were 25 

ed questionnaire 

naires are about 

nd what science 

ndix A. Results 

 to teach science 

teach ‘earth and 

ce and motion’, 

s that pre-

oncepts; writing 

ls. Most of the 

ble to transform 

t into classroom activities. Those pre-service science teachers who 

taught in their area of expertise didn’t have

ed teaching science 

emphasizing science process skills, the lack of scientific instruments, and problems in 

writing lesson plans.  

 

 ce science teachers were identified in 

their answers. They suggested that they want to improve their knowledge about: 

 

- writing lesson plan  

- using methods of teaching science emphasizing scientific process skills,  

- using scientific equipment,  

- implementing classroom management,  

- using instructional media 

- assessing student understanding in science  

  

An investigation of Thai pre-service science teachers’ opinions in professional 

experience training was conducted in the 2003 academic year. Part

fourth year pre-service science teachers. Two items on an open-end

were used to collect data. Questions in the first part of these question

personal information such as name, sex, science major, what level a

topics that they teach. The last part was about the difficulties that they had in lesson 

plan writing and teaching. A copy of this questionnaire is in Appe

from this study suggested that most of the pre-service teachers had

out of their area of expertise like Chemistry student teachers have to 

process of the earth’, Biology student teachers have to teach ‘for

Physics students have to teach ‘life and environment’. There were problem

service science teachers encountered including: teaching science c

lesson plans; and teaching science emphasizing science process skil

problems concerned writing lesson plans where they were not a

science conten

 problems with scientific content; however, 

they still had other problems. These problems concern

The needs in preparation of pre-servi
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- Understanding scientific knowledge that they had to teach, especially those 

in Geology and Astronomy. 

 during 

methods courses, and they wanted to have a chance to become familiar with a real 

cl

 practicum, not all of the suggested topics 

could be adequately addressed in a capstone course. In order to provide a focus for the 

co ers’ professional 

ortant teaching 

king through the 

 support student 

s was selected as 

learning (Batten     

alla, Jr, 2006). The teacher has to integrate all 

aspects of teacher professional knowledge including knowledge of educational 

context, general pedagogical knowledge, subject matter knowledge, and pedagogical 

content knowledge, knowledge of instructional media and technology, a knowledge of 

Current Research 

 

This research aimed to develop and evaluated the effectiveness of a course to 

enhance Thai pre-service science teachers’ professional knowledge. The main 

research question is: “How does a capstone course designed to enhance Thai pre-

service science teachers’ professional knowledge affect the pre-service teachers’ 

 

In addition, they wanted to practice their knowledge in the classroom

assroom to support their confidence in teaching science. 

 

 While results of the pilot study suggested many problems that pre-service 

science teachers encountered in teaching

urse and this research, the researcher has chosen to stress teach

knowledge in planning and teaching science lessons.  

 

 Planning lessons was selected because it is one of the most imp

functions. To plan a lesson, a science teacher has to spend time thin

lesson and thinking about how to sequence instructional activities that

learning (Chiappetta and Koballa, Jr, 2006).  Teaching science lesson

a focus because it is this aspect of teaching that facilitates student 

et al., 1993; Chiappetta And Kob

educational philosophy, and a knowledge of research concentrated on the best 

practices in planning and teaching the lesson.  
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conceptions about science teaching and learning, lesson planning and

research was divided into three phrases. Phase I involved design

course. Phase II involved implementing the course and Phase III followed the pre-

 teaching?” The 

ing the capstone 

service teachers into student teaching to determine how well they implement 

ional knowledge into their teaching. 

 

1.

urred during the 

e characteristics 

rs’ professional 

 documents that 

 standards 

ards for science 

r accomplished 

nd The Capable 

erning the Thai 

Profession (4 ) of Teachers’ council of Thailand (1999) and National plan for 

re rsonnel (ONEC, 

cteristics of the 

arch literature in 

ems and needs of 

ould be included 

in the process of the course design. So, questionnaires to investigate needs in the 

preparation of pre-service science teachers were designed and implemented during the 

2004 and 2005 academic year. Three questionnaires were used in this phase. The first 

questionnaire was developed and implemented in the 2004, 2005 and 2006 academic 

year. An example of this questionnaire is in Appendix A. Seventeen fourth year pre-

service science teachers were asked to complete the questionnaire. The questionnaire 

profess

 Phase I 

 

 Phase I of the study which involved designing the course, occ

2004-2005 academic year. The first research question is: What are th

of a course designed to facilitate Thai pre-service science teache

knowledge? To answer this research question, the researcher reviewed

described the level of expectation of teacher professional knowledge from

in international and Thai levels. On the international level, the stand

teacher preparation of the NSTA (2003), GSTEP Framework fo

teaching of Georgia Systemic Teacher Education Program (2005) a

Teacher of the ERO in New Zealand (1998) were analyzed. Conc

context, the researcher analyzed the level of expectation of the Standard for Teacher 
th

forming in teacher education and development of educational pe

1995). Moreover, to complete an understanding of effective chara

course, Thai Science teacher preparation curricula and results of rese

the field of effective preparation courses were analyzed.  

 

 In addition to standards and expectation documents, the probl

pre-service science teachers in Thailand are important factors that sh
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aimed to investigate the perceived needs of pre-service science teachers in a 

preparation program.  

ss in using the 

xample of this 

as designed and 

e-service science 

. This group was 

eachers who are going to participate in a capstone 

course as fourth year students in the teacher preparation program during 2006. Details 

of nd data analysis 

w

 

urse designed to 

facilitate Thai pre-service science teachers’ professional knowledge? 

 

 To answer this research question, the data collections methods used in Phase I 

were docum ent analysis. 

la 

 

 

ation (Kasetsart University) curriculum (2004)  

acher Training College) curriculum  (2004) 

 

Required Data: Expected levels of teacher’ professional knowledge that are 

being enhanced in the current teacher preparation program in Thailand 

 

Data Collection Methods: Documents  

Data Analysis: Document Analysis 

 

 

 The second questionnaire aimed to investigate the readine

professional knowledge of pre-service science teachers. An e

questionnaire is presented in Appendix C. This questionnaire w

implemented in the 2005 academic year, but with another group of pr

teachers who were in the third year of a teacher preparation program

made up of pre-service science t

 research questions, data source, required data, data collection, a

ere described in the following paragraphs. 

Research Question 1: What are the characteristics of a co

ents and questionnaires. The type of data analysis was docum

 

 X1: Data Source: Science teacher preparation curricu

Two types of teacher preparation curricula are analyzed 

1. University faculty of educ

2. Rajaphat Institutes (Te
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The researcher analyzed data from the detail of each curriculu

credit hour, and characteristics of the practicum. Then, the researc

analyzed the details of each course of Kasetsart University faculty of Education 

m; course name, 

her specifically 

. Course description of each course was analyzed to determine which 

co ge are emphasized in each course. 

X2: Data Source: Standard for teacher preparation 

f NSTA (2003) 

ework for accomplished teaching of Georgia Systemic 

e cher Education Program (2005) 

of Thailand, 4th 

2. National plan for reforming in teacher education and development of 

educational personnel (ONEC, 1995)  

Required Data: The level of expectation of teachers’ professional knowledge 

as suggested by the standards for teacher preparation 

 

Data Collection Methods: Document  

 

Data Analysis: Document Analysis 

 

curriculum

mponents of teacher’s professional knowled

 

Two levels of standards for teacher preparation are analyzed 

 

International Level of Expectation 

 

1. Standard for Science Teacher Preparation o

2. GSTEP Fram

T a

3. The Capable Teacher of the ERO in New Zealand (1998) 

 

Thai level of Expectation 

 

1. Standard for Teacher profession of Teachers’ council 

edition (1999) 
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The researcher analyzed data from the details of standards 

international level and Thai level of expectation about wh

suggested at the 

ich components of teacher’s 

professional knowledge were necessary to becom

ment by reading 

ea of teachers’ 

g all documents, 

 each 

standard. To explain similarities and differences suggested by each standard, the 

researcher constructed a table that describes the level of expectation of teachers’ 

professional knowledge as suggested by each standard  

 

h articles that 

f teachers’ professional knowledge which are important to 

include in a teacher preparation program 

l knowledge as 

Data Collection Methods: Document  

Data Analysis: The research results and suggestions that propose essential 

kn the development 

ice science teacher professional knowledge. 

 

X4: Data Sources: the 4th year pre-service science teachers in the 2004 and 

2005 academic year. 

 

Required Data: Needs in preparation of the 4th year pre-service science 

teachers (in the 2004-2005 academic year) 

e an effective teacher.  

 

To analyze data, the researcher started analyzing each docu

through it. The coding process was used to identify which ar

professional knowledge was described by the standard. After analyzin

the researcher started to compare and contrast areas of expectation from

 

X3: Document: Research literature  

Data Sources: Information or suggestions from researc

identified components o

 

Required Data: Expected levels of teachers’ professiona

suggested by research literature. 

 

 

owledge and skills of teachers will be analyzed and used to guide 

of the course to enhance pre-serv
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Data Collection Methods: Questionnaires: the perceived ne

teacher professional k

eds in terms of 

nowledge of the 4th year pre-service science teachers, in the 

2004 and 2005 academ

ere open-ended 

 questionnaire was in Appendix A. The aim of these 

questionnaires was to investigate the perceived needs of pre-service science teachers 

 

nto groups and 

dge.    

course. The readiness in using teacher professional knowledge and needs in 

preparation was investigated when they were in the 3rd year of the teacher preparation 

pr The first part is 

ers’ professional 

e second part is an open-ended questionnaire items which aimed to 

investigate needs in preparation of pre-service science teachers. Details of X5 are 

de

 
rd rs in the 2005 

 

Required Data: Problems in using teachers’ professional knowledge and the 

readiness in using teacher professional knowledge 

 

Data Collection Methods: Questionnaires: (Part 1: The readiness in using 

teachers’ professional knowledge, Part 2: Needs in preparation) 

  

ic year. 

 

The questionnaires used in the 2004 and 2005 academic year w

questionnaires. An example of the

in terms of teacher professional knowledge.  

Data Analysis: The perceived needs were categorized i

classified according to the components of teacher professional knowle

 

X5 were the required data from pre-service science teachers who participated 

in the 

ogram. An example of this questionnaire is in Appendix A and C. 

three scale of rating scale questions about the readiness in using teach

knowledge. 

 

Th

scribed in the following paragraphs. 

X5: Data Source: the 3  year pre-service science teache

academic year. 
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During the 2005 academic year, pre-service science tea

participate in the capstone course were in the 3rd year of the tea

program. They were asked to identify their readiness of using teacher’s professional 

knowledge in teaching by a three-scaled questionnaire. This part cont

areas of using standards to plan science lesson, teaching middle schoo

writing lesson plans, teaching, using instructional me

chers who will 

cher preparation 

ains questions in 

l science topics, 

dia, problems in the classroom 

and others topics related to teaching science. Part 2: The questions were developed 

nalysis: Answers of pre-service science teachers was analyzed, 

ca used to design the 

2006 academic year. 

  

 Data from the first phase was used together with concerning of the guiding 

pr

 course enhances 

 be implemented 

year pre-service 

ganized by the 

med to help pre-

iscuss these with 

Moreover, to be in line with the problems and needs in preparation of 

pre-service science teachers, activities in the course were related to planning, 

implementing and reflecting on science lessons. During the course, pre-service 

science teachers had opportunities to integrate their content knowledge of science 

together with knowledge about how to teach from prior content and methods courses 

into teaching practice. Moreover, they had chances to discuss and exchange ideas with 

other peers in class. 

from X4, aimed to investigate need in preparation of the participants. 

 

Data A

tegorized into groups in the 2005 academic year, and also 

capstone course to use in the 

inciples to design a capstone course. 

 

2. Phase II 

 

 The second phase, to implement and determine whether the

pre-service science teacher professional knowledge, was designed to

in the first semester of the 2006 academic year.  Seventeen fourth 

science teachers participated in the course. This course was or

researcher cooperating with the university professor to teach the course. Activities of 

the course were designed to be in line with a seminar course, which ai

service science teachers understand important topics and issues to d

other peers.  
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This course was given two hours per week. Data was co

beginning until the end of capstone course. The capstone course too

sixteen-week semester. Data collection methods that were used in this phase were 

llected from the 

k place during a 

documents which included lesson plans, case reflections, weekly journal writing, and 

al

 

Research Question: 2. In what way does the course enhance pre-service 

 

fluence Thai pre-

 

 

ledge? 

ch question 2.1 aimed to investigate Thai pre-service science 

teachers underlying professional knowledge. The researcher used information from 

ers’ underlying 

 

learning science 

enteen fourth year pre-service science teachers were participants. 

The questionnaires were implemented during the first and last periods of the course.  

 

 Journal writing was an important reflective tool that the researcher used to 

analyze the development of pre-service science teachers’ underlying professional 

knowledge within the course. Pre-service teachers were asked to write weekly journal 

entries after every class. 

 

so focus group interviews. 

science teachers’ professional knowledge during the course? 

2.1 In what way does the course in

service science teachers underlying professional knowledge?

 In what way does the course influence Thai pre-

service science teachers’ ability to implement their professional know

  

Sub-resear

questionnaires regarding conceptions about teaching and learning science, journal 

writing, and focus group interview to analyze pre-service teach

professional knowledge. 

The questionnaire regarding conceptions about teaching and 

was made up of open-ended questions. An example of this questionnaire is in 

Appendix B. Sev
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 Group interviews were used after pre-service science teachers 

seminar discussion to cap

had organized a 

ture the development of pre-service science teachers’ 

underlying professional knowledge. 

X6: Data Source: 

 

4 of 4th year pre-service science teachers in the 2006 

ac

 

 

t teaching and 

before and after 

menting the capstone course. 

  

out teaching and 

plementing the capstone course was described and 

an

 

X7: Data Source: 

ademic year. 

Required Data: Conceptions about teaching and learning science  

Data Collection Methods: Questionnaires: Conceptions abou

learning science of the 4th year pre-service science teachers 

 

Pre-service science teachers’ conceptions about teaching and learning science 

was investigated in the first semester of the 2006 academic year 

imple

Data Analysis: Pre-service science teachers’ conceptions ab

learning science before and after im

alyzed. 

4 4th year pre-service science teachers in the 2006 academic 

ye

 

Data Collection Methods: journal writing  

 

Journal writing was an important tool to allow pre-service science teachers to 

think about and communicate their understanding of their teachers’ professional 

knowledge. Pre-service science teachers were asked to write in their journals once a 

ar. 

 

Required Data: pre-service science teachers’ underlying professional 

knowledge. 
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week after discussion in the classroom. The focus for each journal entry should be to 

wer in the area of these questions: 

riod? 

 class? 

room help me achieve my expectation? 

4. How will I use that knowledge in my teaching practice? 

er each class. 

lysis: Journal writing was analyzed to identify the changes in pre-

service science teachers’ underlying prof

dition, any suggestions about what they need to learn will be used to modify the 

activities of the course.  

X8: Data Source:  4th year pre-service science teachers in the 2006 academic 

year. 

 

ng professional 

 

After writing lesson plans and practice teaching, each group was interviewed 

about their understanding of teacher professional knowledge in planning and teaching 

the lesson. Each group was interviewed one time after they organized the seminar 

discussion. The researcher used field note to record data from the interview, and audio 

recorder was used to remind the researcher when some data from field note was 

missing.  

 

Data Analysis: Document analysis 

ans

 

1. Before the class, what is my expectation from this pe

2. What kind of knowledge did I get from the

3. How did activities in the class

5. What do I need to learn in the next class? 

 

Pre-service teachers sent each journal no late than two days aft

  

Data Ana

essional knowledge during the course. In 

ad

 

Required Data: Pre-service science teachers’ underlyi

knowledge 

 

Data Collection Methods: Focus group interviews 
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Interview transcriptions were analyzed by using conten

researcher constructed a codebook that pro

t analysis. The 

vides some key words and meanings of 

those key words to help the researcher in analyzing data. 

 according to the 

ool level epistemologies suggested by Porlan and del Pozo (2004). 

The conceptions were divided into rationalist, technical, and constructivist views on 

hai pre-service science 

teachers’ ability to implement their professional knowledge during the course. 

Do addition, a focus 

ethods in this sub-research question. 

X9: Data Source: the 4th year pre-service science teachers in the 2006 

ac

 

 

nnaire was developed from for capturing X5 the changing of       

pre-service science teachers’ readiness in using teacher professional knowledge. 

Data Analysis: Answers of pre-service science teachers was analyzed, 

categorized into groups in the 2005 academic year, and also used to compare the 

results from other sources. 

 

X10: Data Source: 4 4th year pre-service science teachers in the 2006 

academic year. 

 

 

X6, X7, and X8 were analyzed and used in reporting the results

model of the sch

teaching and learning.   

 

Sub-research question 2.2 aimed to investigate T

cuments included field notes, lesson plans, and journal writing. In 

group interview was used as research m

 

ademic year. 

Required Data: the readiness in using teacher professional knowledge 

Data Collection Methods: Questionnaires 

  

The questio
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Required Data: Pre-service science teacher ability to implement their 

professional knowledge as evidenced from their lesson plan. 

ocuments). 

teachers had a 

ond week, the instructor 

assigned individual lesson plan hom

ssons. 

signed to design 

g of each week. 

ons including two individual and two group 

le  including prior knowledge worksheets, reflection 

after producing instructional media, reflection after organizing seminar, and rubric 

as

 

ch document was analyzed related to topics that were learned that week. For 

the lesson plan, the lesson plan analysis sheet (Appendix D) in each specific topic was 

used to help the research to analyze group and individual lesson plans in each week. 

 

ervice science teachers in the 2006 

academic year. 

 

Required Data: Pre-service science teachers’ abilities to implement their 

professional knowledge. 

 

Data Collection Methods: Classroom observation. 

 

 

Data Collection Methods: document (lesson plans and other d

 

Data Collection: Each week the pre-service science 

responsibility to design group lesson plans. After the sec

ework for pre-service science teachers to practice 

using knowledge from discussions in the course to design their own le

 

During seminar session, pre-service science teachers were as

group lesson plan which emphasized in aspect of teaching identifyin

Totally group lesson plan were four less

ssons plans. Other documents

sessment were collected during the course. 

   

Data Analysis: Document analysis 

Ea

X11: Data Source: 4 4th year pre-s
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Data Collection: Activities in the seminar course such 

classroom discussion, or microteaching were observed by the 

researcher acted as a participant observer (Crowson, 1993) where the researcher both 

as presentation, 

researcher. The 

participated in class activities such as presenting or discussing some ideas with 

pa

During and after the class, the researcher wrote descriptive and reflective field 

Data Analysis: Field notes were analyzed by using content analysis. Both 

descriptive and reflective field notes of the researcher were coded and conclusions 

w al knowledge in 

rvice science teachers in the 2006 

academic year. 

plement their 

B) 

 The ODB was introduced and was used since the first week 

of the course. The researcher constructed a seminar website as a main page, which 

m bers were able to link to the online discussion board. The aim of the online 

di ers’ reflections, 

and being another learning resource which class members could access any time and 

from anywhere. 

  

Data Analysis: Document analysis 

 

Each week the topic in the ODB was printed out and coded for capturing the 

rticipants and observed the class.  

 

notes to provide information from each class. 

 

ere drawn about how participants construct their teacher profession

class. 

 

X12: Data Source: 4 4th year pre-se

 

Required Data: Pre-service science teacher ability to im

professional knowledge as evidenced from their lesson plan. 

 

Data Collection Methods: The Online Discussion Board (OD

 

Data Collection:

em

scussion board was to provide opportunities for pre-service teach
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changing of pre-service science teachers’ professional knowledge during the course. 

The conversation was read and coded word-by-word.  

X13: Data Source: 4 4th year pre-service science teachers in the 2006 

ac

Required Data: Pre-service science teacher ability to implement their 

professional knowledge as evidenced from their lesson plan. 

llection: At the end of fifteen weeks, one of the seminar course 

re

ia base on their 

nce topic.  

  

nd manual was 

analyzed and coded according to the domain of the teacher professional knowledge 

th

 X14: Data Source:  4th year pre-service science teachers in the 2006 academic 

ye

implement their 

Data Collection Methods: Focus group interviews 

 

Data Collection: During the course, each group was interviewed. The 

researcher used field note to record data from the interview, and audio recorder was 

used to remind the researcher when some data from field note was missing. The 

interview protocol was shown in Appendix E. 

 

ademic year. 

 

 

Data Collection Methods: Artifacts (Instructional Media) 

 

Data Co

quirements was producing instructional media. Each group of pre-service science 

teachers selected topics, methods, and designed instructional med

selected scie

Data Analysis: Each artifact, instructional media CD a

at was enhanced 

 

ar. 

 

Required Data: Pre-service science teacher ability to 

professional knowledge as evidenced from their lesson plan. 
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Data Analysis: Document analysis 

and meanings of 

ords to help the researcher in analyzing data. The researcher analyzed the 

ata by concerning the ability to implement the professional knowledge of pre-service 

eachers. 

 of the course by 

refore, the last 

d in the second 

achers practiced 

cal schools. Case 

 each case, the 

 was also be studied by focus on their 

ab er, the ability of 

pr  student of pre-

service science teacher work/task had been developed during learning science with 

the four pre-service science teachers. 

uence Thai pre-

and their ability 

wledge during student teaching? 

 

X15 to X21 were investigated from four selected pre-service science teachers 

and their cooperating teachers during student teaching in the school context (second 

semester). Each pre-service teacher taught two to three classes, but they were asked to 

select two classes to be observed by the researcher, who observed their classroom 

totally four times during the student teaching period.  

 

Interview transcriptions were analyzed by using content analysis. The 

researcher constructed a codebook that provides some key words 

those key w

d

science t

 

3. Phase III 

 

The purpose of the third phase was to assess the effectiveness

evaluating pre-service teachers teaching and student learning. The

phase aimed to determine whether the course enhance pre-service science teacher 

professional knowledge during student teaching. This phase occurre

semester of the 2006 academic year when pre-service science te

teaching. Four pre-service science teachers were observed in two lo

study methodology was used to guide the study in this phase. In

development of pre-service science teacher

ility to plan and implement science lesson in classroom. Moreov

e-service science teacher was assessed by focusing on how well

 

Research Question: 3. In what way does the course infl

service science teachers’ underlying professional knowledge 

to implement the professional kno
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X15: Data Source: Three 4th year pre-service science teachers in the 2006 

academic year. 

Required Data: ability to use teacher’s professional knowledge in writing 

le

 

 teachers will be 

implement their 

ined by analyzing from 

th concepts emphasized 

 and assessment strategies. The interrelated of each component was also 

em

16 Three 4th year Pre-service science teachers in the 2006 

ac

 

r’s professional 

. 

During and after classroom observation, descriptive and reflective field notes 

will be developed by the researcher.  

 

Data Analysis: Field notes were revised after every class to generate the 

descriptions of how pre-service science teacher implement their teachers’ professional 

knowledge and their ability to implement this professional knowledge in the 

classroom.  

 

sson plans) 

Data Collection Methods: Document (lesson plans)  

 

In every period of classroom observation, pre-service science

asked to send lesson plans at least two days before teaching. 

 

Data Analysis: the ability of pre-service science teachers to 

professional knowledge into planning the lesson was determ

eir lesson plan format, learning outcomes, important science 

activities,

phasis. 

 

X : Data Source: 

ademic year. 

Required Data: ability to implement pre-service teache

knowledge in the classroom

 

Data Collection Methods: Classroom observation. 
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X17: Data Source: Three 4th year Pre-service science teachers in the 2006 

academic year. 

Required Data: ability to implement pre-service teacher’s professional 

kn

 

Data Collection: During the classroom observation, instructional media that 

w tructional media 

nd pictures. 

ain of 

the teacher professional knowledge by using content analysis. 

cience teachers in the 2006 

academic year. 

owledge and 

m. 

 

Data Collection Methods: Journal writing 

e teachers had to write weekly journals after they taught.      

They sent their journal to the research by email and when the researcher observed the 

class. 

 

Data Analysis: Every week, the journals of pre-service science teachers will 

be analyzed to make the descriptions about how well they developed underlying 

teachers’ professional knowledge  

 

 

owledge in the classroom. 

Data Collection Methods: Artifacts (Instructional Media) 

 

ere used by pre-service science teachers were collected. These ins

were including worksheets, graph, model, video a

 

Data Analysis: The artifacts were analyzed, coded according to the dom

  

X18: Data Source: Three 4th year pre-service s

 

Required Data: pre-service science teachers’ professional kn

their ability to implement this professional knowledge in the classroo

 

Pre-service scienc
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X19: Data Source: Three 4th year Pre-service science teachers in the 2006 

academic year. 

Required Data: pre-service science teachers’ professional knowledge and 

th . 

(Appendix F) was used to guide sem  

he interview. 

 

, and then the 

During the student 

teaching, there were three conferences organized at the University of pre-service 

Sc ice science teachers to 

knowledge, discuss problems in teaching, and also to help each other to 

solve these problem

X20: Data Source: 4 of 4th year Pre-service science teachers in the 2006 

ac

 

d 

. 

Data Collection Methods: field notes from small group discussion  

 

Data Collection: Every conference that occurred at the university. Four of the 

participants discussed and exchanged their ideas about problem found during their 

teaching in a real classroom. In addition, they helped each other plan or give some 

suggestions for their classes during the next week. 

 

 

eir ability to implement this professional knowledge in the classroom

 

Data Collection Methods: Semi-structured interviews: interview protocol 

i-structured interviews, which data acquired from

classroom observation was used to guide t

Data Analysis: The interview was transcribed on that day

transcription was analyzed by using content analysis.  

 

X20 was gathered during group discussion session. 

ience Teachers. The aim of this activity was to allow pre-serv

exchange 

s. During the discussion, the researcher acted as an observer. 

 

ademic year. 

Required Data: pre-service science teachers’ professional knowledge an

their ability to implement this professional knowledge in the classroom
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Data Analysis: Researcher’s notes was analyzed and used

descriptions of pre-service science teachers’ professional knowledge

to implement this professional knowledge in their classrooms. The discussion was 

 to generate the 

 and their ability 

re  from other sources. 

 

X21: Data Source: The cooperating teachers of the 4 pre-service science 

tea

chers’ professional knowledge and 

their ability to implement this professional knowledge in the classroom. 

science teachers 

 interviewed in the middle of the student teaching practicum period. The aim of 

interviews was to acquire additional information from the cooperating teachers’ 

pe rs’ professional 

ple of questions 

included: 

1. How do the pre-service science teachers develop their professional 

knowledge in areas of writing lesson plans, teaching, classroom management, 

ent? 

 

mmendations of 

 

3. Do the pre-service science teachers teach by concerning the nature of 

science, science process skills? 

  

Data Analysis: Interview transcriptions were analyzed by using content 

analysis. The researcher constructed a codebook that provides some key words and 

corded by field notes. This information was used to fulfill data

chers  

 

Required Data: pre-service science tea

 

Data Collection Methods: semi-structure interview 

 

Data Collection: Cooperating teachers of the 4 pre-service 

were

rspective about the development of pre-service science teache

knowledge to support data from the researcher perspective.  The exam

 

instructional media and assessm

2. Do the pre-service science teachers teach base on the reco

NEA 1999?  
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meanings of those key words to help the researcher in analyzing data

analyzed the data from the cooperating teachers’ view

. The researcher 

 in addressing the ability to 

im

rch Question: 4.What learner characteristics result from being taught 

Thai pre-service teachers who have received this special teacher 

X22 and X23 were investigated from the students of the four pre-service science 

te ester). The data 

o assess effectiveness of the course through student learning.  

 

22

student teaching. 

Required Data: abilities of pre-service science teacher that affect student 

le

Data Collection Methods: classroom observation  

During the classroom observation, students’ role and interaction in class were 

ob  of pre-service 

science teacher teaching in classroom. 

Data Analysis: Document analysis 

 

X23: Data Source: Students of the four Pre-service science teachers during the 

student teaching. 

 

Required Data: abilities of pre-service science teacher that affect student 

learning  

 

plement the professional knowledge of pre-service science teachers. 

 

Resea

by the 

education?  

  

achers during student teaching in the school context (second sem

were used t

X : Data Source: Students of the four Pre-service science teachers during the 

 

arning  

 

 

served. This information was used to refer to knowledge and ability

 

 



 

 

85

Data Collection Methods: Focus group interviews  

tory room after school day. This information was used to fulfill the data from 

X  to refer to knowledge and ability of pre-service science teacher teaching in 

cl

Interview transcriptions were analyzed by using content analysis. The 

researcher constructed a codebook that provides some key words and meanings of 

those key words to help the researcher in analyzing data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Three to five students’ of pre-service science teacher were selected to 

participate in focus group interviews. The interview was organized in the science 

labora

22

assroom. 

 

Data Analysis: content analysis 

 



 

Table 3.2  Data collection 
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Data ection methods 
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3  year P
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rs 

N
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n
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2. In what way does the c
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2.1 In what way does the course 
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ssio

4 4th year Pre-s
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achin and learni

science 
(Before and after 
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influence Thai pre-servi
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ervice 
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 scie
’ 

professional 
knowledge 
during the 
course? 

2.2. In what way does the course 
influence Thai pre-service science 
teachers’ ability to implement their 
professional knowledge? 

4 4th year Pre-service 
science teachers 

The readiness to 
implement 
professional 
knowledge (Before 
and after course) 
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service
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Table 3.2  (Continued)  
 

Data collection methods Phase Purpose Research Question Subject/ Document Dat
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Documentatio
course implem
 

caps
n 

e 10 X11 
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student teaching) 
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3. In what way d
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 underlying 
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professional knowledge into 
teaching 
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teachers’ students 
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teachers’ students Learning 
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Trustworthiness of Data Collection and Analysis 

1. Credibility 

ity in qualitative 

gagement in the 

the researcher to 

y characteristics 

 was used in the 

he variety of data sources provided opportunities for the researcher to confirm 

and contrast one source of information with another. Member checking is used to 

irm or provide additional information of 

th

 the 

ve methodology, the 

researcher does not aim to generalize the results. However, it does not mean that this 

glects the ability to transfer the results to the other situations. The 

transferability of this research is enhanced by providing “a thick description”. This 

situation.  

 

Dependability is equivalent to reliability in the quantitative research. The 

dependability of this research was enhanced by having a science educator who was a 

course instructor and colleague to observe the course at the same time as the 

researcher. The results from different observers were used to determine whether 

another observer observes and interprets the same way of the researcher.   

 

 

Credibility is a strategy used to demonstrate the internal valid

research. The credibility of this research is enhanced by prolonged en

filed to build the rapport and trust with the participants.  This allows 

be able to avoid getting misinformation from the field. Moreover, resistant 

observation helps the researcher understand and be able to identif

relevant to the research study. Triangulation is another method which

study. T

provide opportunities for participants to conf

e results.   

 

2. Transferability  

 

Transferability is used to present external validity or generalisibility of

qualitative inquiry. In the nature of qualitative or inducti

research ne

study provides context and a detailed description of methodology and interpretation. 

So, the readers can determine if the findings are relevant to their own 

 

3. Dependability 
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4. Confirmability 

 researcher was 

 of the findings in the raw data. During this process, 

coding, labeling, categorizing, and reorganizing data happened simultaneously in the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Confirmability is the strategy used to ensure that the result of the study is not 

influenced by the researcher. In this study the objectivity of the

reduced during the grounding

process of data collection and analysis.  

 



 

CHAPTER IV 

 
A CAPSTONE  OF THE STUDY IN PHASE I 

 

 what are the 

f the research 

h refers to a 15-week capstone course that was implemented in the 

first semester of the 2006 academic year in the Faculty of Education at an institution 

in e in the Teacher 

Preparation curriculum.  

 

In the flowing paragraphs, the various steps taken to construct the course are 

ou

Process of Developing a Capstone Course 

 

 The learning activities and experiences in a capstone course were designed to 

develop pre-service science teachers’ professional knowledge. The process of 

developing a capstone course was shown in Figure 4.1 

 

 

 

 

 

 

 

 

 

 COURSE: FINDINGS

Overviews of the Chapter 

 

This chapter aimed to answer the sub-research question

characteristics of a course designed to facilitate Thai pre-service science teachers’ 

professional knowledge? This chapter provides a description o

intervention whic

 central Thailand. The course was a one-credit compulsory cours

tlined and described in detail. 
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re many issues 

the guiding principles which were abstracted from objectives of the NEA 

1999,  suggestions from literature; the current situation of professional experience 

training which was gathered from the pilot study (Rochanasmita and Roadrangka, 

2005); classroom observations and interviews; expected level of professional 

knowledge drawn from the science teacher preparation curriculum, the teacher 

preparation standards, literature, the needs assessment; and objectives of the previous 

methods course. 

 

 

 

 

 

 

 

 

 

 

Figure 4.1  The Process of Developing a Capstone Course  

 

In the process of designing a capstone course, there we

including: 

 Pilot study in  Classroom Observation and 
 in 2004 academic year

Objectives of  Literature 
2003 academic year InterviewsNEA 1999 
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Exp
Level of 

professional 
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Content 
and 
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 Model 

arch on best practice 

- Needs
- Reflection 
- Role
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on Plan 

- Science Process Skills 
 Mana

onal media 
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- Classroom
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Literature 
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A cap
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Materials 
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1. Construction of the Guiding Principles 

1999 and suggestions from literature in the area of developing a course in 

co

ce learners in all 

; a keenness for 

earning process, 

 scientific and technological knowledge of the learners. 

Organizing the learning process includes 

 and should be 

conduct a needs 

erge from 

pa tion, knowledge 

e, and reflective 

ole models were 

e teachers.   

 NEA 1999 and 

individual prior 

elp them develop themselves to the best of their abilities. 

Pre-service science teachers were provided opportunities to see examples of how to 

teach, develop their professional knowledge, scientific and technological knowledge, 

creativity, inquiry, planning and teaching skills, and reflective thinking through the 

course activities. Moreover, their satisfaction, attitude toward teaching profession, and 

technology was encouraged during the course. A needs assessment was conducted and 

the results will be reported below.  

 

The researcher analyzed Objectives of the National Education Acts (NEA) 

nstruction of the guiding principle. 

 

The objectives and principles of the NEA 1999 aim to enhan

aspects including knowledge, skills, and attitude. The desirable characteristics that 

should be enhanced in all learners include: competency; creativity

acquiring knowledge; self-learning; and happiness. The teaching-l

identified in Chapter 4, aims to facilitate the learners to develop themselves to the best 

of their ability, and to enhance

arranging activities, creating the learning 

environment, using instructional media, and facilities for learners,

based on the constructivist perspective.  

 

In the process of designing a course, experts suggested to 

assessment as the first step. The program’s characteristics will em

rticipants’ perceptions.  Moreover, in the current teacher prepara

and skills in using technology, knowledge of research on best practic

thinking, were suggested to prepare the teacher in the 21st century. R

suggested as a way to demonstrate how to teach lessons for pre-servic

 

A capstone course was designed to be compatible with the

suggestions from the literature by taking into consideration 

knowledge and skills to h
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In summary the key guiding principles used in this study were: 

1.1 Designing Professional Development Program Based on 

Cons

,      

t backgrounds, 

ividual ways of 

ences in the course were designed by 

 existing knowledge, enhancing active 

engagem

and p

Process 

ed gram’s strengths 

and weaknesses. A needs assessment of pre-service teacher education students 

regar ted in the 2004-

fessional Knowledge  

 

Reflective thinking was aimed to enhance course activities. Journals and 

other reflective tools including lesson planning, microteaching, group seminars, and 

case-based pedagogy were used as reflective tools during the course. Journal writing 

was a weekly task for pre-service science teachers to reflect on what they learned or 

did from the course. This aimed to promote the continuous process of reflection. 

 

 

Guiding Principals 

 

tructivism 

 

Using constructivist epistemology in a teacher preparation program

pre-service teachers enrolled into the program with differen

personalities, motivation levels, and skills which influenced ind

learning how to teach. So, activities and experi

concerning and challenging participants’

ent of participants, social interaction for participants to construct knowledge, 

roviding long term supporting knowledge construction. 

 

1.2 Conducting Needs Assessment in the Course Designing 

 

An essential first step in revising the content and strategies of a teacher 

ucation curriculum is to assess participants’ perceptions of the pro

ding their preparation and readiness for teaching was conduc

2006 academic years respectively  

 

1.3 Using a Variety of Reflective Tools to Develop Pro
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Lesson planning and formative-evaluations from teachers

were aligned within activities of the course. This provided situation

science teachers in implementing each domain of professional knowledge in planning 

, (self and peer) 

s for pre-service 

teaching units, and analyzing their own and their peers’ lesson plans.  

e microteaching 

ere used for enabled pre-service teachers to practice and reflect upon 

specific aspects of their teaching practice be plexity 

ance learners to 

ge thorough a process of critique and discussion. 

The sem

 ability to search 

 pedagogy provided opportunities for pre-service science 

teachers to develop awareness of how they made sense of dilemmas they faced in 

their professional lives. When reflecting on the case, pre-service science teachers 

were ledge and belief 

Base on the constructivist perspective, pre-service teachers individually 

and socially construct knowledge. Moreover, they can learn some aspects of how to 

teach science by seeing examples or model from a science educator. The researcher 

acted as course instructor who not only facilitated pre-service science teachers 

learning about teaching during the course, but also served as a role model who 

presented teaching practice for promoting student meaningful learning 

 

 

 

Moreover, some lesson plans will be implemented in th

activities that w

fore engaging with the greater com

in school experiences.  

 

A seminar was another effective strategy used to enh

revise, construct, and share knowled

inar was not only used for promoting knowledge construction and 

distribution, but also used for enhancing pre-service science teachers’

for information online and from other sources.  

 

Case-based

 enhanced to revise, explicate, and compare their current know

with the provided situations.  

 

1.4 Using Role Models 
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1.5 Integrating ICT as a Tool to Prepare Teachers for the 21st Century 

porting teaching 

course, activities 

e teachers’ knowledge of instructional 

media and technology including the online discussion board, technology-based search 

for organizing sem

 

 

of the process of 

ctive pedagogy, 

 and assessment 

the particular context. The sharing of 

knowledge not only enhances the development of all students but also guide the way 

 science teachers were 

enhanced in analyzing research done in 

aining  

 interviews was 

ing. In the 2003 

academic year, a pilot study was conducted in a department of the faculty of 

education in a central Thailand university about problems found in professional 

experience training. The results revealed that pre-service science teachers encountered 

problems which included topic-specific instructional strategies, subject matter 

knowledge, lesson plans, science process skills, classroom management, and 

producing instructional media (Rochanasmita and Roadrangka, 2005). Moreover, 

 

As teachers have been encouraged to use technology in their subject 

teaching, in the 21st century, ICT became an important tool for sup

and learning, and the nature of the teachers’ profession. So, in the 

were designed to enhance pre-service scienc

inar discussions and movie production.  

1.6 Implementing Knowledge of Research on Best Practice

 

In the era of knowledge based society, an understanding 

teaching, learning, and schooling has improved. Future teachers should be provided 

opportunities for analyzing and reflecting on knowledge about effe

student learning of science, instructional media and new technology,

in science from the research findings of 

for practice and future research. In the course, pre-service

Thai context and integrated knowledge of 

research on best practice into their planning and teaching. 

 

2. Identifying the Current Situation of Professional Experience Tr

 

The data from the pilot study and classroom observations and

used to identify the current situation of professional experience train
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from classroom observation and interviews during the 2004 academ

found

ic year, it was 

 that pre-service science teachers could not teach using a student centered 

approach.  

owledge, lesson 

cess skills, classroom management, producing instructional media 

and teaching based on student centered approach were taken into consideration to 

ledge 

ration standards, 

ine the expected 

ur-year science 

science teachers 

tional four-year 

were analyzed to 

e. Moreover, to 

ssessments were 

lected data at the 

 before the first 

 understand the 

pressed in their writing. Then, their answers 

were analyzed line-by-line to generate pre-categories. The data supporting each pre-

category in each year were analyzed to confirm that each data source contributed to 

the shared characteristics within a category. These final categories of needs were 

classified according to the domains of professional knowledge, as cited in available 

literature, and compared with results from extant data that emerged from analysis of 

the four-year science teacher preparation curricula  

 

 

So, the topic-specific instructional strategies, subject matter kn

plans, science pro

design a capstone course. 

 

3. Determining the Expected Level of Teacher Professional Know

 

The science teacher preparation curriculum, the teacher prepa

the literature, and needs assessment data were analyzed to determ

level of Teacher Professional Knowledge. In a prior study, the fo

teacher preparation curricula and needs of the 4th year pre-service 

during 2004-2006 were analyzed. To obtain a description of the na

science teacher preparation curricula, syllabi and course descriptions 

identify goals and the content of the courses. The goals and content of the courses 

were categorized into each domain of teacher professional knowledg

fulfill requirements of participants in the particular place, needs a

investigated by using open-ended questionnaires. The researcher col

end of the first semester of the 2004 and 2005 academic years, and

semester of the 2006 academic year.  Answers were analyzed, first, the researcher 

read all of the pre-service science teachers’ answers and tried to

underlying needs of participants as ex
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In the process of constructing the course, expected levels

knowledge (both international and national levels) were identified 

and recommendations of standards for teacher preparation. The docum

Standards for Science Teacher Preparation of NSTA (2003), GSTEP

accomplished teaching of Georgia Systemic Teacher Education Prog

Capable Teacher of the ERO in New Zealand (1998), Standard for Te

of 

 of professional 

from the content 

ents used were 

 Framework for 

ram (2005), the 

acher Profession 

Teachers’ Council of Thailand, 4th edition (1999), and the National Plan for 

Reform

ture in the area of professional knowledge 

development were analyzed to find out which domains of professional knowledge 

ent in 

science teacher 

ledge were well 

anagement. This 

 PCK, Specific 

the Purpose of 

la, but Rajaphat 

 put an emphasis only on Topic-Specific Instructional Strategies. 

The sub-domain of Student Misconceptions was not presented in syllabi and course 

de

iversity mainly 

emphasized the domain of General Pedagogical Knowledge (PK), while University 

Faculties of Education emphasized the domain of Pedagogical Content Knowledge 

(PCK). 

 

The standards for teacher preparation on the national and international level 

recommended enhancing most domains of teachers’ professional knowledge. These 

ing in Teacher Education and Development of Educational Personnel (ONEC, 

1995).  

 

In addition, research and litera

from educators’ or researchers’ perspectives should be the focus of enhancem

this study.  The results are reported in Appendix G. 

 

From Appendix G, the results from extant four-year 

preparation curricula indicate that most domains of professional know

covered, except knowledge of research on best practices. Concerning PK in both 

curricula, most sub-domains were recommended except classroom m

was present only in Rajaphat Institutes’ curriculum. Concerning

Science Curricula, Topic-Specific Instructional Strategies, and 

Teaching Science were emphasized in the Faculty of education curricu

Institutes’ curriculum

scriptions in both curricula. The difference between the curricula of the two types 

of Thai teacher education institutions was that The Rajabhat Un
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included PK, CK, PCK, Instructional Media and Technology and R

Practice. All standards recommended enhancing CK and Instructio

Technology. Concerning PK, the sub-domains of curriculum knowledge were 

emphasized in the documents from NSTA (2003), GSTEP (2005) a

but not from Teacher Council of Thailand (1999) and ONEC (1995

knowledge of Specific Science Curricula, Topics-Specific Instruct

and Purpose of Teaching Science was only recommended from Stan

Teacher Preparation of NSTA (2003). Knowledge of research on best practice was 

presented in The Capable Teacher of the ERO (1998). In conclusion

between teacher preparation standards for general and 

esearch on Best 

nal Media and 

nd ERO (1998), 

). PCK included 

ional Strategies, 

dard for Science 

, the difference 

science education was that the 

NSTA (2003) recommendations for preparing teachers in science education put more 

em nal levels, the 

 

e development 

earning (Penso, 

Misconceptions 

Science Curricula (Goodnough, 2002), Topic-

Sp odnough, 2002; 

ional Media and 

Best Practice 

The needs assessment recommended enhancing the domain of PK (Learner 

and Learning, Classroom Management, Curriculum, Instruction, and assessment), CK, 

PCK (Topic-Specific Instructional Strategies), and Instructional Media and 

Technology. Moreover, another aspect that represented an integration of domains of 

all of professional knowledge into lesson planning was one of the highest needs of 

pre-service science teachers in the three following years. 

 

phasis on the PCK. Comparing international and Thai natio

international standards put an emphasis on knowledge of Curriculum.

 

Literature reviews in the area of professional knowledg

suggested enhancing the domains of PK including Learner and L

2002), Assessment (Goodnough, 2002); PCK including Student 

(Halim and Meerah, 2002), Specific 

ecific Instructional Strategies (Coble and Koballa, Jr., 1996; Go

Halim and Meerah, 2002; and Zembal-Saul et al., 2002); Instruct

Technology (Coble and Koballa, Jr., 1996); and Research on 

(Goodnough, 2002). 
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In conclusion, the expected level of professional knowledge f

teacher preparation curricula, needs of pre-service s

0
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6
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c

T CM CU N SM SCu T ImLL I I PSAS CK T EP RP
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Domains of Professional Knowledge

O
cc

ur
re

nc
es

rom the science 

cience teachers, standards for 

teacher preparation, and research literature is presented in Figure 4.2  

 

 

 

 

 

 

 

 

 

 

 

mended by the 

-service Science 

arch Literature 

ains of professional knowledge were 

suggested by the science teacher preparation curricula, the needs assessments, the 

sta three high levels 

ssessments, and 

instruction were taken into consideration to design a capstone course.  

 

4. Analysis of a Previous Methods Course  

 

A previous methods course was analyzed and compared with the guiding 

principles, current situation, and expected levels of Teacher Professional Knowledge. 

 

 

 

 
Note:  CT = Educational Context                    LL= Learner and Learning CM = Classroom Management  

CU = = Assessment     

CK =  = Science Curricular  

TI = Topic-specific Instructional strategies       PS = Purpose of teaching Science       ImT=Instructional media and Technology 

 Curriculum       IN = Instruction   AS 

 Subject Matter               SM = Student Misconceptions      SCu

PH = Educational Philosophy      RP = Research on Best Practice 

Figure 4.2  An Expected Level of Professional Knowledge Recom

Science Teacher Preparation Curricula, Needs of Pre

Teachers, Standards for Teacher Preparation, and Rese

 

The results revealed that all dom

ndards for teacher preparation, and the literature reviews. The top 

of recommendations included instructional media and technology, a

 



 
100

The previous methods course aimed to enhance pre-service s

professional knowledge by bringing interesting issues in science edu

in class. When compared with the guiding principles, current situation, and expected 

levels of professional knowledge, a capstone course was desig

opportunities for pre-service science teachers revising each domain

knowledge, integrating all domains into plannin

cience teachers’ 

cation to discuss 

ned to provide 

 of professional 

g and teaching practice through the 

process of seminar discussion. Strategies suggested from the guiding principles 

 

iding principles, 

s methods course. The course goal is to 

enhance Thai pre-service science teachers’ professional knowledge and abilities to 

in  planning and 

ng with respect to the National 

e teaching, and the 

ework 

es, main idea, 

ing at the full development of 

the learners in all aspects: knowledge, process, and scientific attitude 

4. Designing lesson plans considering the national science curriculum, prior 

knowledge and learning style of learners, a variety of instructional media and 

technology, classroom management strategies, and formative assessments to 

effectively assess the development of learners 

5. Designing lesson plans considering science process skills 

including reflection and role models were used in the course.  

5. Setting the Objectives of a Capstone Course 

 

 The objectives of the course were constructed based on the gu

current situation of professional experience training, expected level of professional 

knowledge, and objectives of the previou

tegrate the domains of professional knowledge into lesson

transforming science content into effective teachi

Education Acts 1999. The specific objectives included: 

 

1. Analyzing the vision of learning of science, aim of scienc

nature of science from the national science curriculum fram

2. Identifying components including expected learning outcom

teaching and learning activities, instructional media, assessment and use appropriate 

format in lesson plan writing 

3. Identifying expected learning outcomes aim
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6. Teaching particular science content by selecting effect

strategies, questioning techniques, classroom ma

ive teaching 

nagement strategies to enhance 

tant concepts of lesson planning, 

te earch or articles in 

ce education, and apply that concepts into teaching practice. 

the commentary used to develop their own 

teach

. Developing reflective behavior in planning and teaching science lessons 
 

6. ls, and 

 

ctivities, instructional materials and assessments were 

designed based on the course objectives. The details were identified in topic of 

O

worked with an 

on, lesson plans, 

 researcher. The 

luded: a science 

and technology educator, a science educator, a biological scientist, and a physical 

scientist who were supervisors of the researcher; and a science educator who was an 

instructor of a previous method course. A meeting was set before the implementation 

to validate the course description, lesson plans, worksheet, and other materials. The 

feedback from experts suggested adapting the sequence and adding some content of 

activities. Suggestions included: adding the microteaching 1 activity at the beginning 

learners’ learning of science in the Microteaching activities.  

7. Analyzing, evaluating, and sharing impor

aching strategies,  learners and learning, assessment from res

scien

8. Critiquing and accepting 

ing 

9. Working cooperatively with others  

10

 Designing Content, Learning Activities, Instructional Materia

Assessment  

 The content, learning a

utline and Scope of the Intervention. 

 

7. Validate the Research Intervention 

 

 In the process of constructing the course, the researcher 

American science education professor. The English course descripti

worksheets, and instructional media were validated again by the science education 

professor. After that, the documents were translated into Thai by the

Thai documents were validated by university professors which inc
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of the course; moving the research results presentation to integrate with the 

microteaching 2; and constructing an online discussion board.  

peratively with 

worksheets, and 

Changes mainly 

 activities were 

 case reflections were reduced 

from four to tw lans originally required, pre-service 

science teachers only had to design four. 

 

rom the guiding 

ected levels of 

ds course and 

o hours a week, 

ities in writing 

as on classroom cases and the online 

discussion board, producing instructional media to support their teaching, observing 

and analyzing classroom problems, and integrating knowledge from research results 

into their teaching practice. The course syllabus that provides details, course 

descriptions, course objectives, contents, activities, instructional media and 

technology, assessments are presented on the following page. 

 

 

 

 

 

 

 

 

  Moreover, during implementation, the researcher worked coo

the prior instructor of the method course. Weekly lesson plans, 

materials were adapted during each week of implementation. 

consisted in the language used in the documents. However, some

reduced because of time limitation.  These classroom

o cases. Instead of the six lesson p

Outline and Scope of the Intervention 

 

A capstone course was constructed based on suggestions f

principles, current situation of professional experience training, exp

professional knowledge, and objectives of the previous metho

implemented during the first semester of the 2006 academic year. Tw

for fifteen weeks, the capstone course provided opportunities for pre-service science 

teachers to organize seminar discussion activities, practice their abil

and implementing science lessons, reflecting ide
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Course Syllabus 

ucation

ode: 159497   Unit: 1 (1-0)  

: 2 hours/week  

Tue 4:00 pm – 6:00 pm 

------------------------------------------------------------------------------------------------------ 

ience teachers’ 

ce content into 

he professional 

ogical Content 

echnology and 

udent teachers in 

their lesson plans 

through the microteaching activities. During the course, they will have opportunities 

eir content knowledge of science together with knowledge about how to 

teach from prior content and methods courses into teaching practice. In addition, they 

ence teaching. 

Course Objectives 

 

 A course aimed to enhance pre-service science teachers’ professional 

knowledge in lesson planning and transforming science content into effective teaching 

with respect to the National Education Acts 1999. The specific objectives included: 

 

1. Analyzing the vision of learning of science, aim of science teaching, and the 

nature of science from the national science curriculum framework 

 

Faculty: Ed      Department: Education 

Subject: Seminar   C

Semester: 1  Academic Year: 2006 Time: 15 weeks

Date and Time:  

Course Description   

 

 The purpose of this course is to enhance pre-service sc

professional knowledge in lesson planning and transforming scien

effective teaching through the seminar process. During this course, t

knowledge of student teachers will be developed especially in aspects of General 

Pedagogy Knowledge (PK), Content Knowledge (CK), Pedag

Knowledge (PCK), Knowledge of Instructional Media and T

Knowledge of Research on Best Practice. This course will involve st

various activities that let them plan, implement, and reflect on 

to integrate th

will have chances to read and reflect on issues critical to successful sci
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2. Identifying components including expected learning outco

teaching and learning

mes, main idea, 

 activities, instructional media, assessment and use appropriate 

velopment of 

rriculum, prior 

 learners, a variety of instructional media and 

technology, classroom ative assessments to 

ience process skills 

 teaching 

ies to enhance 

learn

7. Analyzing, evaluating, and sharing important concepts of lesson planning, 

te rning, assessment from research or articles in 

sc

8. Critiquing and accepting the commentary used to develop their own 

ing 

aching science lessons 

mes 

amework and the nature of science  

each?”)  

3. teaching strategies (“How are you planning to teach?”) 

 Cooperative learning 

 Inquiry 

 Lectures, discussion, demonstration and questioning techniques 

4. prior knowledge and learning of learners  

(“Whom are you planning to teach?”) 

format in lesson plan writing 

3. Identifying expected learning outcomes aiming at the full de

the learners in all aspects: knowledge, process, and scientific attitude 

4. Designing lesson plans considering the national science cu

knowledge and learning style of

 management strategies, and form

effectively assess the development of learners 

5. Designing lesson plans considering sc

6. Teaching particular science content by selecting effective

strategies, questioning techniques, classroom management strateg

ers’ learning of science in the Microteaching activities.  

aching strategies,  learners and lea

ience education, and apply that concepts into teaching practice. 

teach

9. Working cooperatively with others  

10. Developing reflective behavior in planning and te

 

Topics 

 

1. lesson plan components and writing learning outco

2. national science curriculum fr

(“What are you planning to t
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5. formative assessment in science  

(“ dent learning”) 

7.   Classroom management 

hing and assessing science process skill 

 

C

 

te and present important concept by individual and group  

portant ideas and group, classroom discussion 

 by weekly journals, classroom cases and Online 

D

5. produce instructional media  

oom management strategies 

logy 

/Overhead projector 

 (ODB) 

4. Video camera, web-camera, computers, speakers and microphones 

 

e 1-2) 

 is Coverage 

 

Criteria for Assessment 

 

1. Classroom participation   15 % 

2. Paper presentation    10 % 

3. Lesson plans    30 % 

When and how will you assess stu

6.   Instructional media and technology 

9. Teac

lassroom Activities 

1. investiga

2. analyze and criticize im

3. reflect own thought

iscussion Board (ODB) 

4. write and teach science lessons  

6. observe and record classr

 

Instructional Media and Techno

 

1. Transparency

2. White Board 

3. Online Discussion Board

5. Window Movie Maker Program

6. Classroom cas  (

6.1 case 1 The Enemy of Understanding

6.2 case 2 The Rubrics Assessment 
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4. Microteaching    30 % 

10 % 

6. Case reflection      5 % 

 

 

ble 4.1  Rubrics scales 

es 

5. Journal writing    

Assessment  

Ta

 
Rubric scal

Criter
xcellent Go Poor (1) 

ia 
E  (4) od (3) Fair (2) 

Classro

participa

(15 %) 

s that rep

ways 

 include

ussion, doing 

it

ons,

ions and 

eir 

ities ent 

dents  a ays 

ting in 

classroom activities 

include discussion, 

as

ities,

ns 

Act

rep

partial participation 

in classroom 

activities.  

Activities that 

represent students 

absent or late, 

students rarely 

participating in 

classroom activities.  

 

 

om 

tion 

Activitie

students al

participating in classroom 

activities

disc

resent 

 

Activ

stu

participa

classroom activ

asking questi

expressing opin

representing th

enthusiasm. 

ies, 

 

doing cl

activ

questions, expressing 

opinio

 that repres

lw

sroom 

 asking 

 

ivities that 

resent students’ 

Paper

presenta

(10 %) 

 hand

asks p

reaso

e m

ig

ua

y and correctl

identifying references.  

Carrying out an interesting 

and understandable 

presentation, leading a 

classroom discussion and 

doing a critical reflection 

on the paper.  

s a

e. T

good

cluding:

 of

sing

ages, clearly and 

 identifying 

references.  Carrying 

out an interesting and 

understandable 

presentation, proving a 

classroom discussion 

and doing a critical 

reflection on the paper.  

ll

in o

 

: a complete 

main idea, 

identifying 

references. Carrying 

out presentation by 

providing a 

classroom discussion 

and doing reflection 

on the paper. 

 

All tasks are handed-

in. The tasks present 

deficient quality main 

idea. Carrying out 

presentation by 

providing a 

classroom discussion 

and doing reflection 

on the paper. 

 

 

tion 

All tasks are

time. The t

excellent quality 

including: a 

analysis of th

a further invest

using own lang

clearl

ed-in in 

resent 

nable 

ain idea, 

ations, 

ges, 

y 

All task

on tim

present 

in

analysis

idea, u

langu

correctly

re handed-in 

he tasks 

 quality 

 a reasonable 

 the main 

A

pres

including

 own 

 tasks are handed-

n time. The tasks 

fair qualityent 
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Table 4.1  (Continued) 

R

 
ubric scales 

 Criteria 
Excellent G 2) Poor (1)  (4) ood (3) Fair (

Lesson plan 

(30%) 

are h

le

a in

e app

d com

  approp

ru

me

ime an

g learnin

appropriately; and 

er

xpe

e

nded-in he 

n

 inc se 

appr

re a  components;  

use of  appropriate 

ge; constructing 

outcomes and 

g time and  

ing 

ivity, ap

arnin

related

d le

lesson 

nded-

son 

ent the 

ructure and 

component. 

 

The 70% of 

lesson plans 

are handed-

in. The 

lesson plans 

present the 

use of the 

appropriate 

structure and 

component. 

 

All lesson plans 

in on time. The 

present criteri

the use of th

structure an

the use of

language; const

learning outco

managing t

organizin

anded-

sson plans 

cluding: 

ropriate 

ponents; 

riate 

cting 

s and 

d  

g activity, 

learning 

All lesson plans

ha

lesson pla

criteria

of the 

structu

the 

langua

learning 

managin

organizing learn

activities are int

with and the e

learning outcom

related 

cted 

s. 

act

and le

inter

expecte

outcomes. 

 are 

on time. T

s present 

luding: the u

opriate 

nd

propriately; 

g activities are 

 with and the 

arning 

The 80% of 

plans are ha

in. The les

plans pres

use of the 

appropriate 

st

Microteac

(30 %)

te

 emph

 a

us

lent

 teaching 

t or produce 

dia by 

tation of the 

ironment; and 

use a variety of assessment 

strategies compatible with 

expected learning outcomes.  

Assess their own teaching, 

accept the assessment from 

the others, and find the way 

to develop their own 

teaching.  

s co

 c

hasizin

p

e lesson before 

teaching, and use a variety 

of assessment strategies 

compatible with expected 

learning outcomes.  

Assess their own teaching, 

and accept the assessment 

from the others.  

omplete 

ncepts 

 

ntered 

, and use 

of 

assessment 

strategies.  Assess 

their own teaching, 

and accept the 

assessment from 

the others. 

Teaches 

complete 

scientific 

concept, 

sometimes 

presents 

alternative 

concepts, try 

to 

emphasize 

learner-

centered 

approach  

hing 

 

Teaches comple

concepts by

learner-centered

present an enth

teaching, excel

the lesson before

including: selec

instructional me

concerning limi

learning env

 scientific 

asizing 

pproach,  

iasm in 

 prepare 

Teache

scientific

emp

centered a

prepare th

mplete 

oncepts by 

g learner-

proach, well 

Teaches c

scientific co

by emphasizing

learner-ce

approach

a variety 
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Table 4.1  (Continued)  

s

 

Rubric scale  
Criteri

xcellen G Poor (1) 
a 

E t (4) ood (3) Fair (2) 

Journal wr

(10 %)

all w

resen

analytical, critical and 

reflective thinking in both 

eg

d-i

journals. 

analytical and critical 

thinking. 

H

w rnals. 

Present analytical 

and critical 

t

Handed-in 70% of 

weekly journals. 

Present analytical 

and critical 

thinking.  

iting 

 

Handed-in 

journals. P

eekly Hande

t 

positive and n

way.  

 

ative  

n all weekly 

Present 

anded-in 80% of 

eekly jou

hinking.  

Case reflec

(5 %) 

all c

es

flective 

xpress an 

enthusiasm in asking, 

answering the questions, 

sent their own 

thought in classroom 

discussion. 

Handed-i

ion s 

good ana

critical th  

participat

classroom discussion. 

Handed-in all case 

r

P mpt 

t and 

criticize the 

situation. 

Sometimes, 

participates in 

classroom 

Handed-in all case 

reflections. 

Presents an attempt 

to analyze and 

criticize the 

situation. Rarely, 

participates in 

classroom 

discussion. 

tion Handed-in 

reflections. Pr

excellent re

thinking. E

ase 

ents reflect

n all case 

s. Present

lytical and 

inking. Always

es in 

eflections. 

resents an atte

o analyze 

and pre

 discussion. 

 

Evidences for Assessment 

e portfolio content 

tents  

of history of education, 

strong and weak points of self, and expectations from this course 

4. lesson plans: 4 lesson plans 

5. content  

5.1 report and reflect on seminar organizing activity (preparation, 

conclusion, and assessment) 

5.2 conclude and reflect on a study of the research or literature 

 

Students will use a portfolio to present their own work. Th

should consist of following components 

 

1. cover page 

2. table of con

3. about me: to introduce the author which consists 
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5.3 classroom management worksheet 

5.4 homework such as reflection on the case and rubric a

tion on teaching and learning 

ssessment.  

activities, opinions or 

feelin f content.  

n lesson plans, teaching, and other tasks  

7.2 peer (at least 3) assessment on lesson plan and teaching 

7.3 Suggestions for the activities in course 

G

 

s  90-100 

de B      points  70-79 

Grade C+       points  60-69 

    points  50-59 

 

C ivit

 

Table 4.2  Course activity 

 
Week es Top tivities 

6. weekly journals: reflec

gs about participating in classroom activities, understanding o

7. Assessment 

7.1 self-assessment on their ow

 

rading 

Grade A       point

Grade B+       points  80-89 

Gra

Grade C   

ourse Act y 

 Objectiv ics Teaching and learning ac

1 1. investigate 

prior knowledge  

2. explain 

learning 

objectives, and 

activities of the 

course 

Course 

syl

pri

kno

  

 using existing 

out teaching and learning 

uestionnaires 

 the course syllabus 

together and analyze learning objectives, activities, and 

assessment strategies 

4. learners select group and select topic to lead seminar 

organization and present ideas from  research/literature 

5. learners works in group to design lesson plan for 

microteaching 

7. learners was communicated to record classroom  

labus and 

1. learners develop lesson plans by

knowledge 

or 

wledge 

2. learners answer conception ab

q

3. learners and instructors study
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Table 4.2  (Continued)  

 
Week Objectives T rning activities opics Teaching and lea

   management worksheet for using in week 11  activity  

iscussion board (ODB) activity was 

introduced 

8. the online d

2 Group 1-4 (25 minutes/group) 

 

3 

knowledg

ability 

and tea

investigate prior 

e a

in pla

ching 

Microteachi

 

5 minutes/group) 

nd 

nning 

1

ng 

Group 5-8 (2

4  ful

e i

iting lesson 

ref

or in 

nd

lesson pla

comp

and writing 

i

co

u

edge worksheet 

mes) 

2. Group 1 lead seminar discussion on topics including 

 components of effective lesson plan, and 

ework  

revise and 

knowledg

wr

fill 

n 

plan, and 

behavi

planning a

teaching 

lective 

 

learn

out

(Gro

n 1. learners finish the prior knowl

onents (expected learning outco

ng format, and

mes 

p1) 

effective learning objective 

3. Case 1 was distributed to be hom

5.  revise and  f

e i

g nat

r

framework and the 

sci

nation ce 

rric

frame

the na

science  

 

1. discussion on the Case 1  

nalyzing and presenting 

or learning of science from the IPST framework 

, and then expert group 

he nature of science and discuss 

ulfill 

knowledg

utilizin

science cur

n 

ional 

iculum 

cu

nature of ence 

al scien

ulum 

work and 

2. learners work in group in a

vision f

ture of 3. learners divide into home group

to study each aspect of t

in class 

6.  revise a

knowledge

teaching strate

nd  f

 of 

gies 

Coop

learni

(Grou

1. learners finish the prior knowledge worksheet 

 on topics including 

akness, and implication 

g in science classroom 

ulfill 

and methods 

erative 

ng   

p 2) 

(cooperative learning) 

2. Group 2 lead seminar discussion

principles, advantages and we

cooperative learnin

7. revise and  f

knowledge o

teaching strategies 

and methods 

ir

(Group 3) 

knowledge worksheet (inquiry 

learning) 

2. Group 3 lead seminar discussion on topics including 

principles, advantages and weakness, and implication 

inquiry-based learning in science classroom 

ulfill 

f 

Inqu y    1. learners finish the prior 

8 revise and  fulfill 

knowledge of 

teaching strategies  

Lectures, 

discussion, 

demonstration 

and  

1. learners finish the prior knowledge worksheet 

(lectures, discussion, demonstration) 

2. Group 4 lead seminar discussion on topics  
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Table 4.2  (Continued)  

 
Week Objectiv To ing activities es pics Teaching and learn

 and methods questioni

techniqu

roup 4

ages and weakness, and 

, demonstration and 

ience classroom 

as assigned as homework 

 ng including principles , advant

es implication lectures, discussion

(G ) questioning techniques in sc

3. Individual lesson plan w

9 revise an

kno

stude

d  f

wledge o

nt’s prior 

knowledge and 

formative 

assessment 

rs

earning 

formativ

assessme

(Group 5

edge worksheet 

) 

 Group 5 lead seminar discussion on topics 

nowledge and learning 

e assessments in 

hing 

VDO case : the rubric 

ssment 

ubric assessment 

ulfill Learne  and 

and 

e 

1. learners finish the prior knowl

(student’s prior knowledge

2.

f l

nt including importance prior k

)  style of students, and formativ

science teac

3. analyze and critique on 

asse

4. Individual lesson plans  and a r

were assigned as homework 

1  and  fulfill 

knowledge of 

nal

op 

e of 

y  

Instructio dia 

and tech

roup 6

1. group 6 lead seminar discussion on topic of 

e Window Movie Maker 

 

3. learners practice producing instructional movie in 

re assigned as homework 

0 revise

instructio

and devel

knowledg

 media (G

technolog

nal me

nology instructional media 

) 2. instructor group teach th

program

group  

4. Individual media we

1 se and  f

e o

 

ement 

assroo

managem

p 7) 

cussion on topics of 

m management worksheet 

1 revi

knowledg

ulfill Cl

f 

classroom

manag

m 

ent 

1. group 7 lead seminar dis

classroom management 

(Grou 2. learners discuss classroo

1 and  fulfill 

e of 

classroom 

management 

Teaching a

assessing

process skill 

(Group 8) 

edge worksheet 

skills) 

2. group 7 lead seminar discussion on topics of 

teaching and assessing science process skills. 

2 revise 

knowledg

nd 1. learners finish the prior knowl

 science (science process 

13 

 

Microteaching and present research (group 1-3) 

14 Microteaching and present the research (group 4-6) 

15 

assess knowledge 

and ability in 

planning and 

teaching, and 

present research 

Microteaching 2 

1. Microteaching and present the research (group 7-8) 

2. Conclusion and assessment 
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The course started with the first microteaching activity 

opportunity for pre-service science teachers to present their pr

knowledge in planning and teaching. After that, the pre-service science teachers were 

organized into groups to revise and fulfill each domain of the professi

The seminar required groups of pre-service science teachers to searc

from online and other sources and to be responsible for being a lea

seminar. Each group, consisting of two to three people, planned, searc

and presented information in the form of a seminar discussion activity. At the end, the 

to provide an 

ior professional 

onal knowledge. 

h for information 

der for a weekly 

hed, concluded, 

second microteaching activity was provided for pre-service science teachers to 

im ourse had been 

ature of science; 

res, discussion, 

questioning techniques; prior knowledge and the learning of 

learners; formative assessment in science; instructional media and technology; 

ion, discussion, 

gned to enhance 

e-service science teachers. Moreover, the 

researcher constructed a seminar website as a main page, through which members 

w  was introduced 

nline discussion 

board was to provide opportunities for pre-service teachers’ reflections, and to act as 

another learning resource which class members could access any time and from 

anywhere.  

 

At the end of fifteen weeks, the course requirements included: constructing 

four lesson plans (2 in groups, and 2 individually); producing instructional media 

plement and present the professional knowledge again after the c

implemented. 

  

The topics of discussion included: lesson plan components and writing 

learning outcomes; national science curriculum framework and the n

teaching strategies such as cooperative learning, inquiry, lectu

demonstration and 

classroom management; and teaching and assessing science process skills. A variety 

of activities were provided. The main activities were investigat

presentation and reflection.  

 

Case reflections and other activities in the course were desi

the conception of teaching and learning of pr

ere able to link to the Online Discussion Board (ODB). The ODB

and was used from the first week of the course. The aim of the o
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based on their selected science topic; reporting and reflecting on a sem

activity (preparation, conclusion, and assessment); concluding and

study of the research or literature; classroom

inar organizing 

 reflecting on a 

 management worksheet ands other 

homework. 

 

ailable literature 

individual prior 

e teachers to see 

research on best 

ls, and reflective 

owledge, lesson 

ructional media, 

ed approach (7) 

d implement 

ls were used as 

rning activities, 

signed based on 

ers’ professional 

ing 

d with the first 

y, and a second 

 components and 

writing learning outcomes; national science curriculum framework and the nature of 

science; teaching strategies such as cooperative learning, inquiry, lectures, discussion, 

demonstration and questioning techniques; prior knowledge and the learning of 

learners; formative assessment in science; instructional media and technology; 

classroom management; and teaching and assessing science process skills. The Online 

Discussion Board (ODB) was constructed and used from the first week of the course. 

Summary 

 

In the process of designing a capstone course, analysis of av

suggested that a methods course should (1) be concerned with 

knowledge and skills (2) provided opportunities for pre-service scienc

examples of how to teach (3) enhance scientific, technological, and 

practice knowledge (4) enhance inquiry, planning and teaching skil

thinking (5) encourage the happiness, attitude toward teaching profession (6) enhance 

knowledge of topic-specific instructional strategies, subject matter kn

plans, science process skills, classroom management, producing inst

utilizing technology, assessment and teaching based-on student center

provide opportunities for pre-service science teachers to revise an

domains of professional knowledge into planning and teaching practice through the 

process of seminar discussion (8) integrate reflection and role mode

activities in the course. The course objectives, content, lea

instructional materials, and assessment of a capstone course were de

the results. The course aimed to enhance pre-service science teach

knowledge in lesson planning and transforming science content into effective teach

with respect to the National Education Acts 1999. The course starte

microteaching activity, followed with a seminar organizing activit

microteaching activity. The topics of the course included: lesson plan
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At the end of the course pre-service science teachers constructed indiv

lesson plans, produced instructional media, reported and reflected

organizing activity, concluded and reflected on a study of th

idual and group 

 on the seminar 

e research, and finished 

the classroom management worksheets and other homework.  

 

 

 

 

 

 

 



 

CHAPTER V 

FI DY IN PHASE II: 

G THE COURSE 
 

 

ection provides 

answers for sub-research questions namely:  

 

ience teachers’ 

oes the course 

nowledge?” and 

hers’ abilities to 

irst sub-research 

ing professional 

ing. The second, 

 knowledge was 

se provided general information 

which included: sex, age, grade point average, and the readiness in implementing the 

professional knowledge into teaching practice. After that, changes of professional 

knowledge and conceptions about teaching and learning through a capstone course 

were reported. The story ended up with a summary of common findings that emerged 

from a cross-case analysis. To protect the identity of participants, the following 

pseudonyms were used: Prangwalai; Korapin; Sintu; and Sasithorn. 

 

 

 

NDINGS OF THE STU

DURIN

Introduction 

This chapter provides close-up realities of participants. This s

In what way does the course enhance pre-service sc

professional knowledge during the course? 

 

Two guiding questions were developed: “In what way d

influence Thai pre-service science teachers underlying professional k

“In what way does the course influence Thai pre-service science teac

implement their professional knowledge?” The development of the professional 

knowledge during the course was considered in two aspects. The f

question, the influence on pre-service science teachers’ underly

knowledge was determined by conceptions about teaching and learn

pre-service science teachers’ abilities to implement their professional

captured by monitoring  the abilities of the participants in planning and teaching the 

lesson. The story was divided into four cases. Each ca
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The Background of Participants and the Theoretical Sampling for Case Study 

 

) were student 

urricula in the faculty of education 

of one university in central Thailand. All were majoring in Teaching Science and 

mi

ajors (Physics, 

 selecting cases. 

evelopment both 

dents. Secondly, 

y of researcher, 

his facilitated 

the researcher to evaluate all aspects of pre-service science teachers’ professional 

kn ience teachers’ 

p of pre-service 

mation that 

achers who had 

science teaching and science education. Korapin and Sasithorn were 

interested in area outside of science teaching and science education. The reflective 

ability was another factor that supported the case selection. This chapter starts with 

reporting from each case, the case of Pragwalai, the case of Korapin, the case of Sintu 

and the case of Sasithorn, and follows with the thematic findings emerged from the 

cross-cased analysis.  

 

 

 

 

Prangwalai, Korapin, Sintu, and Sasithorn (pseudonyms

teachers in the 4-year science teacher preparation c

noring in Chemistry except Korapin who minored in Biology.  

Of eighteen students who majored in three different science m

Chemistry, and Biology), there were a variety of reasons used for

First of all is the willingness to participate in long term professional d

in a capstone course and student teaching practicum of pre-service stu

because of the background and confidences in Biology and Chemistr

so Chemistry and Biology students were monitored at the beginning. T

owledge. The aim of the course is to enhance pre-service sc

professional knowledge in lesson planning and teaching, so the grou

science teachers who want to prepare their lesson plan and teaching were monitored. 

Along the course, the researcher looked for outstanding infor

guided a case selection. Prangwalai and Sintu were pre-service te

clearly aim in 
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The Case of Prangwalai  

 

1. Prangw

 

 superior student 

 Science and her minor was in 

C  be a good teacher. She also 

anted to earn a Master’s Degree in Science Education. 

 

  

her feelings and 

 for her student 

 comfortable with her classroom management, 

ientific content, using technology, and teaching in a real classroom. However, she 

yet to be had. Nevertheless, the areas 

th tifying learning 

In the course designed by the researcher, Prangwalai worked in a group with 

her friend, a Chemistry student teacher. They planned, taught, and organized a 

seminar in topics of inquiry together. The development of professional knowledge of 

Prangwalai is reported in section 2.1 on underlying professional knowledge or 

conception about teaching and learning science and section 2.2 on implementation of 

professional knowledge. 

 

 

 

alai’s Stories 

1.1 Background and Expectations 

 

Prangwalai was a 21 year-old female student. She was a

. Her major was Teachingwith a 3.60 G.P.A (out of 4.0)

hemistry. Her expectation was that she was going to

w

 

1.2 Readiness in Implementing the Professional Knowledge

 

At the beginning of the course, Prangwalai presented 

readiness in a questionnaire and interview that she was not ready

teaching practicum yet. She did not feel

sc

believed she could develop through experiences 

at she felt confident in were in weekly lesson plans and iden

outcomes and assessing student learning outcomes. 

 

2. Prangwalai’s Development of Professional Knowledge 
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2.1 Underlying Professional Knowledge 

arning 

nceptions about 

he believed in 

m, the way she thought students learned best was through rigorous 

procedures. In her constructi

er in her views, 

vities or any teaching and learning activities happened with rigorous 

processes. This ind ets the 

pr two examples of 

Pr

 

 In most topics in science, a teacher teaches by using experiments, because 

uld explain in detail for students what to do and 

what to do next to avoid confusion in class (weekly journal: week 2).  

 

hould know how 

to ask questions in every science topic and let students answer those questions 

e traditional views that emerged from Prangwalai’s 

weekly journal.  She believed in knowledge transmission where a teacher corrected 

students’ misconceptions by explanation. 

 

 When students give a wrong answer or misunderstand, the teacher should find 

a way to explain the correct concept to them and change their ideas (weekly 

journal: week 3). 

  

2.1.1 Prangwalai’s Early Conceptions of Teaching and Le

 

At the beginning, Prangwalia’s journal showed her co

teaching and learning in contradictory ways.  Even though s

constructivis

vist views, she said “Students learn by constructing their 

own knowledge”.  

 

Prangwalai believed in hands-on activities, howev

hands-on acti

icates a technical view of teaching in which a teacher s

ocedures for students to follow. The following paragraph describes 

angwalai’s ideas. 

good science teaching is allowing students to do experiments………When 

doing activities, a teacher sho

 One important thing in teaching is questioning, the teacher s

by themselves (weekly journal: week 3). 

 

There were som
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2.1.2 Compared to the National Framework, Conceptions Gradually 

Changed 

ed opportunities 

f science in the 

lum framework and the National Education Act (NEA) 1999. These 

activities included case reflection (week 4) and analyzing science curriculum 

In week 4, Prangwalai clarified her conception about teaching and 

le The enemy of 

un n the case. 

 curriculum 

oom compatible 

as based on a 

gn, investigate, 

patible with 

 objectives of teaching science that aim to develop student scientific 

knowledge, science process skills, and student attitudes. “He organized 

lea ies.  By being 

dents construct 

 journal: 

 4). 

 

Prangwalai revised the recommendations from the NEA and science 

curriculum framework for analyzing the classroom case. She found that the 

framework aimed to enhance the ability of students to construct their own knowledge, 

developing their science process skills and attitudes by mainly participating in the 

learning process.  

 

 

There were many activities in the course that provid

for Prangwalai to analyze visions for learning of science and nature o

science curricu

framework (week 5). 

 

arning through classroom cases.  The case was on the topic “

derstanding is coverage” Prangwalai proposed the following ideas o

 

After I analyzed the National Education Acts and science

framework, I thought, he (the teacher) organized the classr

with the national requirement in the NEA. His teaching w

learner-centered approach which let students question, desi

read, analyze, and synthesize data by themselves.  This is also com

the

rning activities based on students’ interests and abilit

concerned about individual differences, the knowledge that stu

will last longer and they can adapt that into their real lives (weekly

week
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In week 5, Prangwalai cooperatively analyzed a visio

science and the nature of science in a curriculum framework with he

the activities, her group presented a concept ma

n for learning of 

r classmates. In 

p for representing the aspects 

id

 

lop their thinking 

processes, their ability to inquire, and their problem solving skills. This is to 

 she showed her 

id by writing: 

nderstanding of 

 

only do the hands-on activities, but we as teachers should be concerned about 

wh knowledge from 

cts: knowledge, 

eekly journal: week 5). 

ing the second 

ac k. She presented 

he

r-centered approach that provides students hands-on activities and 

practice with the thinking process. The students will be provided opportunities 

in designing their own investigation. This enhances their thinking process, 

investigative process, problem solving skills, which a variety of activities 

including science projects or inquiry laboratory can be used in and outside the 

classroom. The teacher takes the role of a facilitator of each activity (weekly 

journal: week 5). 

 

 

entified in the science curriculum framework. She explained that: 

With regard to learners, they should be taught to deve

help them construct their own knowledge (classroom observation: week 5).  

 

By comparing her ideas with the recommendations,

eas were changing about the learning process in her weekly journal 

This week after we analyzed, discussed, and presented our u

the vision for learning of science, I found that it was not just letting students

at student’s are thinking and how to help them construct 

those activities. We have to develop students in all aspe

science process skills, and morality (w

 

Prangwalai’s conception shifted more after finish

tivity, analyzing the nature of science in the curriculum framewor

r new conception in the weekly journal with this entry: 

 

The teaching and learning process that enhanced students’ nature of science is 

the learne
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2.1.3 Prangwalai’s Changing Views of the Teacher’s Role 

 

 to help 

he objective of 

eir misconceptions, or providing 

activities for students to discuss and clarify each others ideas. She presented what she 

no

 

 from last week, 

rmation for each 

 and discuss until we got the right answer, I think this is a 

good idea for helping students correct their ideas themselves or to compare 

t answer 

 journal: week 5). 

 

g with student 

conceptions changed from transmission of knowledge to helping students 

nsistent with Constructivism During the 

Course 

 

ented in her 

w s on the aim of teaching, 

and on teacher and students’ roles in the classroom.  

 

The aim of teaching is for practicing students to think, practice, enhance their 

observations and question and find out information by themselves, so the 

teacher should often ask questions to engage students’ thinking or encourage 

students to ask questions in the classroom (weekly journal: week 7). 

 

Prangwalai noticed that the instructor used learning activities

students change their misconceptions. Prangwalai agreed with t

providing activities to help students correct th

ticed from the activities in her weekly journal with this entry: 

First, I expected the instructor to answer our misconceptions

but she set up an activity which provided resources and info

group to analyze

ideas with other friends instead of the teacher telling students the righ

(weekly

Prangwalai’s views of the teacher’s role in dealin

mis

construct knowledge. 

 

2.1.4 The Conceptions Co

 

Prangwalai’s constructivist view was consistently pres

eekly journals during the course. She presented her view
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Whichever teaching strategies a teacher uses should 

participation. When students plan and manage their own

engage student 

 learning, they will 

ents design the 

lves, while the 

a helper. If time allows, the teacher should let students 

discuss the results from each g  these results 

oup lesson plan 

plan was on the 

nces and it used a variety of activities to 

as n, present, and 

 results of whole 

f 

eks to be more 

lieved in student 

 changed from 

knowledge transmitter to that of a knowledge construction facilitator. She still 

believed in hands-on activities, but teaching and learning processes that were set in 

the rigorous procedures changed to become more flexible. Instead of using fixed 

procedures, having students design investigations became more acceptable in her 

view. She became concerned more with student thinking processes, learning activities 

becoming hands-on and minds-on processes.  

 

 

 

 

know the meaning of what and how they learned (weekly journal: week 8). 

 

When students do experiments, the teacher should let stud

experiment and practice doing the experiment by themse

teacher works as 

roup and make conclusions from

(weekly journal: week 13). 

 

Moreover, at the end of the course, Prangwalai’s gr

(microteaching 2) was consistent with constructivism. The lesson 

topic of heat that affects changes in substa

sess students’ prior knowledge. The teacher let students desig

conclude their own group experiment. The conclusion came from the

class discussion.  

 

In summary, the underlying professional knowledge or conception about 

teaching and learning science of Prangwalai gradually changed from a combination o

constructivist, rationalist, and technical views in the first three we

consistent with constructivism by the end of the course. She still be

construction of knowledge, but her view on the teacher’s role
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2.2 Implementation of Professional Knowledge 

 

following sections in each domain and followed with how each domain is 

imple

 

 

 Curriculum 

ith the National 

e emphasized these documents 

(interview). Prangwalai participated in analyzing these documents again in this course 

(w eloped a newer, 

deeper knowledge through the course activities. She concluded that the aim of 

educational context both in general and in science is the following:  

ng and learning 

s are capable of 

ing and self-development and are regarded as being most important. The 

teaching-learning process shall aim

l. In science, the 

learner should be enhanced in knowledge, process and attitude toward science, 

and the learning process should be a life-long process that uses local learning 

resources. 

 

She presented her ideas that the activities in the course were 

different than activities that she had done before through her weekly journal and 

interview: 

 

Pragwalai’s revision of professional knowledge is reported in the 

mented into planning and teaching practice.  

2.2.1 Prangwalai’s Professional Knowledge Revision

 

A. Knowledge of Educational Context and Science

Framework 

 

Before the course, Prangwalai was familiar w

Education requirements identified in the NEA1999 and the national science 

curriculum. She said almost every methods cours

eek 4 and week 5).  She revised her prior understanding and dev

 

In general views the NEA 1999 identified that the teachi

process should be organized on the principle that all learner

learn

 at enabling the learners to develop 

themselves at their own pace and to the best of their potentia
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I discussed the conclusions of this document (the NEA 1999) i

but this time, it is not just for conclusions. I had to re

understanding and use that for analyzing the classroom case, analyzing other 

teacher’s teachin

n many courses, 

vise my former 

g in the classroom. I did revise my knowledge, and also 

brought that knowledge to analyze teaching practice whenever it fits with the 

irement and 

hen we plan the 

ual differences, 

ing outcomes all 

looke the hierarchy of 

 students’ prior 

week 5). 

the science curriculum framework from her methods courses. The activities of the 

course provi  knowledge into 

B. Knowledge of General Pedagogical Knowledge (PK) 

 

eneral pedagogy 

arning, teaching 

strategies, and assessment, but she was not confident in aspects of classroom 

management, scientific content, using technology, and teaching in a real classroom.  

 

On the prior knowledge worksheet, Prangwalai presented her 

understanding about student prior knowledge that directly affected learner learning. 

There were a variety of assessments used for investigating students’ prior knowledge 

requirements (interview). 

 

I analyzed the science curriculum framework many times, but I didn’t know 

why it was important. In this activity, I revised what is the requ

how that can be changed to be a guide for my teaching. W

daily lesson plan, we have to be concerned about individ

student prior knowledge and when we set the expected learn

three aspects (knowledge, process, and attitude) should be covered. When I 

d closely at the science curriculum framework, I saw 

concepts in each grade level. This can be used to measure

knowledge before learning in the next level” (weekly journal: 

 

Prangwalai had prior understanding of educational context and 

ded opportunities for her to revise and implement her

teaching practice analysis and planning the lesson.     

 

Prangwalai had already learned all aspects of g

in her methods courses. She was confident in aspects of learner le
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(week 9). She provided some examples of the assessment strategies

examinations, students’ tasks, and self assessment. Moreover, in her 

she learned a variety of strategies for teaching science including cooperative learning, 

inquiry, lecture, demonstration, and discussion (interview). Prangw

some classroom management strategies, but she said she had never s

 including paper 

methods courses, 

alai also studied 

een or used them 

in a real classroom. She would like to know more about techniques, and had chances 

to see or prac uestionnaire).  

rough the activities of the course, Prangwalai’s general 

pedagogical knowledge was extended based on her prior knowledge. She revised and 

ex hich she led 

se

inar discussion 

lead group. Our 

friends; first, we 

revised our knowledge by reading from a variety of sources, and searching for 

 

m it into a learning activity to 

present the inquiry process for classmates to analyze (weekly journal: week 7). 

nar discussions, 

Prangwalai sharpened her knowledge by seeing more examples and had opportunities 

in using that knowledge to design lesson plans or learning activities. 

erative learning 

more clear in the strategies. I saw examples of classroom activities and had a 

chance to design science lesson plans by using this strategy (weekly journal: 

week 6). 

 

I remembered that I learned rubric assessment when I was in the 2nd or 3rd 

year. In this course I revised my knowledge about rubric assessment. I 

tice her classroom management techniques (open-ended q

 

Th

panded her prior understanding, especially related to topics for w

minar discussion (inquiry).   

 

I revised my prior knowledge on topics related to sem

activities, especially the inquiry topic where we were the 

group had to revise this topic (inquiry) for teaching our 

more information. This helped us have a deeper knowledge about the process

of inquiry learning, so that we could transfor

 

In other weeks, when participating in semi

 

The activity from this week made my understanding of coop
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experienced designing rubrics to assess students in my lesson 

I saw a short video of teacher Jim’s classroom; he made asse

to students. By letting students create a rubric score together, they will know 

plans. Moreover, 

ssments relevant 

what the meaning of the score is. This can enhance student’s willingness to 

learn 

scussions on the 

ther companion 

ding a classroom 

anagement worksheet. She had to record the problems or achievement situations 

that happened in class, and identify how a teacher responds to those situations. After 

finishing activities, Prangwal nal with this 

en

s that the teacher 

discussions. This group used 

role p  classroom. 

e in class. I saw 

minded me that 

. 

Prangwalai’s prior knowledge of general pedagogy was revised 

th assessment, and 

cl m management 

im  more positive 

feedback, but her concerns about unexpected students’ misbehaviors still exist in her 

journal from the last week. 

 

I feel more comfortable with grouping students in class, and the teacher’s role 

including using appropriate language and providing positive feedback for 

students who are well behaved. I know appropriate ways to prevent students 

(weekly journal: week 9). 

 

Not only did Prangwalai participate in seminar di

topic of classroom management organized by her classmates, but she also observed 

classrooms at one laboratory school. This was an activity of ano

course. As part of the capstone course, Prangwalai had to finish recor

m

ai presented her feelings in weekly jour

try: 

 

I saw many examples of classroom problems and the strategie

used to manage those problems from seminar 

lay to present. I also noticed real situations happened in the

After observing, each of us brought individual sheets to shar

many problems that I never expected to happen in class; this re

anything can happen in a classroom (weekly journal: week 11)

 

rough the course including learner learning, teaching strategies, 

assroom management techniques. Her confidence in classroo

proved and she used more appropriate language and provided
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who do show respect and pay attention, but I am still concerned about 

unexpected students’ misbehaviors in class (weekly journal: week 14). 

 

 better 

lete her student 

tails of her practicum school such as 

grade levels, f in the specific 

After participating in a microteaching activity, Prangwalai 

showed that she realized she had a deficien cepts, so she 

st  to analyze her 

fri

ould not answer, 

k. I went back home to review the 

topic uestions again in 

y scientific 

ns and teaching 

 

knowledge about 

the nature of science had deepened during the course. She revised her conception of 

th  view, scientific 

enquiry, and scientific enterprise. An example of her reflection from her weekly 

journal was presented in the following paragraph.  

 

For me, even though I already studied the nature of science in other courses, 

sometime I just forgot about it. Today, it is like a revision of my knowledge in 

topics of scientific world view, scientific enquiry, and scientific enterprise. I 

C. Subject Matter Knowledge 

 

Before the course, Prangwalai said that she needed

understanding of content knowledge that she had in order to comp

teaching. She wanted to know more about de

 topics of science, so she would be able to prepare hersel

science content area (open-ended questionnaire).  

 

cy with some scientific con

arted studying by herself and used her new scientific knowledge

ends’ teaching in class. 

 

In my own teaching, when a friend asked me questions and I c

I knew that my content knowledge is wea

myself. I am afraid that I can’t answer these kinds of q

my class. For analyzing friends’ teaching activity, I also revised m

concept by using them to analyze my friend’s lesson pla

(interview) 

In the nature of science, Prangwalai felt that her 

e nature of science in all aspects including her scientific world

 



 
128

have become more understanding about the nature of science (weekly journal: 

week 5). 

 In addition, Prangwalai presented her views on scientific 

kn

be changed if we 

of the scientific idea that we already have, but we do scientific experiments to 

ob en make conclusions about 

those concepts (weekly journal: week 14). 

 

nowledge of technology was the most difficult for Prangwalai. 

She said that she was not computer literate (weekly journal). Throughout the course 

there were m ional knowledge 

onal movies activity. 

 

was forced to be 

th iscuss topics of 

inquiry. She learned from ation through 

in

g for information from a variety of sources 3 weeks before 

our group started. At that time, I just read topics and printed out a bunch of 

information without going into the details. I learned it did not work, because 

some internet sources were not reliable. Sometimes I want to go back to the 

source, but I can’t because I didn’t record the address of documents….I 

learned that next time I will be more critical in searching” (reflection on the 

seminar organizing activity). 

 

owledge that affect teaching and learning in classroom: 

 

Scientific knowledge is not absolute truth; it is stable but can 

have new supportive information. To do scientific experiments is not for proof 

serve what happens and why it happened and th

D. Knowledge of Instructional Media and Technology 

 

K

any activities used to enhance this domain of profess

including a seminar organizing activity, an online discussion board, and the designing 

instructi

In the seminar organizing activity, Prangwalai 

e leader of the group who organized activities for friends to d

 her mistakes about searching for inform

ternet that: 

 

We started searchin
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For her presentation, Prangwalai revised her knowledge and 

ability in producing a PowerPoint presentation. 

 My friend and I 

ut them together 

en though, my colleague did most of the 

work, I helped her along the process and learned some techniques from her 

ced to the class, 

 about formative 

ning. Therefore, 

inded the 

ot sion. After that, 

Pr nal feelings and 

resized and uploaded the pictures. 

 

d that I will not be able 

to control the class (topics 59). 

gwalai tried to upload the picture, but her picture 

was too big. So, it was not shown on the boa

ploading. 

nd post it on the 

board, how great is that?! (Topic 11) 

 

In the designing instructional movies activity, Prangwalai was 

purposely asked to participate in the training activity using the Window Movie Maker 

program. She had never used the program before, but she was willing to learn about 

the program. After training and practicing, Prangwalai and her other two friends 

 

I am appreciating my group work, in the process of planning.

talked about the layout, selected important information, and p

in a PowerPoint presentation. Ev

(reflection on the seminar organizing activity). 

 

When the online discussion activity was introdu

there was only one pre-service science teacher that posted a question

assessment, and none of the others joined the discussion at the begin

the instructor brought the topic that was posted to the next class and rem

her class members of the importance of reflection and discus

angwalai participated in the discussion. She presented her perso

 I am so tired; I have a lot of work to do including preparing lesson plans, and 

a seminar discussion activity….and I am also concerne

 

At first, Pran

rd. Her friend suggested that she should 

resize the picture. Finally she knew how to resize the picture before u

 

I posted the picture….but it did not work, now I can resize a
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taught the other students in the class. By participating as an instructor, Prangwalai 

expressed her feelings in the weekly journal that: 

ps that explained 

, I learned this 

ring picture and 

rticipated in the 

an assistant of one group in producing 

a mo ther accessories 

 

After she participated in seminar discussion and practiced 

producing an instructional m

jo

edia should be 

, number and 

t and context of the lesson….. A teacher is 

no onal media for student to learn, but 

the teacher can provide opportunities for student to produce instructional 

media udent concepts” 

 

For her Microteaching 2 lesson, in addition to planning and 

teaching, Prangwalai analyzed research done in a Thai context and integrated 

knowledge of research on best practice into her planning and teaching.  

 

From her reading, Prangwalai analyzed the findings about the 

current situation in teaching science in school, teacher characteristics, and techniques 

 

I am very proud that I could be in one of the instructor grou

how this program worked for my friends. In the training

program by practicing importing video and picture files, captu

video from a web cam, and recording voices. After that, I pa

classroom as one of the instructors and 

vie…I feel more familiar with using computers and o

(weekly journal: week 10) 

ovie, Pragwalai expressed what she learned in her weekly 

urnal that: 

 

Today, I learned that selecting or producing instructional m

concerned about the aim and activities of the lesson

characteristics of students, conten

t the only one who prepares the instructi

 which can be also used to assess an understanding of st

(weekly journal: week 10). 

E. Knowledge of Research on Best Practices  
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that were suggested to enhance student participation in classroom activities. 

Prangwalai said that: 

ent participation 

an investigation, 

ve the national 

ools that did not 

 To use this strategy, teachers can use a variety of 

activi ents’ interests in 

Moreover, being the listener when the other groups presented, 

Prangwalai expanded her knowledge of 

im eekly journal: 

 friends’ research was about the student-centered approach, using 

local resources to support teaching, and the function of instructional media in 

indings from last 

week, and I saw the way that they apply to the teaching practice (weekly 

ticular research-

based ac

 

nd conclude the 

ories.  We may not 

know how to apply it to teaching practice. In the activity, I saw the way to 

apply this towards teaching specific science content. When I tried to use this, 

it helped me think about the benefits and deficiencies of the application. 

Moreover, none of us read the entire research findings, but we read our own 

research and brought the knowledge to share with friends in class. This was 

known from theory and bringing it into practice (weekly journal: week 13). 

 

Our research was about teaching science by emphasizing stud

in the class activities including stating a hypothesis, planning 

controlling variables, discussion, and conclusions to achie

requirement. The findings revealed that there were many sch

emphasize this strategy.

ties and a variety of probing questions to enhance stud

the topics (classroom observation) 

 

research on best practice and saw 

plications of this knowledge for practice. She presented this in her w

 

Today, my

teaching science.  I gained more knowledge of research f

journal: week 14). 

 

Prangwalai presented her feelings toward a par

tivity in her weekly journal with the following entry: 

I thought it was a very good activity. If we only read a

researches, we will know only main ideas or parts of the
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 In summary, participating in reading and implementing knowledge of research 

on best practice, Prangwalai perceived the current status of teachin

science, what techniques or strategies are suggested from the research, saw 

g and learning 

applications of knowledge from her own and friends’ planning and teaching, and 

share

2.2.2 Prangwalai’s Implementation of Each Domain of Professional 

An integration and implementation of each domain of professional 

knowledge was presented in Prangwalai’s lesson plans, her teaching practice, and her 

instructional media.  

A. Lesson Plans 

 

resented in the 

Concerning Prangwalai’s ability to integrate the domain of 

professional kno e microteaching 

end. Their group 

was organized in 

e constructivist 

 letting students 

design and do experiments by themselves. In the closure, students in each group made 

conclusions with a discussion activity. However, this lesson plan was not written in 

detail. For example, the introduction part identified that the teacher would ask 

questions to inquire about students’ prior knowledge, but there were not specific 

questions written in the lesson plan. Each component of the lesson plan included: 

expected learning outcomes, main ideas, learning activities, instructional media, and 

d knowledge with friends. 

 

Knowledge  

 

 

1) Incomplete Prior Knowledge and Ability P

First Microteaching 

 

wledge and implement it into lesson planning in th

activity 1(Week 1), Pragwalai planned the lesson together with her fri

selected the Chromatography topics to teach grade 7 students (which 

the university campus and had their friends as students).  

 

In lesson plans, their group presented th

perspective by being concerned with student prior knowledge and
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assessment, but these were not interrelated. For example, she ide

learning outcomes for students to understand concepts of chromatogr

to calculate the Rate of flow (Rf), but in the section of main ideas, it ide

concepts of chromatography method, but the concept behind the Rate

not presented. Moreover, Prag

ntified expected 

aphy and be able 

ntified only 

 of flow (Rf) was 

walai’s group lesson plan presented an understanding of 

the closure component that was the conclusion of an experiment, not the conclusion 

about the con

 

 Corrected and 

 two days before 

ates, instructor, and 

th d the feedback. 

Sh minar discussion 

ac esson plan. 

ecked the components of the lesson plan before we handed it 

in to you (the researcher), but after we got feedback from you and our friends, 

a lot of e that I noticed 

ussion of group 

1 (lesson plan) was that each component of the lesson plan should be 

closure part was 

corrected and presented in her next lesson plan and expressed in her last weekly 

journal. 

 

First I thought when we did the experiment, the closure part of the lesson was 

the conclusion of the experiment. Actually, the experiment and conclusion of 

the experiment should be written in part of the teaching and learning activity. 

cepts of Chromatography. 

2) Knowledge and Skills in Lesson Planning

Extended 

 

Prangwalai’s first lesson plan was handed in

her microteaching. The lesson plan was corrected by her classm

e researcher. Prangwalai said she found her mistakes when she rea

e also compared the feedback with knowledge gained from the se

tivity, on the topic of lesson plans, and used it to develop the next l

 

The first lesson plan, used for microteaching 1, we planned and wrote it 

together. We ch

incomplete parts were found. An outstanding mistak

which was compatible with suggestions from the seminar disc

interrelated (interview). 

 

Moreover, her misunderstanding about the 
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The closure of the lesson should contain activity that helps students to acquire 

the concept from the lesson (weekly journal: week 14). 

Prangwalai corrected and extended prior knowledge and 

skills in lesson planning by using feedback and knowledge gained from seminar 

discussion. 

n Plans  

eveloped. She 

lanning. During 

ating knowledge 

ed in each of her 

e more detailed and components became more 

interrelated. She  of her expertise 

ing outcomes of 

od (50 minutes). 

es, and lesson 

 do experiments 

ntroduction part, 

t is pointed to a 

the picture, and 

followed with the exploration step. Students designed and did an experiment in 

groups by using equipment provided in class. In the explanation step, Prangwalai let 

each group of students present, explain, discuss, and conclude the concept from their 

experiment in class. In the elaboration step, Prangwalai engaged students with more 

complicated pictures and questions like “What do you think will happen when using 

two mirrors?” At the closure, the evaluation step, Pragwalai provided each group a 

 

3) Gradual Development of Prangwalai’s Lesso

 

Prangwalai’s lesson plans gradually d

integrated several domains of professional knowledge into lesson p

the course, Prangwalai constructed individual lesson plans by integr

gained from the seminar discussion activity. Gradual changes occurr

lesson plans. Her lesson plans becam

 used her content knowledge, both in and out of areas

and identified important concepts which related to the expected learn

the lessons. 

 

In her first individual lesson plan, Prangwalai planned to 

teach grade 9 students on the topic of reflection of light in one peri

She integrated her knowledge of inquiry, expected learning outcom

planning into designing the lesson. Students’ knowledge and ability to

on the reflection of light were aimed to enhance in the lesson. In the i

she engaged students with pictures and questions that started students thinking. One 

such question was “What do you think will happen when the ligh

mirror?” Prangwalai let students write down their answers on 
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worksheet to conclude and revise the group concepts before making conclusion from 

the whole class.  

d to teach grade 

one period (50 

niques including 

an. Prangwalai 

ractional 

estigate students 

clude what they 

rote in a learning 

ind map. Prangwalai provided opportunities for students 

to investigate ubstances. She 

ing journals and 

 9 lesson was on 

ined appropriate 

science process 

ere interrelated. 

ocess skills and 

oreover, the learning process presented 

Prangwalai’s integrated knowledge of research on best practice. The research 

emphasized the role of students including stating hypotheses, planning investigations, 

control variables, discussion, and drawing conclusions, which the lesson plan was 

designed based on the suggestions of the research. The lesson plan also emphasized 

students’ science process skills including observation, measurement, constructing 

hypothesis, experimentation, and data representation. 

 

 

In the second lesson plan, Prangwalai planne

7 students on the topic of separating substances by distillation in 

minutes). She integrated knowledge of teaching methods and tech

discussion, demonstration, and questioning into the lesson pl

appropriately identified expected learning outcomes to enhance students’ knowledge, 

processes, and attitudes. She specified the main ideas of simple and f

distillation. In the learning process, Pragwalai used questions to inv

prior knowledge, demonstrated the experiment, and let students con

observed from the experiment. In the conclusion section, students w

journal and constructed a m

more about other methods used for separating s

integrated knowledge of rubric assessment to evaluate students’ learn

their investigation conclusion sheets.  

 

In the final lesson plan, Prangwalai planned the lesson 

together with her colleague to be used in microteaching 2. The grade

the topic of the change of state of substances. The lesson plan conta

expected learning outcomes which enhanced student knowledge and 

skills. The lesson plan was written in detail and the components w

Prangwalai utilized her knowledge of science content, the nature of science, 

pedagogy, instructional media, the learner and learning, science pr

assessment in designing the lesson. M
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In summary, participating in lesson planning activities hel

revise and integrate knowledge into practice. Prangwalai’s indivi

lesson plans presented the gradual changes in the writing of details, checking f

ped Prangwalai 

dual and group 

or 

interrelation of each component, correcting misunderstanding, and integrating each 

domain of professional knowledge.  

 

 

nceptions 

tice, Prangwalai 

 asking questions 

do what she as 

nalism where the 

materials to the 

e closure part, 

udents. Instead, she drew 

co e reasons behind 

wh aching behavior, 

sh  teaching, and she was 

concerned about the students understanding the topics. 

students and her 

etter to explain 

terview). 

 

Prangwalai’s teaching practice was not compatible with her 

lesson plan. When she was not confident in the topic, her teaching was compatible 

with traditional conceptions. During the course, Prangwalai’s progress in terms of 

teaching could not be observed because of time limitation. There were two 

microteaching sessions provided, one at the beginning and one at the end of the 

B. Teaching Practice 

1) Teaching Practice Compatible with Her Co

 

During her microteaching 1, teaching prac

taught the lesson by herself. At first, she followed the lesson plan by

to inquire about students’ prior knowledge as identified in the lesson.  Even though 

the lesson plan was based on constructivism, Prangwalai didn’t 

identified as her goal for the lesson. Her teaching was based on ratio

teacher’s explanation is step by step. Prangwalai explained the 

students and followed with each step of the experiment. In th

Prangwalai didn’t organize the discussion activity for st

nclusions by explaining to the students what happened and what th

at happened were. When she was asked about the reason for this te

e said she was not confident with the concept that she was

 

I didn’t feel confident in the concept, and also Thep (one of  

classmate) presented his confusion in the topic, so I felt it is b

to them how to do it and help them understand the concept (in
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course. In the first microteaching class, Prangwalai acted as a tea

second, Prangwalai and her colleague switched r

cher, but in the 

oles. Nevertheless, Prangwalai’s 

teaching practice was ob

2) Through Microteaching Activity Prangwalai Ready for the 

Real Classroom

icroteaching 

ac  about problems.  

or us to practice 

ticum. Even though the environment 

is not exactly the sam e to 

e the problems, and think about how can I manage 

those problems ahead before the real teaching (week1) 

and instructors 

helped Prangwalai revise her own teaching. 

 

ack that I got, I 

 such as not speaking smoothly and 

directly telling students the steps of the experiment and conclusion (week1). 

 

Prangwalai an 

p her revise and 

develop her teaching before the student teaching practicum.  

 

C. Producing Instructional Media 

 

To fulfill one of the requirements of the course (producing 

instructional media), Prangwalai implemented her knowledge of Windows Movie 

served again during her student teaching. 

 

 

 

Prangwalai presented her feelings about the m

tivity and that it provided her an opportunity to encounter and think

 

I thought this activity (microteaching) was very beneficial f

teaching before the student teaching prac

e, …this activity also provided opportunities for m

encounter problems, revis

 

Moreover, the feedback from classmates 

When I came back to review myself and compare the feedb

found that I presented many mistakes

The microteaching activity provided 

opportunity for practicing her teaching and providing feedback to hel
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Maker in producing an instructional movie, to use as a supplemental resource on the 

topic of “trees.” 

1) The Integration of Knowledge Presented in the Process of 

Planning 

nce in specific 

knowledge: PK) or methods of teaching and learning into the idea of knowing what 

te dge: PCK). She 

pr

concepts can be presented 

by us opic interesting, 

cover the science curriculum standard, and be appropriate for students in the 

middle school level (reflection on instructional media production). 

 

Movies 

 skills in using 

te luded operating 

software and hardware, and filming and editing movies.  

 

After planning, we started the process of filming by using a video camera, 

importing the video to a computer, and editing it with Windows Movie Maker. 

We all participated in the whole process of production (reflection on 

instructional media production). 

 

 

 

 

 

 

Prangwalai’s integrated knowledge of scie

content areas (content knowledge: CK), pedagogical knowledge (pedagogical 

aching approaches fit the content (pedagogical content knowle

esented the integration of each domain in the process of planning.  

 

Before getting started, we discussed what scientific 

ing instructional videos, and how we could make the t

2) Knowledge of Technology Used in Filming and Editing 

 

Prangwalai integrated her knowledge and

chnology (TK) to produce instructional movies. Her practice inc
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3) Prangwalai Used Critical Reflection in Analyzing Artifacts 

ains of content, 

pedagogy, and technology knowledge was presented in her artifact. Prangwalai 

re

we should select 

nd provide different kinds of trees for 

es (reflection on 

 In summary, Prangwalai integrated the domains of her science content, 

pedagogy, technology in the proces ng, filming, editing and reflecting in her 

edia.  

he Case of Korapin 

 

 

 was born in a province next 

to Bangkok, in the central pa

iology. Korapin 

ld of business.  

 

1.2 Readiness in Implementing the Professional Knowledge  

 

At the beginning of the course, Korapin presented her feelings and 

readiness in a questionnaire that she was not ready for her student teaching practicum 

yet. She did not feel comfortable with her scientific content, writing lesson plans and 

 

Even though, the interweaving of the dom

flected that the final product needed to be more developed in some points.   

 

The instructional media was not completely perfect. I thought 

a bigger size of flowers and fruits a

providing complete information about the compositions of tre

instructional media production). 

 

s of planni

instructional m

 

T

1. Korapin’s Stories 

 

1.1 Background and Expectations 

Korapin is a 22 year-old female student. She

rt of Thailand. She is a good student with a 3.05 G.P.A 

(out of 4.0). Her major is in Teaching Science and her minor was in B

doesn’t want to be a science teacher; she would like to work in the fie
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assessment. She would like the course to prepare her in these areas before her student 

aching. 

2.

 biology student 

f learner and 

Korapin was divided into two parts: underlying professional knowledge or conception 

ab e, and the  implementation of professional 

n wledge.  

2.1 Underlying Professional Know

arning 

 about teaching 

he questionnaire 

at students can 

edge through activities by conducting an experiment. The teacher 

acted as a facilitator. However, she thought that a teacher should start the lesson by 

asking questions to engage  

an  and conducted 

an questions. She presented her view in the weekly 

journal with this entry: 

 

I thought the heart of teaching science is questioning technique; a teacher 

should ask questions to engage students in the learning activities and the 

students should design and do experiment to find out the answer by 

themselves (weekly journal: week 3)  

 

te

 

 Korapin’s Development of Professional Knowledge 

 

In the course, Korapin worked in a group with her friend, a

teacher. They planned, taught, and organized a seminar on the topics o

learning and formative assessment. The development of professional knowledge of 

out teaching and learning scienc

k o

 

ledge 

  

2.1.1 Korapin’s Early Conceptions of Teaching and Le

 

At the beginning, Korapin showed her conceptions

and learning in a constructivist perspective, and there was some technical view also 

presented. Korapin expressed her view on teaching and learning in t

that her class was based on hands-on activities. She believed th

construct knowl

students in the learning activity. Students acted as

swerers who listened to what the teachers asked, and then designed

 investigation to answer those 
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Korapin’s view on the teacher’s role was presen

knowledge sheet that the teacher acted as a facilitator that helped 

their misunderstandings by using a

ted in the prior 

students correct 

 variety of activities. She presented her answer 

w

hen a teacher found students’ misconceptions, he/she should provide them 

with activities that help them correct their misconceptions (prior knowledge 

eflective learning was presented in her weekly 

journal. She thought that reflection was not effective to enhance the learning of 

st eas on reflection 

based on her personal feeli

 

to reflect on my 

ike me (weekly 

I don’t think reflection works with students who don’t like to express their 

ide peaking. I don’t 

tion Act (NEA) 

19 d her conception 

about teaching and learning. She proposed the following ideas on the case: 

 

I thought the teacher organized the classroom compatible with the national 

requirement in the NEA 1999. The teacher used a learner-centered approach, 

provided a variety of learning activities, and aimed to enhance students in all 

aspects. Moreover, in the acts, it also suggested the learning process should 

ith the following entry. 

 

W

sheet) 

 

Korapin’s view on r

udents who dislike expressing their ideas. Korapin presented her id

ngs with these entries. 

I like the learning activity this week, because I don’t have 

thoughts. I think reflection is not effective for a student l

journal: week 2) 

 

as. For example, I am not good at reflective writing or s

think reflection enhances learning (weekly journal: week 4) 

 

2.1.2 Compared to the National Framework, Conceptions Changed 

 

Korapin analyzed objectives of the National Educa

99 and compared those with the classroom case. Korapin extende
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aim to enhance students’ thirst for knowledge and ability to prese

resources and the environment. In the case, students started 

asking questions. After that they designed and conducted an investigation for

answering the questions by themselves. Students practice

process while asking questions and their cu

rve natural 

their learning by 

 

d their thinking 

riosity was enhanced by asking the 

questions about the world around them. Moreover, their awareness was also 

de

Korapin’s idea was compared to the aim of national education. She 

found e curiosity and 

ness can be enhanced.  

 

 on Reflective 

It is important for learning to see the importance of students’ 

reflections r who acted as a 

rage her reflective thinking.  

 

from half a page 

lo a fruitful content 

at the end of the course. The changing of 

pr

ect upon what I 

learned. I don’t think reflecting will help develop my own learning, but, after I 

handed in the first week journal and got detailed feedback, it surprised me. I 

had never thought that my voice was important. You (instructor) provided me 

encouragement, suggestions, and guidance how to reflect on what I had 

learned. I have learned how to reflect my ideas since then. From the first week 

until now, I noticed that my reflections were more detailed.  I thought about 

veloped through the activity (weekly journal: week 4) 

 

 that by starting the lesson with students asking questions, th

aware

2.1.3 Receiving Feedback, Korapin changed views

Learning 

 

 through weekly journals. During the course, the researche

course instructor, provided feedback in every weekly journal. Korapin’s weekly 

journals contained feedback to encou

Throughout the course, Korapin’s journal changed 

ng from the first week to be one and a half to two pages long with 

Korapin’s view on reflective learning was 

esented in her weekly journal with this entry. 

 

First, I feel I am the kind of person that doesn’t like to refl
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what I learned and what factors that effect my learning. 

learning journals works! Students should be encouraged 

learning ability and the teacher sho

I think writing 

their reflective 

uld suggest them how to do so (weekly 

 thinking was encouraged through the course by receiving 

feedback and suggestions. She noticed the development of her reflection, and the 

effectiveness of the learning journal. 

 

se 

During the course, Korapin’s constructivist view was continuing. 

The aim of science education w

fr e reflection with 

th

 the future about 

cience education. 

Af d be designed to 

ge, develop their 

ence process skills and attitudes, and their awareness in using science for 

the good of environment and society (weekly journal: week 5).  

ideas on the aim 

of riend’s teaching 

with this entry.  

 

Whichever strategies the teacher used, he/she should be concerned with the 

national requirements in student construction of knowledge. The teacher 

should provide the hands-on activities that enhance the student thinking 

process, science process skills, and attitudes toward science (weekly journal: 

week 14) 

journal: week 12) 

 

Korapin’s reflective

2.1.4 Korapin’s Conceptions Continue During the Cour

 

as suggested in the IPST science curriculum 

amework. When Korapin analyzed the framework, she presented th

is entry: 

 

Vision for learning of science was set as a way of looking for

what and how to develop teaching and learning process in s

ter I analyzed the vision, I found that the curriculum shoul

enhance the ability of students to construct their own knowled

sci

 

In the microteaching activity, Korapin presented her 

 teaching and learning science when providing feedback for her f
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Moreover, Korapin’s conception that the teacher’s 

students change their misconceptions by providing activities continue

conception to assess her friend’s teaching in the m

role was to help 

d. She used her 

icroteaching 2 activity. She 

pr

as are wrong. The teacher should provide 

was based on 

ucting hands-on 

nts fix their 

resented that the 

ould design and 

pin thought that 

ssing their ideas. 

including students’ construction of knowledge, utilizing hands-on activities, 

de orrecting students’ misconceptions by 

learning activities. There were some aspects of Korapin’s conceptions that changed 

which  the effectiveness 

 

2.2 Implementation of Professional Knowledge 

 

Korapin’s revision of professional knowledge is reported in the following 

sections in each domain and followed with how each domain is implemented into 

planning and teaching practice.  

 

 

 

esented her suggestions in the weekly journal with this entry: 

 

For group 3, I thought that when students presented their misconceptions, the 

teacher should not say that their ide

the activities that help them compare their misunderstanding with friends or 

scientific knowledge (weekly journal: week 13) 

 

In summary, at the beginning, Korapin’s conception 

constructivism that students constructed knowledge through cond

activities. The teacher acted as a facilitator that helped stude

misconceptions by using the learning activity, however, Korapin p

teacher should start the lesson by asking questions, and the students sh

conduct an investigation to answer those questions. In learning, Kora

the learning journal was not effective for students who disliked expre

Throughout the course activities, some of Korapin’s conceptions continued as before 

veloping students in all aspects, and c

 included starting science lessons with students’ questions and

of reflective learning. 
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2.2.1 Korapin’s Professional Knowledge Revision 

 

A. Knowledge of Educational Context and Science Curriculum 

Framework 

amiliar with the 

national science 

 framework 

cational context 

 both in general 

nderstanding of 

ience were revised and 

presented in week 4 and week 5 journals re irst topic). 

M andard analysis 

he ractice. 

vised my prior 

uction of knowledge. Moreover, I 

im mework to reflect on the 

classroom case, assessing other teachers’ teaching. I think this is what we call 

bring weekly journal: 

(PK) 

 presented her 

understanding about student prior knowledge that is important for a teacher using to 

design each science lesson (prior knowledge sheet: week 9). She said every course 

emphasized the students’ prior knowledge that affects teacher’s lesson planning 

(interview). She provided some examples of the assessment strategies including 

question and answer, observation, interview, rubric assessment, etc. Moreover, in her 

methods courses, Korapin learned a variety of strategies for teaching science 

 

Before the course, Korapin was moderately f

National Education requirements identified in the NEA1999 and the 

curriculum (questionnaire). Participating in the NEA and the curriculum

analysis helped Korapin revise and continue her knowledge of edu

and science curriculum framework. The aim of educational context

and in science were concluded in Korapin’s weekly journal. The u

general education objectives and vision for learning of sc

spectively (presented in the f

oreover, Korapin expressed that participating in the national st

lped her implement the national recommendations into classroom p

 

Participating in analysis of the national requirements re

understanding about students’ constr

plemented my understanding of the national fra

ing the national requirement into classroom practice (

week 5) 

 

B. Knowledge of General Pedagogical Knowledge 

 

In the prior knowledge worksheet, Korapin
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including cooperative learning, inquiry, lecture, demonstration, and d

in details of each method and technique. However, Korapin

iscussion but not 

 felt that her methods 

courses did not em  

rapin’s general 

 She revised and 

 her prior understanding, especially in the area of classroom management 

mative 

assessment).   

ga e this topic. 

 

ourses did not 

ess of teaching 

smoothly. The teacher can also organize the classroom 

atmosphere to enhance student learning science such as organizing desks or 

arning and managing students’ misbehavior in the classroom 

(weekly journal: week 11) 

hat participating 

in an organizing sem  

st

 

Every course of my curriculum emphasized students’ prior knowledge. 

Instructors always remind us that it was very important for teachers to use 

prior knowledge to design the lesson. In the seminar, it is like a revision of 

prior understanding. Some parts I already forgot, but becoming organizers 

helped us to revise some things that we forgot (interview) 

 

phasize classroom management strategies (weekly journals).

 

Through the activities of the course, Ko

pedagogical knowledge was extended based on her prior knowledge.

expanded

and topics for which she led seminar discussion (learner and learning, and for

In the area of classroom management, Korapin felt that she 

ined new knowledge because the methods courses did not emphasiz

 

Today the seminar is on the topic of classroom management, and I feel that I

gained a lot of new knowledge. The former methods c

emphasize this topic. Classroom management helps the proc

and learning go 

bulletin boards. Moreover, there are a lot of techniques used to encourage 

students’ le

 

Regarding learners and learning, Korapin stated t

inar on this topic helped her revise her prior knowledge about

udents’ prior knowledge. 
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Some knowledge, such as formative assessment

receiving more information. Korapin pre

, was shaped by 

sented her deepened knowledge about rubric 

assessm

room, it changed 

ly the teacher could 

design the rubric; actually the teacher can let students know the meaning of 

 For teaching strategies, Korapin presented the knowledge that 

sh me examples of 

he

 

 the topic of cooperative learning, I 

participated in a Jigsaw learning activity which was which helped teach me 

 investigates in-

e home group. I 

I used to study about inquiry in the methods course, but this week the activity 

helped  classroom, and 

 strategy that is 

Korapin’s prior knowledge of general pedagogy was revised 

through participating in and organizing the seminar discussion. The knowledge 

included learner and learning, teaching strategies, assessment, and classroom 

management techniques. Korapin’s prior knowledge that was mostly enhanced 

included classroom management and topics for which she led seminar discussion 

(learner and learning, and formative assessment).  

 

ent in the interview with the following entry: 

 

By investigating and watching a video of Teacher Jim’s class

my idea about Rubric assessment. I used to think that on

assessment by designing criteria for being the classroom rubric (interview) 

 

e revised from participating in seminar discussion. There were so

r reflections presented in the following paragraphs: 

Today my friend organized a seminar on

how to use it in the real classroom. We acted as an expert who

depth knowledge and brings back knowledge to share in th

think this group did very well (weekly journal: week 6) 

 

 me understand more about implementing in the real

advantages and limitations of this strategy. I think inquiry is a

used to empower students’ thinking processes and investigation (weekly 

journal: week 7) 
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C. Subject Matter Knowledge  

 

biological and chemical concepts respectively, but in physical and earth science, she 

needed better aire).  

After participating in a microteaching activity, Korapin said that 

she revised her scientific know

th

cientific content knowledge when preparing science lessons. In 

the process of writing the lesson plan, after I set the expected learning 

ing a variety of 

ecting on my friends’ teaching in the microteaching activity, 

I revised many topics in science such as soil, acid-base, and air pressure. This 

remin erstanding. So, I 

 

she revised her 

un ctivity. 

 

nature of science 

ed if we have new 

supportive information. It is not an absolute truth, but we can use the scientific 

knowledge to predict some phenomena in the future (weekly journal: week 5). 

 

Participating in the course, Korapin revised her scientific 

concepts from the lesson planning and the microteaching activities. Her knowledge of 

the nature of science had deepened after participating in the group work activity.  

 

Before the course, Korapin was very confident regarding 

 understanding of those concepts (open-ended questionn

 

ledge by preparing her lesson plans and participating in 

e microteaching activity. 

I revised my s

outcomes, I need to revise the scientific content from read

textbooks (interview) 

 

Watching and refl

ded me that in some topics I don’t have an in-depth und

need to revise my own knowledge before the student teaching practicum

(weekly journal: week 14) 

 

 In the nature of science, Korapin felt that 

derstanding of the nature of scientific knowledge from the course a

This group work activity helps me revise knowledge of the 

that scientific knowledge is stable but can be chang
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D. Knowledge of Instructional Media and Technology 

 

 in seminar discussion, she revised her knowledge 

of instructional media and how to select it for science teaching. She presented her 

fe

 

y friend. I recovered knowledge 

about the instructional 

Participating in the designing instructional movies activity, 

Korapin gained satisfaction and knowledge

Sh

 

joyful with this activity. This is the first time I know the Windows 

Movie Maker program and its uses. I feel that it is not as hard as I thought. It 

her courses. For 

me it is not boring at all, I feel that two hours of class passed so fast! (weekly 

journal: week 10) 

 

board only one 

time. When she was asked about the reason, she said she did not have computer at 

home. 

 

I don’t have a computer at home and don’t have time to go to the internet café. 

So, I just keep asking my friends who participated in the online discussion 

about what topic they discussed about (interview) 

 

 

 

 

Korapin felt confident in her knowledge of instructional media 

and technology. After participating

elings in the weekly journal with this entry: 

I feel fun with the seminar organizing by m

 what is instructional media, its types, and how to select 

media in science teaching (weekly journal: week 10). 

 

 from the Window Movie Maker Program. 

e thought it was easy to understand and not boring. 

I feel very 

is much easier to produce than CAI which I learned from ot

Korapin participated in the online discussion 
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E. Knowledge of Research on Best Practices  

 

her planning and 

aching. Korapin read and analyzed the findings about utilizing local learning 

resources for teaching science in the classroom. Korapin said in her weekly journal 

th

ces for teaching 

the topic of the 

n an ecosystem. First, I would like to take students 

(her colleagues) downstairs and observe a real garden under this building, but 

 in the 

 

rated knowledge 

fr her think about 

integrating in her own class.  

 

I love group 2 that used music video as an instructional media, I thought this is 

differen nowledge from 

t about my own 

teaching. I may use this technique in my classroom in the next semester 

 

ty provided the 

sharing of knowledge of research on best practice. She saw many implications of this 

knowledge for practice. She presented her opinion in the weekly journal: 

 

I saw many implications from all groups teaching such as using music video 

clips and inquiry process. This is like a collection of knowledge, which I don’t 

have to read all of that research, but each group read one and shared with the 

In Microteaching 2, Korapin analyzed research done in a Thai 

context and integrated knowledge of research on best practices into 

te

at: 

 

I got research on the topic of utilizing local learning resour

science in the classroom, so I wrote the lesson plan on 

relationships of organism i

we have time limitation. So, I just let them observe the artificial garden

classroom (weekly journal: week 14) 

 Korapin thought observing her friends integ

om science education research in planning and teaching made 

t than other groups. They analyzed and integrated k

their reading into lesson plan and taught very well. I though

(weekly journal: week13) 

Moreover, Korapin thought that this activi
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other. I may use some techniques in the student teaching (weekly journal: 

week 13) 

 ’s Integration of Each Domain of Professional Knowledge  

 

d in the 

be used in the 

 1).  Korapin planned the lesson together with her 

friend. Their group selected the Classificati  

in the university 

 development of 

s. However, the 

urable behavior. 

student attitudes 

 group presented 

 knowledge and 

letting them design and do experiments by themselves. However, the lesson plan 

started with earning activity. 

e a plant?” and 

y used were not 

related to the learning activities. Therefore, the introduction and the learning activity 

were not related to each other.  

 

This lesson plan was not written in detail. For example, there 

were two questions, but no answers, identified in the introduction part. In the learning 

activities and conclusion part, none of the questions and answers were identified. 

 

2.2.2 Korapin

A. Lesson Plans 

 

1) Incomplete Prior Knowledge and Ability Presente

First Lesson Plan 

 

Korapin’s first lesson plan was designed to 

microteaching activity 1 (Week

on of Organisms according to its food. The

lesson was planned to teach grade 7 students (which was organized 

campus and had their friends as students).  

 

In the lesson plans, their group concerned the

students in all aspects which identified expected learning outcome

lesson plan did not identify expected learning outcomes with a meas

For example, she set the expected learning outcomes that enhanced 

as being “aware of an important of each organism in ecology”. Their

the constructivist perspective by being concerned with student prior

teacher’s questions which aimed to engage student in l

These questions included:  “Which animal can produce food lik

“Where do animals get their food?” (lesson plan 1). The questions the
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Moreover, Korapin did not provide opportunities for students

experiment. A table was provided in the 

 to design an 

lesson plan. Students just recorded data 

within groups.  

xpected learning 

 assessment, but 

arning outcomes 

 in ecology and 

n ecology. There were no learning 

activities that were designed to enhance those aspects of students. Moreover, 

Korapin’s edia. There was 

 interesting instructional media used in the lesson. 

 

orrected From 

Korapin’s first group lesson plan was handed in before the 

mi

re e the lesson plan 

we

First, I wondered why we have to write the lesson plan over and over in many 

 Before handing it in, we both checked 

it, but after I got feedback, I still found many mistakes. It showed me that we 

g lesson plans is 

 

Korapin felt that receiving feedback from a variety of sources 

provided many perspectives of what she saw. 

 

Receiving feedback from friends and instructors helped me find out my bad 

points. It is like when we look at something by ourselves, we can not see it 

 

Each component of the lesson plan included: e

outcomes, main ideas, learning activities, instructional media, and

these were not interrelated. For example, she identified expected le

for students to explain the role and the relationship of each organism

to be aware of the importance of each organism i

 group lesson plan used only worksheets as instructional m

not real life or

2) Knowledge and Skills in Lesson Planning C

Many Perspectives 

 

croteaching. The lesson plan was corrected by her classmates, instructor, and the 

searcher. Korapin said that first she thought she knew how to writ

ll, but after she received feedback she said that: 

 

courses. I already know how to write it.

are not good at all, and we need more improvement. Writin

not easy (interview) 
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from all perspectives. When we have many people seeing the same thing, it 

provides many perspectives for what we see (interview) 

 

 the Course 

dividual lesson 

lanned based on the area of her expertise (biology). Her 

s in an 

stem and genetic inhabitants. 

Her lesson plans became more detailed and components became more interrelated. 

When she id with measurable 

the topic of the 
th grade students 

rning outcomes, 

rning outcomes, 

ced. Korapin 

uch as “explain 

m”, “investigate 

uction part, she 

igned and did an 

the explanation step, Korapin let 

each group of students present, explain, discuss, and conclude the concept from their 

exploration. In the elaboration step, Korapin let students compare the results from 

each group and propose the way to keep stability in the ecosystem. At the closure, in 

the evaluation step, Korapin assessed students’ learning from their discussion and 

methods used to keep ecosystem stable.  To present the details of each step, Korapin 

also identified the specific time to be used in each step of inquiry.  

 

3) Development of Korapin’s Lesson Plans during

 

During the course, Korapin developed two in

plans. The lessons were p

individual lesson plans included topics of the relationship of organism

ecosy

entified expected learning outcomes, she constructed 

behaviors. 

 

Korapin’s first individual lesson plan was on 

relationships of organisms in an ecosystem. She planned to teach 7

for 50 minutes. She integrated her knowledge of inquiry, expected lea

and lesson planning into designing the lesson. In expected lea

students’ knowledge, skills, and attitudes were designed to be enhan

identified measurable behavior in the expected learning outcomes s

and give an example of the relationship of organisms in an ecosyste

the relationship of organisms in the school garden”, and “propose strategies used to 

conserve the stability of ecosystem and take care of it”. In the introd

engaged students with questions to students involved in the learning activity, and then 

let students raise questions to guide their investigation. Students des

investigation in groups in the exploration step. In 
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In the second lesson plan, Korapin’s plan was 

genetic inheritance. She planned to teach 9th grade students for 50 

plan, Korapin integrated knowledge of rubric assessment in the lesson plan. She 

integrated knowledge of teaching methods and techniques inc

discussion, and demonstration into the lesson plan. Korapin aim

students in all aspects. Korapin appropriately identified the main 

covered the meaning of genetic inheritance, Medallion’s rule, and tes

cross techniques. The only suggestion provided to Korapin was that she should also

provide English words such as “(Genotype)” in parenthesis in her 

introduce those words to students. Korapin planned to a

on the  topic of 

minutes. In this 

luding lectures, 

ed to enhance 

idea part which 

t cross and back 

 

lesson plan and 

ssess student’s prior 

knowledge, and demonstrate to them how to do back cross and test cross. After that 

she provided  the conclusion, 

gether. 

on together with 

 individual plan, 

. She planned to 
th grade students for 50 minutes. She developed this lesson plan based on 

suggestion Moreover, Korapin integrated 

knowledge of research done in Thai context about utilizing local learning resources 

for teaching serve the school 

 

sson plans in the 

course was different than writing lesson plans in other courses. Her opinion was 

presented in an interview.  

 

In other courses, mostly there was a format provided, which is not found in 

this course. The instructors in other courses emphasized only in expected 

learning outcomes that checked the covering of student development in all 

 students a word problem to calculate by themselves. In

Korapin let students do an discussion activity to conclude the concepts to

 

In the final lesson plan, Korapin planned the less

her colleague to be used in Microteaching 2. She revised her first

which was on the topic of relationships of organisms in an ecosystem

teach 7

s she got from the course instructor. 

science in the classroom. She planned for students to ob

garden.  

4) The Difference from Other Methods Courses 

 

Korapin also presented her feeling that writing le
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aspects. In this course (a capstone course), we emphasize d

using

etails including 

 measurable behavior, and the interrelation between each topic 

oncerns of the 

the measurable 

ponent was not 

 

 became written in details, 

interrelated between each component, and identified measurable behavior in the 

expect ted the difference between writing lesson 

plans in the course (a capstone course) and from other methods courses. 

 

Plan  

ne, so the first 

aching practice, 

 with the lesson 

system. Korapin 

started the lesson by presenting pictures of an eagle and a rat, and a Myna bird which 

was on the  similarities and 

 students set the 

questions to guide their observation of the garden. She started the activity with this 

question. “What do you want to know about the garden observation? Please set at 

least three questions to lead your observation”.  

 

In the teaching Korapin presented her confidence in scientific 

concepts in the area of her expertise and confidence when teaching was based on a 

(interview) 

 

In summary, in the first lesson plan, Korapin presented c

development of students in all aspects, but she did not identify 

behavior. Her lesson plan was deficient in details and each com

interrelated. Korapin did not let students design their own investigation. This

gradually changed in her following lesson plans. They

ed learning outcomes. Korapin presen

B. Teaching Practice 

 

1) Teaching Practice Compatible with the Lesson 

 

From the two microteaching sessions, one at the beginning and 

one at the end of the course, Korapin taught only the second o

microteaching could not be observed. During her Microteaching 2, te

Korapin taught the lesson by herself. Her teaching was compatible

plan which was on the topic of relationships of organisms in an eco

back of a buffalo. She asked students to compare the

differences between the pictures. After that, she let each group of
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well developed lesson plan. Korapin expressed her feelings in her weekly journal with 

this entry 

e I feel confident 

ped from your 

suggestions in the last lesson plan. Conducting teaching based on a well-

written lesson plan makes me feel confident to teach (weekly journal: week 

14).

 

ge in Teaching 

ain of professional knowledge for 

a ak points of her 

f There are some 

e

us 

 inquiry process. 

 water that pork 

tion step, she let 

udents analyzed 

and presented data in the explanation step. In the elaboration, she expands 

concepts of acid-base testing from using litmus paper to the universal indicator. 

ents. This group 

rmation gained 

from the seminar discussion. An outstanding part of her was the classroom 

management, the weak point was that she spoke so fast (weekly journal: week 

13) 

 

Group 4 taught on the topic of the growth of plants; this group used knowledge 

of research on the topic of learning science through the learner-centered 

 

I feel very comfortable with the teaching. This may be becaus

with biology concepts and this lesson plan that I develo

 

2) Integrating Domains of Professional Knowled

Analysis 

 

Korapin utilized each dom

nalyzing her friends’ teaching. She identified outstanding and we

riends in the teaching assessment sheet and weekly journals. 

xamples of her critiques presented in the following paragraph: 

 

A member from group 1 taught on the topic of testing acid-base by using litm

paper. They implemented knowledge of research on the topic of

In the engagement step, she used soda water, soap solution, and

meat was put in, and asked students to observe. In the explora

student do the experiment by using litmus paper. Then, the st

She evaluated students’ learning by using a variety of assessm

designed the lesson related to the research suggestions and info
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approach. I think they presented an integration of the research

was not clear. Their outstanding part was confidence in tea

 knowledge that 

ching, but the weak 

point was using effective questioning 

Moreover, Korapin utilized her professional knowledge to 

evaluate her own teaching. She presented her evaluation with this entry: 

 

tance using local 

sroom. My outstanding part was 

confidence in teaching, and I used appropriate language for students. My weak 

hile conducting 

presented her confidence in teaching practice. The 

teaching practice was compatible with her lesson plans which were based on 

constru activity enhanced her teaching practice by 

providing her opportunities to analyze and th k 

C. Producing Instructional Media 

 

Korapin implemented knowledge of instructional media, content 

knowledge, a ts of the course 

 

1) The Integration of Knowledge Presented in the Process of 

Production 

 

Korapin and her colleague produced the artificial garden that 

consisted of pictures of animals and plants. They used this instructional media in the 

techniques (weekly journal: week 14). 

 

 

Group 5, which was my own teaching, taught on the topic of relationships of

organisms in an ecosystem. I analyzed a paper about the impor

learning resources for teaching science in clas

point was making an agreement with students about the rules w

the questions and answers activity (weekly journal: week 14) 

 

In summary, Korapin 

ctivism. The microteaching 

ink about an outstanding and a wea

point of her friends’ and her teaching.  

 

nd educational context to fulfill one of the requiremen

(producing instructional media).  
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Microteaching 2 that teaching topics of “relationship of organism in an ecosystem”. 

Korapin talked about the process of producing the instructional media that: 

ontext which we 

 Then, I thought 

class. I analyzed 

, and then drew, 

 together. Our garden consisted of frogs, 

tre  instructional media” 

(reflection on instructional media production) 

 

Artifacts 

ia that students 

in t its limitations. 

K

. They 

observed, recorded, and discussed about the data in group. However, when 

. In nature the 

de the dynamics 

 ecosystem. If it is possible, I would rather bring students to observe a 

real garden (interview) 

 

 In summary, Korapin integrated the domains of science content, instructional 

m process of producing and analyzing her 

instructional media.  

 

 

 

 

 

 

To produce the media, first, I thought about the classroom c

can not bring students downstairs to observe the real garden.

about constructing an artificial garden that could be used in 

the content to find out what organism should be in the garden

colored the picture, and put them

es, river, bugs etc. Our group is proud of this

2) Korapin Used Critical Reflection in Analyzing 

 

Korapin was proud of the instructional med

teracted with in the classroom; however, she was concerned abou

orapin would rather use the real ecosystem to teach in her class. 

 

While I used it in class, the students interacted with the artificial garden

learning this topic, it is better to use the real ecosystem

ecosystem is dynamic. This instructional media can not provi

for the

edia, and educational context in the 
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The Case of Sintu 

 

1. Sintu’s Stories 

  

ok, the capital of 

ajor is Teaching 

Sc  to be a good and professional 

ience teacher. He plans to continue his Master’s Degree in Science Education.   

  

At the beginning of the course, Sintu presented his feelings and readiness 

y ready for the student teaching practicum. 

He thought that he felt comfortable with most domains of science teachers, except in 

th

se, Sintu worked in a group with his friends, two Chemistry student 

teachers. They planned, taught, and organized a seminar on the topics of lesson plans 

and expected learning outcome. The development of professional knowledge of Sintu 

was presented in two parts: one in the underlying professional knowledge or 

conceptions about teaching and learning science, and one on the implementation of 

professional knowledge.  

 

 

 

 

 

 

1.1 Background and Expectations 

 

Sintu is a 21 year-old male student. He was born in Bangk

Thailand. He is a good student with a 2.92 G.P.A (out of 4.0). His m

ience and his minor was in Chemistry. Sintu expected

sc

 

1.2 Readiness in Implementing the Professional Knowledge

 

in a questionnaire that he was moderatel

e domains of scientific content and lesson plans. 

 

2. Sintu’s Development of Professional Knowledge 

 

In the cour
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2.1 Underlying Professional Knowledge 

2.1.1 Student-Centered Approach Presented in the Early Conception 

al that teaching 

 the student-centered approach. He said the student-

ntered approach is the one that provided students opportunities for mainly 

participa

pproach, because 

s for students to take the main role in the 

learning activity. The teacher should select a teaching strategy that is student-

er’s existing ideas and 

indivi

2.1.2 Conception about Teacher’s and Student’s Roles Presented  

w

gies such as experiments, 

games, and discussion by being concerned with the nature of the topic. The 

ith individual differences, and find out 

students’ prior knowledge. Because sometimes students have misconceptions, 

a teacher has to create activities to help them change or better understand the 

concept before learning the next topic (Open-ended questionnaire) 

  

Sintu’s conception about students’ roles was presented in the same 

questionnaire in which he related to the teacher’s role.  

 

  

 

Sintu presented his view in the second week journ

science should be based on

ce

ting in the learning activities. 

 

A teacher should teach science based on the student-centered a

this approach provides opportunitie

centered based to teach by being concerned with the learn

dual differences (weekly journal: week 2) 

 

 

In the open-ended questionnaire that Sintu completed in the first 

eek of the course, he presented his view on the teacher’s role. 

 

A teacher should use a variety of teaching strate

teacher needs to be concerned w
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Students should take main roles in learning activities. They should think, be 

responsible, and do the learning activity by themselves. They can not learn by 

2.1.3 Sintu’s View on the Nature of Science Related to the Student-

Centered A

student-centered 

ach, students don’t need to learn science by conducting experiments. Other 

strategies can be used for learning science. It depended on the nature of topic. In his 

vi role in learning 

activ

ience by doing 

ugh observation and 

investigation. So, in the meaning of the student-centered approach, I don’t 

eed to take main 

r seminar) 

At the beginning of the course (week 1 to week 3), Sintu’s early 

conception was based on constructivism ention about 

students’ c lections that his 

 In his view, 

teaching science for students should be based on the student-centered approach. 

 

2.1.4 Analysis of the Aim of General and Science Education 

 

During the course, Sintu analyzed the aim of education in general 

and specifics in science from the NEA1999 and Science Curriculum framework. In 

the teacher giving them knowledge directly (Open-ended questionnaire) 

 

pproach 

 

In the interview after a seminar organizing activity, Sintu expressed 

his meaning of student-centered approach from his view that in the 

appro

ew, the student-centered approach means students take the main 

ities. 

 

By the nature of the subject, students should learn sc

experiments. Sometimes, the students can learn thro

think students should always do the experiment. They can learn by other 

strategies; it’s up to the nature of topic. However, students n

action in the learning activities, not the teacher (interview afte

 

. Even though he did not m

onstruction of knowledge, it can be implied from his ref

early ideas in the weekly journal presented a constructivist perspective.
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the classroom case reflection, Sintu analyzed the recommendations from the 

NEA1999 that: 

ies based on the recommendations from the NEA 

1999, the teacher should be concerned with learners’ interests, capability, and 

indivi

 to 

an

vities based on the NEA 

1999. He let students design their own learning, select the topic they were 

derstanding is more important then coverage (case reflection) 

 

ence curriculum 

fra identified in the 

IPST standard that: 

 

ance students’ learning in all 

aspects, life long learning, utilizing local learning resources, emphasizing 

sc e, and the use of 

eek 5) 

 

2.1.5 Analyzing Activities Confirmed Early Conceptions 

 

Sintu stated that analyzing the national requirement and science 

curriculum framework confirmed his understanding about teaching and learning 

science that he learned from his methods course. 

 

 

To organize learning activit

dual differences (case reflection) 

 

He used the results from analysis of the national education aim

alyze a teacher’s teaching in the classroom case. 

 

I thought that the teacher conducted learning acti

interested in, and it made the learning meaningful for them. I think teaching 

for un

Moreover, in week 5, Sintu participated in sci

mework analysis. He concluded the vision for learning of science 

The vision for learning of science aims to enh

ience process skills, individual differences, related to real lif

a variety of teaching strategies (weekly journal: w

 



 
163

I think these activities confirmed my understanding of the 

science, and the

goal of teaching 

 process of organizing learning activities in the classroom 

g the Course 

Sintu’s constructivist perspective continued during the course. The 

student-centered approach was recommende

 on a variety of 

e teacher has to use two 

strategies; it’s up to the content and student differences. Whatever strategies 

eek 7) 

For the teaching of science, the student-centered approach should be used by 

tea ional media, and 

 activity (weekly 

 

g approaches to 

en

journal with the following entr

al

By the nature of science, students’ science process skills should be enhanced 

by using learning activities. Even though there is not an experiment used in the 

learning activities, there is for example an observation or investigation used; 

students’ observation, predictions, and skills can be enhanced. The teacher 

should help students construct knowledge, science process skills, and attitudes 

(weekly journal: week 12) 

 

(weekly journal: week 5) 

 

2.1.6 Consistency of Student-Centered Presented durin

 

d by Sintu as the course went on. 

 

I thought teaching science in the classroom should be based

teaching strategies. Sometimes in the same period th

the teacher uses should be based on the student-centered approach and be 

concerned about student’s prior knowledge (weekly journal: w

 

chers selecting appropriate teaching strategies, and instruct

letting students participate or take main action in the learning

journal: week 13) 

Sintu still believed in using a variety of teachin

hance students’ learning. Another example of his idea was presented in his weekly 

y. Sintu presented that students should be enhanced in 

l aspects by the learning activities. 
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In summary, Sintu’s early conception presented the constructivis

He relied on the student-centered approach. He believed in using a va

activities to help students learning science; not giving them knowledge directly. The

t perspective. 

riety of teaching 

 

alysis of general and science education aims assured his early conception. During 

th iew on the student-centered approach.  

 

 During the course, Sintu revised each domain of professional knowledge and 

integr ctice. The revision and integration of 

professional knowledge is reported in the following section.  

 

2.2.1 Sintu’s Professional Knowledge Revision 

 

e Curriculum 

amiliar with the 

Na  (questionnaire). 

In ork helped him 

re

After analyzing the IPST standard, I revi

 design expected 

learning outcomes, but when I designed the first lesson plan, I did not use it. 

This activity reminded me to be concerned about the national requirement 

when designing the lesson (weekly journal: week 5) 

 

Moreover, Sintu presented how to use recommendations in the 

NEA 1999 and science curriculum standard to design the daily lesson plans in his 

journal. 

 

an

e course, Sintu consistently presented his v

2.2 Implementation of Professional Knowledge 

 

ated them into planning and teaching pra

A. Knowledge of Educational Context and Scienc

Framework 

 

At the beginning of the course, Sintu was f

tional Education Act and the IPST science curriculum frameworks

 the course activity, analyzing the IPST science curriculum framew

vise his knowledge that was used to design lesson plans. 

 

sed how to use the science standard to 

design the lesson. I know that we can use the standard to help
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To design the lesson, we should concern the recommendation

IPST curriculum framework. Writing daily lesson plans, w

standard to write expected leaning outcomes in the lesson plans. W

 of the NEA and 

e can adapt the 

e can also 

use the lower level standard as criteria for assessing students’ prior knowledge 

before learning the new concept (weekly journal: week 5) 

 

Sintu and his colleagues organized the seminar on the topic of 

le eficiency when 

w

I was shocked at first. Even though I 

alread t know where I 

s reminded me that I am not ready for student 

teaching yet (weekly journal: week 1) 

 

writing when preparing for seminar discussion. 

 

Befor  assessment and 

er thought about 

other parts. I just know when we study indebt for preparing seminar discussion 

 prepare himself 

more than regular and sharing of knowledge to fulfill the prior understanding of 

everybody in class. 

 

To teach others I need to prepare my knowledge more than usual; the situation 

forced me to know more that the others. If they don’t understand some points, 

we can help them. Everybody brings prior knowledge into the class, into the 

B. Lesson Plan Writing 

 

sson plan. He talked about his prior knowledge that he realized his d

riting the first lesson plan. 

 

 In the writing lesson plan activity, 

y wrote many lesson plans in many courses, I didn’

should start. These activitie

Sintu showed the development of his knowledge in lesson plan 

e the seminar, we understood that in the lesson plan, the

expected learning outcomes should be interrelated. I had nev

(interview) 

 

Sintu added that teaching others forced him to
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discussion activity; we talk and exchange some knowledge from each other. 

So, we gain more knowledge from that. (interview) 

 After the seminar organizing activity, Sintu presented his 

un try: 

 

ponent such as 

cted learning outcomes should cover students’ development in all 

aspects (knowledge, process, and attitude). The lesson should be planned 

rel ife, it will make more sense to them.” (weekly 

journal: week2) 

Sintu presented his pedagogical knowledge on the learner and 

le portant and should 

be used to design the lesson. Moreover, he pr

to

Student prior knowledge is extremely important for teaching and learning in 

scienc knowledge and use 

it to design the lesson. There are many strategies that can be used such as pre-

 worksheet: 

Sintu said that the teacher can use results from assessments to 

improve the learning activity. 

 

Assessment is the way to tell how student achieve the standard in content skill 

area. The teacher can use the results from assessments to improve the teaching 

and learning activity (questionnaire) 

 

derstanding of lesson plan writing in the weekly journal with this en

To write the lesson plan, it should be in details. Each com

expected learning outcomes, main ideas, and assessment should be related. 

The expe

ated to students’ real l

 

C. Pedagogical Knowledge 

 

arning and assessment that the student prior knowledge is very im

ovided some examples of strategies used 

 assess students’ prior knowledge.  

 

e class. The teacher needs to find out student’s prior 

tests, questions-answers, concept maps, etc. (Prior knowledge

week 9) 
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After participating in the seminar activity, Sintu presented the 

reflection on his weekly journal with the following entry: 

ore knowledge 

 rubric is a good 

her should use a 

 of Teacher Jim, 

akes 

the learning meaningful for them. This looks like an effective strategy, but one 

factor ss. It will take a 

ssroom. However, he presented his 

concerns about using this strategy with the Thai classroom context.  

ained knowledge 

about classroom

is about using reinforcement and 

punishment in classroom. From this week’s seminar, I gained new knowledge 

about nize the learning 

 

group work, which I can adapt 

to use in the next semester (weekly journal: week 11) 

 

In teaching strategy, at first, Sintu identified the inquiry process 

in the student’s prior knowledge worksheet as a process that consists of engagement, 

exploration, and the conclusion step. He wrote each step in the direct line pattern. The 

following graphic presented Sintu’s prior idea about inquiry process. 

 

 

 

From this week, the seminar discussion helps me gain m

especially, on the topic of rubric assessment. I thought using

way to assess student’s performance task, however, the teac

detailed rubric to avoid bias…..Moreover, watching the video

I just know that the teacher can let students design their own rubric, it m

 of using it in a Thai classroom is a lot of students in cla

lot of time 

 

The activities of the course deepened his knowledge and 

expanded his views on using assessment in cla

 

In classroom management, Sintu stated that he g

 setting that he can use in his student teaching. 

 

My prior knowledge on this topic 

 the classroom setting. The teacher can also orga

atmosphere in science classroom. Today, I saw organizing real classroom

desks for enhancing student’s participation in 
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 Engagement    Explo

Figure 5.1  

quiry process. He 

quiry, discussion, 

demonstration and lecture before, but did not study each strategy in detail. During the 

course, Sintu presented what he le

w that there are 

inar, this 

activity by using jigsaw techniques. I see the real 

example of how the teacher runs the learning activity, and how students 

 to use it in the 

Sintu gained the deep knowledge about cooperative learning 

strategy. He presented that participating in the real learning activity helped him to 

un ic of inquiry, he 

pr

 

This e students who 

ught seeing or participating in the real 

activity helped me understand the strategy more (weekly journal: week 7) 

 

Moreover, Sintu’s misunderstanding about the inquiry process 

changed during the course. He presented complete details of engagement, exploration, 

explanation, elaboration, and evaluation in his weekly journal. The new diagram that 

he used to describe the inquiry process is presented below. 

 

 

ration  Conclusion   

Sintu’s Prior Idea about Inquiry Process 

 

Sintu did not explain more in detail about the in

said that he used to study about cooperative learning, in

arned from the seminar discussion. 

 

I used to study cooperative learning in other courses; I kno

STAD, and Jigsaw, but I don’t know these in details. From the sem

group organized the learning 

participate in the activity. It makes me clearly understand how

real classroom (weekly journal: week 6) 

 

derstand more uses of it in the real class. Moreover, on the top

esented the same as suggested in cooperative learning. 

group presented the inquiry process by letting us b

participate in the activity first. After that, we analyzed the activity that we did 

by using the concept of inquiry. I tho
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n the aspect of 

owledge on the 

inquiry process. In the process of the course, Sintu’s pedagogical knowledge on the 

aspect of learner and learning and assessment was sharpening. The knowledge of 

classroom management was expanding, and some misunderstanding about the inquiry 

process chan

D. Subject Matter Knowledge  

 difficult area for 

Si especially in the area 

outside of his expertise. 

 

ut my content knowledge. I feel that I am weak in 

scientific concept, especially in Physics and Biology.  If I have to teach 

Chemistry concept, it is easy to do. Whenever I have to teach Physics and 

Biology, it makes me nervous (questionnaire) 

 

During the course Sintu revised his content knowledge while 

participating in the microteaching activity. 

 

     Engagement 
 

 
Evaluation   Exploration 

 

Explanation 

 

 

  
      Elaboration  

Figure 5.2  Sintu’s Idea about Inquiry Process after Participating in the 

Course 

 

In summary, Sintu had complete pedagogical knowledge o

learner and learning and assessment, but he had an incomplete kn

aspect of classroom management. Sintu presented his misunderstanding about the 

ged. 

 

 

Scientific content knowledge was the most

ntu. He stated that he was concerned about scientific concepts, 

I am really concerned abo
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I feel that microteaching helped me analyze myself, my frien

how ready I am in both content and teaching. Participating

teaching in a variety of concepts in middle school science, revised m

understanding about those concepts. W

ds, and evaluate 

 in my friends’ 

y 

hen I struggle with any concept, I can 

ask my friends who were teachers. It is like we shared knowledge in the areas 

that w

Sintu’s journal presented that the microteaching activity helped 

him revis ho were experts in those 

topics.  

 

logy 

said he loved 

ch  used computers to 

de  the following entry: 

er, which I used before, but I never 

thought about using it to produce instructional media. Some processes I 

alread riends in group. 

ulfilled my 

; it is easy to use (weekly journal: week 10). 

 

Sintu presented that he already knew and used the program, but 

never thought about using to design and instructional media. He said the activity 

enriched his understanding and skills in using the program.  In the online discussion 

board, Sintu participated almost every day. He presented his feeling about this activity 

in the interview that: 

 

e are confident in (weekly journal: week 13) 

 

e his knowledge by sharing with his friends w

E. Knowledge of Instructional Media and Techno

 

Sintu was familiar with using the computer. He 

atting with friends online. When participating in the activity that

sign an instructional media, Sintu presented his feelings with

 

I think instructional media can be used to enhance student learning in science. 

Today we used the Window Movie Mak

y knew, so I did it quickly, and I could also teach my f

There are some process that I just learned from today, it f

knowledge and skills in using this program. I think it is a good idea to use this 

program
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The online discussion board is a very good way to share 

example, we used it to discuss and exchange learning re

formative assessment PDF file. There were just some students tha

knowledge. For 

sources like the 

t loved using 

computers that participated and got advantages, but some didn’t, I thought 

the

 

sson, Sintu analyzed research done in a 

Thai context and integrated knowledge of research on best practice into the lesson 

pl

cl

Proce elaborate, and 

of many cycles that 

h) 

re d from research 

in  research into 

teaching practice. 

ese are good 

 

 

In summary, Sintu revised each domain of professional knowledge including 

knowledge of educational context and science curriculum framework, lesson plan 

writing, pedagogical knowledge, subject matter knowledge, knowledge of 

instructional media and technology, and knowledge of research on best practice. 

Moreover, he presented the correction of his understanding in inquiry process, and 

y lost a good opportunity (interview) 

F. Knowledge of Research on Best Practices  

 

For the Microteaching 2 le

anning and teaching. From his reading, Sintu analyzed using the inquiry process. He 

arified his prior understanding about inquiry process that: 

 

ss of inquiry consists of engage, explore, explain, 

evaluate. The process of inquiry is non-ending; it consists 

a teacher can connect from one topic to the other” (researc

 

Moreover, Sintu presented that participating in analysis of 

search done in Thai context and integrating the knowledge gaine

to teaching provided him examples of how to use knowledge from

 

I like this activity, it showed me examples of how every group integrate the 

knowledge from the reading of research into their teaching. Th

examples that we can use in our career of teaching (weekly journal: week 13)
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seeing examples of integrating knowledge gained from research into teaching 

practice. 

ntegration of Each Domain of Professional Knowledge  

 

g and learning 

n presented an 

ents to do an 

 plans with his 

nt-centered and 

For example, in the student-center approach, he 

provided students an opportunity in c ent, discussion and 

conclusion by themselves. In the teacher-centered approach, the students were 

provided labora ng activity with 

roup received feedback from friends, 

the researcher and the instructor. He stated that he learned from mistakes in the 

weekly journal with the following entry: 

 

From the feedback we got, our lesson plan was not completely based on the 

student-centered approach. I learned from this mistake and will use it to 

develop the next lesson plan (weekly journal: week 3) 

 

 

2.2.2 Sintu’s I

A. Lesson Plans 

 

1) Incomplete Student-Centered Approach Presented in the 

First Lesson Plan 

 

Even though Sintu’s conception of teachin

presented the student-centered approach, the science lesson pla

incomplete student-centered approach. The lesson plan aimed to enhance student 

development in all aspects, and provided opportunities for stud

experiment by themselves.  However, when Sintu designed lesson

colleagues, the group lesson plan presented a combination of stude

teacher-centered approaches. 

onducting an experim

tory direction, and the teacher started the learni

questions and examples (lesson plan 1).  

 

2) Feedback Helped Sintu Learn from Mistakes 

 

After teaching, Sintu’s g
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3) Feedback Different than Other Methods Courses 

 

s 

co

perspectives. In 

e because many 

e lesson plan, so we got the feedback in details, but 

the o activity and assessment 

strategies (interview) 

 

n Plans 

Sintu’s lesson plans showed gradual development. He 

integrated sever ning, especially 

lan and expected 

 

s presented an 

ntu designed the 

g outcomes, and 

hance students’ 

 set the expected 

learning outcomes by using a measurable behavior. He aimed for students to explain 

the meaning, the differences, and advantages of acid and base in daily life. In the 

engagement step of the lesson, he engaged students with daily life examples such as 

soda water, water, tamarind juice, acetic acid, detergent, and bathroom cleaner. He 

asked students to classify the examples by themselves, and compare with the other 

groups. In the exploration step, Sintu provided litmus paper for students to design and 

Sintu presented the differences of feedback he got from thi

urse from other methods courses. 

 

The feedback I got from this course comes from different 

other courses, it just came from the course instructor. It may b

people looked at the sam

ther courses emphasized only in the learning 

4) Development Shown in the Following Lesso

 

al domains of professional knowledge into lesson plan

on the topic on which he organized the seminar discussion (lesson p

learning outcome). 

Sintu’s individual and group lesson plan

interrelation among each component, and were detailed in writing.  Si

lesson by using the same topic, acid-base, during the course.  

 

Sintu planned to teach 7th grade students in one period (50 

minutes). He integrated his knowledge of inquiry, expected learnin

lesson planning into designing the lesson. Sintu aimed to en

knowledge, process, and skills in the expected learning outcomes. He
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do experiments, and record the data. In the explanation step, Sintu l

students present, explain, discuss, and conclude the concept from the

class. In the elaboration step, Sintu provided documents about using universal 

indicator and other methods

et each group of 

ir experiment in 

 to test acid and base solution. At the end, the evaluation 

step, Sintu used the exercise of acid-base testing for assessing student learning 

together with cla

th implementing 

an presented the 

. The rubric he 

t detailed. He divided the criteria into four 

levels; the characteristic in each level was roughly identified. In his second lesson 

 assessment part 

microteaching 2, 

plan provided the knowledge sheet, work sheets, self assessment and group work 

sh ssessment in the 

e more detailed. 

ation and details 

 

In summary, along the course Sintu designed the group and individual lesson 

plan by using the same topic.  Sintu revised and integrated the knowledge from 

feedback and, seminar discussion into practice. He showed the gradual development 

in the writing of details, interrelating of each component, and integrating each domain 

of professional knowledge.  

 

 

 

ssroom observation. 

 

In the second lesson plan, Sintu brought the feedback he got 

from the first lesson plan to design the second plan together wi

knowledge of rubric assessment into the lesson. The second lesson pl

gradual change based on feedback Sintu got from his first lesson

designed in the second lesson plan was no

plan, the main suggestion he got from the instructor was in the rubric

to be more specific and provide more detailed criteria. 

 

The last lesson plan, which Sintu used in the 

presented more details and interrelation of each component. Moreover, this lesson 

eets. Also, in this lesson plan, Sintu provided a mind mapping a

rubric form and corrected the last rubric in the second lesson plan to b

He still divided the criteria into four levels, but added more inform

regarding the expected characteristic in each level.  
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B. Teaching Practice 

 

e. This was because their group consisted of three members. One taught in the 

m roteaching 1, and the other taught in the microteaching 2. Sintu presented his 

fe

plementing all 

ation, but, in this course we 

don’t have enough time for everybody to teach. I am the one who did not 

teach, eing a teaching 

3) 

However, Sintu provided opportunities in analyzing other 

fr wledge such as 

kn ment to analyze 

hi

y implementing 

 research pretty 

knowledge. The 

inly participate in and enhance student 

science process skills, such as predicting what part of plant will grow first, 

presentation and 

 teacher made a 

content representation, but the weak point of this group was classroom 

management. She did not have a class rule to control students, so the students 

made too much noise (weekly journal: week 14) 

 

In Group 6, she taught the precipitation topic. She read the research on the 

topic of selecting an instructional media in the science classroom. I thought 

In the course, Sintu did not have a chance to present his teaching 

practic

ic

eling that 

 

I think the microteaching is a good activity for us to practice im

knowledge we learned into the real teaching situ

 but I did help my friends in the planning process and b

assistant in the microteaching activity (weekly journal: week 1

 

iends’ teaching practice. He used the domain of professional kno

owledge of teaching strategies and knowledge of classroom manage

s friends’ teaching. 

 

Group 4 taught on the topic of the growth of plants b

knowledge from a research on the topic of the learner-centered approach. I 

think this group implemented knowledge gained from the

good; they started the lesson by acquiring students’ prior 

learning activities let students ma

observe, and record the results. After that the students made a 

conclusion….The good point that I observed was how the
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she used an appropriate teaching strategy which was an

students to observe the precipitation process. Her good poin

the rules with students before starting the experiment which she controlled her 

 experiment for 

t was discussing 

class very well. Whenever student wanted to talk, they raised their hands up 

(week

esson plan was 

e lesson plan 

fo at, the details of each lesson plan, and the interrelation of each part of the lesson. 

H in the interview 

th

y friends’ lesson plans, I found that I 

had m thinking when I 

 the lesson plan 

ew) 

 

ided Sintu an opportunity for 

analyzing hi ped him in his 

al Media 

 

Sintu was in the same group as Prangwalai in producing 

instructional media. Sintu revised his knowledge and skills in using the Windows 

Movie Maker in producing an instructional movie. Sintu produced an instructional 

CD as a supplemental resource on the topic of “trees”. 

 

 

 

 

ly journal: week 14) 

 

Moreover, Sintu’s analysis of his friends’ l

presented in the microteaching and lesson plans analysis. He analyzed th

rm

e presented his feelings and the changes in his planning process 

at: 

 

When I checked and gave feedback to m

ore analytical ability. It was continuing to affect my 

planned my own lesson. I was more careful when I wrote

(intervi

The microteaching activity prov

s friends’ teaching practice and lesson plans. This hel

process of planning.  

 

C. Producing Instruction

 



 
177

1) The Sharing and Integrating of Knowledge in the 

Production Process 

he Window Movie Maker program 

and he hadused this program before. Sintu presented the sharing of knowledge and 

sk

 teach students at 

ng and funny, so 

e used the video 

f editing. In this 

t, I tried so hard to make it perfect. I am the one who was familiar with 

this program, so I can help m n 

ructional media 

structional CD presented 

an integration of Sintu’s ng knowledge of science in 

specific content areas (content knowledge: CK), pedagogical knowledge (pedagogical 

knowledge: PK) a of knowing what 

: PCK).  

ed his pride of 

te  can enhance students’ 

learning science. 

 

When it was finished, I was so proud that I can distribute my computer and 

technology knowledge and skills to help my friends produce an instructional 

movie. The end product was lively, and I think it will help student learn 

science with happiness (reflection on instructional media production) 

 

Sintu was an expert in t

ills with his colleagues in the process of editing the movie. 

 

In the planning process, we selected topics, the strategies to

the middle school level together. We wanted it to be interesti

we selected the TV program style. In the process of filming, w

camera, filmed it many times and selected the best in process o

projec

y friends, and give them some suggestions whe

they want to put some special effect (reflection on inst

production). 

 

Moreover, his reflection and the in

professional knowledge includi

 or methods of teaching and learning into the ide

teaching approaches fit the content (pedagogical content knowledge

 

2) Pride Presented After Finishing the Movie 

 

Sintu analyzed the group product and present

chnological knowledge. He thought the instructional movie
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In summary, in the process of producing instructional movies

an integration of professional knowledge, distributing his

, Sintu presented 

 knowledge and skills for his 

friends. Moreover, he presented his pride in his knowledge distribution. 

 

The Case of Sasithorn 

 

1.

 

in Bangkok, the 

She is a good grade student with a 3.19 G.P.A (out of 4.0). Her 

ma istry. Sasithorn wanted to 

continue her master degree outside the area of teaching and wants to have more 

confi

  

 Sasithorn presented her feelings and 

readiness in a questionnaire that she was not ready for her student teaching practicum 

ye knowledge. She 

g. 

 

In the course, Sasithorn worked in a group with a Chemistry student teacher. 

They planned, taught, and organized a seminar in topics of classroom management 

together. The development of professional knowledge of Sasithorn was divided into 

two parts: underlying professional knowledge or conceptions about teaching and 

learning science and the part of implementation of professional knowledge.  

 

 

 Sasithorn’s Stories 

1.1 Background and Expectations 

 

Sasithorn is a 22 year-old female student. She was born 

capital of Thailand. 

jor is Teaching Science and her minor is in Chem

dence while teaching.  

 

1.2 Readiness in Implementing the Professional Knowledge

 

At the beginning of the course,

t. She felt that she was not confident in all areas of professional 

would like to prepare herself in all areas, especially lesson plan writin

 

2. Sasithorn’s Development of Professional Knowledge 
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2.1 Underlying Professional Knowledge 

2.1.1 Early Conceptions Presented as Students’ Construction of 

Knowled

er views in the 

lieved in student 

n groups helped 

nceptions about 

 through hands-on and minds-on activities. She said when 

udents do and think about what and why they did something, it was meaningful for 

them  

sh

ents’ construct their own 

knowledge. They should learn through hands-on activities such as doing 

t and why they did the activities. This will make learning 

meaningful and relevant to their life (open-ended questionnaire). 

differences and 

student’s prior knowledge. She presented he

w wing entry: 

 

The students’ prior knowledge is important because the individual student is 

different in basic knowledge and learning style. So, the teacher should 

investigate the student’s prior knowledge and use this to design the 

instructional activities that related to their prior knowledge. (prior knowledge 

worksheet) 

 

 

ge 

 

At the beginning of the course, Sasithorn stated h

open-ended questionnaire and first week journal by saying that she be

construction of knowledge. She said students learn well with hands-on activities 

including experiment and investigation. She believed that working i

students construct individual knowledge. Sasithorn presented her co

students’ learning science

st

 to learn science. The example of her answer in the open-ended questionnaire is

own in the following paragraph. 

 

Learning science was meaningful when stud

experiment or investigation. Students should not only do activities, but think 

about wha

 

Sasithorn’s views presented her belief in individual 

r idea in the prior knowledge worksheet 

ith the follo
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From her words, it can be implied that Sasithorn’s 

was based on constructivism. She believed in student’s construction o

that a teacher needs to acquire student

early conception 

f knowledge and 

 prior knowledge to design instructional 

activi

 

Conceptions 

he nature of science in the science curriculum framework (week 5) and 

the National Education Act (NEA) 1999 (week 4). From these activities, Sasithorn 

presented used it to reflect 

assroom case by 

us ective of general 

ed

or differences. The 

learners should practice their thinking processes as well as their hands-on 

practices. Moreover, they should be enhanced in the aspects of morality and 

 4) 

ct on classroom 

ca

 

I thought the teacher organized his classroom based on the recommendations 

of the NEA1999. His lesson plan provided students opportunities to control 

their own learning; not the teacher controlling them. This makes learning 

meaningful for them and enhances student’s enthusiasm to learn science…..If 

I were him, I would do the same thing. I thought teaching science should aim 

ties related to individual differences. 

2.1.2 Analyzing the Educational Aims Expanded Early 

 

During the course, Sasithorn analyzed visions for the learning of 

science and t

her analysis of general and specific educational aims, and 

on classroom case. 

 

In week 4, Sasithorn expressed her thinking on the cl

ing recommendations from the NEA1999. She talked about the obj

ucation in Thailand that: 

 

The NEA1999 recommended that learning content and activities should be 

ganized to be related to learners’ interests and individual 

positive attitudes towards their subjects (case reflection: week

 

Sasithorn used the general recommendations to refle

se that 
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to enhance students’ understanding, but in the same time we should balance 

between the understanding and curriculum coverage (case reflection: week 4) 

 In week 5, Sasithorn presented her understanding of the vision 

fo

cts (knowledge, 

reover, the teacher should be concerned with individual differences by 

using a variety of teaching and assessing strategies. The students should 

practic (weekly journal: 

f the general and 

sc ior conceptions. 

Sh try: 

 framework 

help me understand more about the aim of teaching science, science 

ing the analysis with friends showed 

me the similar and conflicts in individual interpretation. This helps me confirm 

and expand my understanding of teaching and learning science in classroom 

 

During the course, Sasithorn’s conceptions were consistent with the 

constructivist perspectives. For example, she emphasized that students should be 

enhanced through both hands-on and minds-on processes with the following entry. 

 

After we discussed the strategy (inquiry), I thought this strategy can help the 

students learned science as recommended in the national requirement. Both 

 

r learning of science that: 

 

Teaching science is aimed to enhance students in all aspe

process and attitude), life long learning, and relevance to their lives. 

Mo

e their hands-on processes and thinking processes 

week 5) 

 

Sasithorn presented her feelings that analysis o

ientific aim in the documents helped her confirm and deepen her pr

e presented her feelings in the weekly journal with the following en

 

Analyzing aim of education in the NEA and science curriculum

curriculum framework. Moreover, discuss

(weekly journal: week 5) 

2.1.3 Constructivism Presented along the Course 
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hands on processes and thinking processes were enhanced (weekly journal: 

week 7) 

e teacher’s roles 

om that learners should control their own learning and the teacher should 

facilitate the students to do so. An example journal entry presented her reflection on 

th

Whichever teaching strategies the teacher uses, students should be the one 

wh a facilitator that 

 

portance of 

students’ prior understanding that the teacher should use to design an instructional 

tivity. 

ed to design the 

ing and learning 

on of knowledge, hands-on and minds-on 

tivities, group work, individual differences and the importance of student’s prior 

ed and expanded by comparing 

with 

w continued and 

ekly journals during the course. 

 

2.2 Implementation of Professional Knowledge 

 

Sasithorn’s revision of professional knowledge is reported in the following 

sections in each domain and followed with how each domain is implemented into 

planning and teaching practice. 

 

Sasithorn presented her views on the learner’s and th

in the classro

e weekly journal. 

 

o takes control of their own learning. The teacher acts as 

helps them to achieve the goal (weekly journal: week 8) 

Moreover, Sasithorn presented her views on the im

ac

 

The student prior understanding should be acquired and us

instructional activities (weekly journal: week 9) 

 

 In summary, Sasithorn holds the constructivist view on teach

science. She believed in student constructi

ac

knowledge. During the course, her views were confirm

the standard and discussing with friends who had both similar and different 

views on the teaching and learning of science. Her constructivist vie

was presented in the we
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2.2.1 Sasithorn’s Professional Knowledge Revision 

 

A. Knowledge of Educational Context and Science Curriculum 

Framework 

eelings in the 

ional Education 

. 

eek 4 and week 

om the weekly journal, Sasithorn said she revised her prior understanding by 

discussing the general and specific educational aims with her friends. The similarities 

and differenc eepen her prior 

Sasithorn stated that she revised her prior understanding in the 

co e presented her 

fe ing professional 

knowledge part. Her answer was shown again in the following paragraph. 

in the NEA and science curriculum 

framework helped me understand more about the aim of teaching science and 

sis with friends 

tations. This 

e confirm and expand my understanding of teaching and learning 

science in the classroom (weekly journal: week 5) 

 

In summary, Sasithorn’s knowledge of educational context and science 

curriculum framework was revised and extended through the course activities. 

Analysis of the documents sharpened her understanding of the context and the 

national requirement. 

 

 

 

At the beginning, Sasithorn presented her f

questionnaire that she was moderately familiar with the Nat

requirements identified in the NEA1999 and the national science curriculum

Sasithorn participated in analyzing these documents in this course (w

5).  Fr

es of views from her friends helped her confirm and d

conception. 

 

urse activities by comparing documents and her friends’ views. Sh

eling in the weekly journal that was shown in the underly

 

Analyzing the aims of education 

science curriculum framework. Moreover, discussing the analy

showed me the similarities and conflicts in individual interpre

helps m
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B. Knowledge of General Pedagogical Knowledge (PK) 

 

 that she was not confident in all aspects 

of general pedagogical knowledge which included teaching strategies, classroom 

management

gies, when Sasithorn participated 

the topic of inquiry (week 7), she presented the deficiency 

ollowing example: 

 

ss consists of  

2. Student’s Doubt 

3. D

From her understanding, it can be concluded that Sasithorn used 

her own wo nted the step of 

udent’s Doubt), 

the results and 

so presented her 

rior knowledge that directly affected learner learning. 

There were a variety of assessments used for investigating students’ prior knowledge 

(week 9). She provided some examples of the assessment strategies including 

questions and answers, and pre-tests. Sasithorn also presented that she learned many 

teaching strategies.  Sasithorn also studied some classroom management strategies. 

She said before she organized the seminar discussion, she thought it would not take a 

long time to prepare herself (interview). 

Even though Sasithorn had already learned all aspects of general 

pedagogy in her methods courses, she stated

, student’s prior knowledge, and assessment. 

 

 In the aspect of teaching strate

in a seminar discussion on 

of her understanding of inquiry with the f

 “Inquiry proce

1. Introduction and student prior knowledge 

oing experiment 

4. Analyzing the results 

5. Conclusion” (prior knowledge worksheet: week 7) 

 

rds to describe the inquiry process. Her answer prese

engagement (Introduction and student prior knowledge and St

exploration (Doing experiment), and explanation (Analyzing 

Conclusion). She failed the step of elaboration and evaluation.  

 

In the prior knowledge worksheet, Sasithorn al

understanding about student p
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During the course, Sasithorn both participated in

seminar discussion activity (classroom management). Her gene

knowledge was extended based on her prior knowledge. She revised and expanded 

 and organized 

ral pedagogical 

her prior understanding, especially related to topics for which she led seminar 

di

agement. This is 

fortable at the 

well at first. Our 

d out that it was 

d not know and 

 the leaders, we 

After finishing the activities, it reminded me that I need to study more. I went 

back tion about some 

repare to answer 

t she knew and 

 discussion, she 

y to revise more 

knowledge and find out some answers for her friends after the activity. 

er knowledge of 

co at seeing the real 

ex n in classroom. 

 

This week I revised my understanding of cooperative learning including 

strategies of Student Teams-Achievement Division (STAD), Teams- Games-

Tournaments (TGT), and Jigsaws. For me, I understand the Jigsaw strategy 

well, because I see the example of the real learning activity organized by the 

leader group. However, with the STAD and TGT, I understand them more in 

scussion (classroom management).   

 

I think the topic that I understand the most is classroom man

because I revised more after the seminar. Actually I felt com

beginning, this topic we already studied. So, I did not prepare 

group just started one week before the seminar, and we foun

not easy as we thought. There were many things that we di

many things that we just understood at the basic level. Being

had to know deeper than the others. So, we were a little bit serious about this. 

to revise the prior course and found out more informa

questions that my friends asked, but we could not answer to p

them in the following week (interview) 

 

Her reflection stated that she learned from wha

what she did not know. She felt that being a leader of a seminar

needed to know more than the others. She took the responsibilit

 

In the aspect of teaching strategies, she revised h

operative learning and other teaching strategies. Sasithorn stated th

ample of learning activities helped her understand its implementatio
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details, but want to see more example in the real classroom (weekly journal: 

ek 6) 

ion on the topic 

iry process. She 

got essential data and saw the real example in the class on the inquiry 

process. S  process in the weekly journal with the 

diagram below 

 

 

 

 

 

 

Figure 5.3  Sasithorn’s Prior Idea about Inquiry Process 

 of engagement, 

ex

s, and models to 

periment, set the 

question and hypothesis, and investigate or experiment in groups. In the 

explanation, the students interpret the results and transform it to be another 

form such as graphs, diagrams, pictures, or words to explain to the other. In 

elaboration, they use the finding to correct or confirm the prior understanding 

and related to the further relating topic. At the end, in evaluation, a variety of 

assessments should be used in every step of inquiry (weekly journal: week 7) 

 

ils, but want to see more example in the real classroom (weekly journal: 
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iry process. She 
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explanation, the students interpret the results and transform it to be another 

form such as graphs, diagrams, pictures, or words to explain to the other. In 

elaboration, they use the finding to correct or confirm the prior understanding 

and related to the further relating topic. At the end, in evaluation, a variety of 

assessments should be used in every step of inquiry (weekly journal: week 7) 

 

wewe

   

 Moreover, participating in the seminar discuss

of inquiry fulfilled and expanded her prior understanding of the inqu

said she 

   

 Moreover, participating in the seminar discuss

of inquiry fulfilled and expanded her prior understanding of the inqu

said she 

asithorn presented the inquiryasithorn presented the inquiry

     Engagement 
 
 

Evaluation   Exploration 
 

 

 

  

  

 

She said the inquiry process consisted

ploration, explanation, elaboration and evaluation. 

 

In engagement, the teacher can use questions, role play, new

engage students to learn science and to acquire the students’ prior knowledge. 

In the exploration, the students plan their investigation or ex

 

She said the inquiry process consisted

ploration, explanation, elaboration and evaluation. 

 

In engagement, the teacher can use questions, role play, new

engage students to learn science and to acquire the students’ prior knowledge. 

In the exploration, the students plan their investigation or ex

 

      Elaboration  Explanation 
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The deficiency of Sasithorn’s understanding 

process was remediate through the seminar 

of the inquiry 

discussion activity. Her current 

knowledge was presented in the diagram

nt prior knowledge and assessment 

strategies, Sasithorn confirmed the importance of student prior knowledge, and 

pr

 knowledge is very 

estigate students’ 

estion-answers, tests, worksheets, observation, 

interviews, and discussions. Moreover, to assess student’s achievement, the 

ative 

 knowledge was 

cess of participating and organizing seminar discussion 

activities. She revised and expanded her knowledge of teaching strategies, classroom 

m ent, student’s prior knowledge, and assessment through seeing the 

implementati and preparing to 

e course, Sasithorn stated that she would like to prepare 

herself in specific science content area, especially in the area outside of her expertise 

such as Biology and Physics concepts (questionnaire).  

 

The activities that helped Sasithorn revise her content knowledge 

were planning the lesson, teaching, and analysis of her friends’ teaching. She 

presented her feelings in an interview: 

 

 and in the explanation. 

 

In the aspect of stude

esented more assessment strategies in the weekly journal. 

 

From this week’s seminar, it confirmed that students’ prior

important. There were many strategies that can be used to inv

prior knowledge such as qu

teacher can use these strategies and other strategies in the process of form

assessment (weekly journal: week 9) 

 

In summary, Sasithorn’s pedagogical content

enhanced through the pro

anagem

on of them into the real learning activities, discussion, 

be a leader of a seminar discussion. 

 

C. Subject Matter Knowledge  

 

Before th
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I thought writing the lesson plan helped me revise my con

When I write the lesson plan in the course, first, I have to re

knowledge. I cannot write it if I don’t understand the concept. Moreover, 

participate in the microteaching activity, I have a chance to g

provi

tent knowledge. 

vise my content 

ot feedback and 

de feedback to my friends. So, in aspect of teaching correctly science 

content, we know from feedback whether we misunderstand some concept 

(inter

Sasithorn presented that she revised her 

conception of the nature of science in all aspects including her scientific world view, 

sc ection from her 

we

x and hard to understand. Many courses 

emphasized this topic and so does this course. My understanding was revised. 

I und  views, scientific 

derstanding about 

In summary, Sasithorn’s revision of content knowledge happened 

when she ad a chance to revise her 

knowledge through activities including lesson plan writing, teaching, and analyzing 

ised from 

 

D. Knowledge of Instructional Media and Technology 

 

Before the course, Sasithorn stated that she felt moderately ready 

to produce, select, and use instructional media and technology in her class 

(questionnaire). She was not confident in using local learning resources to support her 

science teaching. 

 

view) 

 

In the nature of science, 

ientific enquiry, and scientific enterprise. An example of her refl

ekly journal was presented in the following paragraph.  

 

The nature of science is comple

erstand more in each aspect including scientific world

enquiry, and scientific enterprise. I think I became more un

the nature of science (weekly journal: week 5) 

 

participated in the microteaching activities. She h

her friends’ teaching. Her knowledge of the nature of science was also rev

the seminar discussion activities. 
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In the seminar discussion, Sasithorn stated that

knowledge

 she revised her 

 of instructional media and technology. She presented her feelings in the 

following entry: 

ce concepts; the 

est instructional 

the effectiveness of each instructional media and its 

limitations. Moreover, in the Window Movie Maker, this is the program that I 

have ence classroom 

ngs when she 

pa

e hard to do the movie production, but after my friend 

taught m

an be applied in 

in learning that 

weekly journal: week 10) 

 

media and te arning resources 

icing producing 

 

E. Knowledge of Research on Best Practices  

 

Sasithorn analyzed research done in a Thai context and integrated 

knowledge of research on best practice into her planning and teaching in the 

Microteaching 2 activity. Sasithorn’s group selected the topic of organizing classroom 

 

The instructional media helps students easily understand scien

real samples like leafs, animals, and substances are the b

media. However, if the teacher cannot bring the real examples, he/she can 

think of illustrations, photographs, models, slide shows, and videos. This 

week, I revised 

never noticed on my computer can be used in the sci

(weekly journal: week 10) 

 

In addition, Sasithorn presented her feeli

rticipated in the movie production activity that: 

 

First, I felt it would b

e and we practiced at the same time, I felt that it’s easy. I think it is 

easier than Flash program. This program is easy to use and c

the real classroom. The video can make students interested 

topic (

In summary, Sasithorn revised her knowledge of instructional 

chnology through seeing the examples of using local le

in the classroom, participating in seminar discussions, and pract

instructional movie. 
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environment to support science teaching. From reading and implementation of the 

findings, Sasithorn said that:  

te classroom to build up the 

science classroom atmosphere. I decorated the bulletin board, and put up the 

stude ) 

kn  classroom.  She 

fe r own classroom 

co

rch was a good 

 

but I had never implemented it into lesson plans and teaching. This activity 

show d to adapt some 

 time and available 

In summary, Sasithorn revised her knowledge of research on best 

practice when participating in research analysis and implementation. Moreover, she 

learned ho

2.2.2 Sasithorn’s Integration of Each Domain of Professional 

Knowledge  

 

An integration and implementation of each domain of professional 

knowledge was presented in Sasithorn’s lesson plans, her teaching practice, and her 

instructional media.  

 

 

 

 

 

In the classroom setting, the teacher can decora

nts’ work to decorate classroom (weekly journal: week 15

 

Moreover, Sasithorn felt she learned the application of 

owledge from her reading about planning and teaching in the real

lt that the teachers need to use the knowledge with concern of thei

ntext. 

I think reading, analyzing, and using knowledge from resea

activity. In the prior course, I used to analyze the research in science teaching,

ed me that using knowledge from research; we nee

aspects to be appropriate for our classroom setting, content,

resources (weekly journal: week 14) 

 

w to apply knowledge into planning and teaching practice. 
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A. Lesson Plans 

 

1) First Week Lesson Plan Showed Incomplete Knowledge 

and Ability  

ted her view of 

rior knowledge. 

 organized in the 

lesson plans, their group 

presented the constructivist view such as student design and did observation, 

answered the qu ever, the lesson 

The expected learning outcomes were aimed to enhance 

st cess skills. However, there were some non-measurable 

e aviors presented in the first lesson plan. The following paragraph presents the 

Expected Learning Outcomes 

 

f soil formation, and composition of soil 

3. work together in groups (lesson plan 1) 

 

ritten expected 

learning outcomes. The redundancy was presented in the first and second expected 

learning outcomes. Moreover, the non-measurable behavior was presented in the 

expected learning outcomes. 

 

Each component of the lesson plan was identified which 

included: expected learning outcomes, main ideas, learning activities, instructional 

 

Even though Sasithorn’s conception presen

constructivism, her lesson plan failed to inquire about student p

Sasithorn planned the lesson together with her friends. Their group selected the origin 

and composition of soil topics to teach 8th grade students (which was

university campus and they had their friends as students). In 

estion, and concluded the lesson by themselves. How

plan did not identify an activity that student’s prior knowledge was acquired.  

 

udents’ knowledge, and pro

b h

expected learning outcomes of Sasithorn’s first lesson plan. 

 

1. observe and tell the composition of the soil 

2. understand the process o

Sasithorn’s first lesson plan had poorly w
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media, and assessment, but these were not interrelated. For example,

learning outcomes, they planned for students to understand the 

formation, but there were no learning activities that enhanced students in this aspect. 

In the part of assessment, there was no assessment strategy used to i

working together in

 in the expected 

process of soil 

dentify students 

 groups. Moreover, the first lesson plan was written roughly. 

There were no  worksheets, knowledge sheets, expected questions or answers 

identified in 

 

 Lesson Plan  

After Sasithorn got feedback from her classmates, her 

instructor, and t ual development 

In the second lesson plan, Sasithorn integrated knowledge of 

inquiry and also adapted her first lesson plan on the topic of the origin and 

position of soil based on the feedback she got. The following paragraph shows 

Expected Learning Outcomes 

 

ce process skills when doing activity (lesson plan 2) 

 

Sasithorn developed expected learning outcomes from the 

first lesson plan; she used measurable behavior in the expected learning outcomes, but 

the last expected outcomes still showed no specific science process skills. The 

instructor suggested identifying the specific science process skills that she aimed to 

enhance students in this lesson. 

 

the lesson plan. 

2) A Gradual Change Presented in the Second

 

he researcher, the following lesson presented a grad

of her knowledge and skills in lesson plan writing. 

  

com

expected learning outcomes identified in her individual plan. 

 

1. observe and describe the composition of the soil 

2. explain the process of soil formation 

3. present scien
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Soon, other gradual changes were shown. H

became more detailed and components became more interrelated

content knowledge to identify important concepts which related to the expec

er lesson plans 

. She used her 

ted 

learning outcomes of the lessons. The learning activities and assessment strategies 

were related to t

d her domain of 

ing questions: In 

 or different that 

e? And how can 

ts were provided 

ment, do it, and 

 the results and 

n elaboration, students were provided with a variety of 

information resources on the topics of the composition of soil and the process of soil 

ent 

assess students’ 

 

e second individual lesson plan, Sasithorn showed 

he 

stances. Sasithorn wrote 

th

Expected Learning Outcomes 

 

1. explain the process of the changing of the status of ice  

2. compare the properties of substances in solid, liquid, and gas form 

3. observe the changing of the status from ice to water and water to gas 

(lesson plan 3) 

he expected learning outcomes. 

 

In the learning activities, Sasithorn integrate

inquiry into the lesson plan. In the engagement, the students’ prior knowledge was 

investigated by presenting the example of soil and asking the follow

your home, how does soil look like? Is the soil in your home similar

this soil?  In your opinion, how many types of soil are at your hous

you know that? After that, in the process of exploration, the studen

the beakers of soil, tray, water, a stirring tube, a magnifying glass, and recycled paper 

to do the experiment. The students were asked to design the experi

record the results. In the process of explanation, each group presented

made discussions. I

formation. In an evaluation, the teacher assesses students during the experim

searching for information. The concept map was used to 

understanding soil formation. 

In th

gradual change and improved her knowledge and ability in lesson plan writing. T

lesson plan was on the topic of the changing of status of sub

e expected learning outcomes as presented below: 
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Sasithorn showed gradual change in identifyi

learning outcomes and continued presenting the detail and inter

component of her lesson plan. Moreover, Sasithorn integrated the rubric assessm

ng the expected 

relation of each 

ent in 

this lesson. Her rubric assessment was constructed and identified in details of the 

characteristics o

In the last lesson plan, Sasithorn planned to teach 8th grade 

students on the topic of digestion. She set the expected learning outcomes as 

r ented below: 

 human digestion  

2. desig experiment  

n the digestive 

 to enhance 

cess skills, and 

s. Each component of the lesson plan was written in detail and was 

interrelated. Th tive system was 

wledge and the 

result on their white board and discussed the results to make a 

conclusion. 

In summary, the lesson planning activities helped Sasithorn 

revise and integrate knowledge into practice. Sasithorn learned from receiving 

feedback from a variety of sources, and the gradual changes were presented in the 

details of writing, interrelation of each component, and integrating each domain of 

professional knowledge.  

 

 

f students in each score level.  

 

p es

 

Expected Learning Outcomes 

 

1. explain the process of

n an experiment and table to record the results for the 

3. suggest the good habit for consuming food to maintai

system (lesson plan 4) 

 

Sasithorn’s expected learning outcome was

students’ learning in all aspects including knowledge, science pro

attitude

e students’ prior knowledge about the human diges

investigated. The experiment was connected to the students’ prior kno

students were divided into groups to design and do the experiment. After that, each 

group wrote the 
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B. Teaching Practice 

 

ws 

ht the lesson by 

as pale and she 

orn’s conception 

, she conducted the learning 

ac ragraph emerged 

fr

OK, now we will do the experiment. I will distribute to each group an example 

of the soil and you should observe what ple (classroom 

observat

repared Lesson 

Sasithorn wrote the lesson plan roughly and it affected her 

te e lesson, so she 

co  to the learning 

ac  experiment step 

by

I am not confident to teach; I don’t know what should be the next question that 

I should use to connect the introduction activity with the experiment. As you 

know, my lesson plan did not identify in-detail questions and answers. So, I 

just know that I have to ask questions, but I don’t know what question I should 

ask. When I don’t know what I will do next, I just tell the students what to do 

step by step (interview)  

 

 

1) Teaching Incompatible with the Lesson Plan and Vie

 

During the microteaching 1, Sasithorn taug

herself. She presented that she was not confident to teach. Her face w

showed concern at the beginning of the lesson. Even though Sasith

and lesson plan presented her view of constructivism

tivity by telling students to do the experiment. The following pa

om the classroom observation of Sasithorn’s teaching.  

 

you find in the soil sam

ion) 

 

2) Teaching Practice Affected from a Poorly P

Plan  

aching practice. There were no specific questions identified in th

uld not think about a question that connected the introduction

tivity. She designed the lesson plan to tell students how to do the

 step. 
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3) Sasithorn’s Students Conducted Experiment by 

Themselves 

es, she became 

ppeared. At that 

heir own experiments in each group. 

Sasithorn, as a teacher, walked around the room to see and help students when they 

needed it. In

 a while, I felt more comfortable in front of the classroom. I realized that 

did not let students do the experiment by themselves. I told them how to do 

it. So, I s y asked for help 

When Sasithorn was nervous with the teaching situation and 

was concerned with her poor lesson plan, she told students things step by step. 

However, when she realized that 

fa

provided an opportunity for 

students to conclude the lesson. Sasithorn asked the students the following questions: 

 

.  

ent of the soil that you observed? 

- So, from your observation can you predict how the soil formed? 

(Classroom observation) 

 

While the students answered, she recorded the students’ 

answers on the white board. At the end she asked students to conclude the concept 

that they have learned by using their answers on the board. 

 

 

When Sasithorn taught for about 10 minut

more relaxed. She started smiling sometimes. Her serious face disa

time, she began to let students conduct t

 the interview, she presented her feelings that: 

 

After

I 

tarted walking around and just helped them when the

(interview) 

  

 she became more comfortable with being a teacher, 

she should let students do the experiment by themselves and she just acted as a 

cilitator.  

 

In the conclusion part, Sasithorn 

Now, we will conclude what we have learned from the activity

- From the activity, what is the compon
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In summary, Sasithorn’s teaching pra

compatible with her views when she was nervous, because her lesson p

well prepared. However, when she became more relaxed, Sasith

practice became more related to her constructivist view. Duri

Sasithorn’s progress in terms of teaching could not be observed 

limitations.

ctice was not 

lan was not 

orn’s teaching 

ng the course, 

because of time 

 In the second microteaching activity, Sasithorn and her colleagues 

switched roles. Nevertheless, her teaching practice was observed again during her 

student teaching. 

 

Sasithorn implemented knowledge of instructional media, content 

knowledge and educational context to fulfill  

ing instructional media). Sasithorn worked with two other friends to produce a 

good word game.  

 

 the Process of 

 

nsisted of a big 

bo tion of content 

kn  to produce the 

artifact. Sasithorn’s re

tructional media. 

the knowledge when finishing the lesson. So, we selected the topic of plants 

because there are a lot of English words that students have to know and 

remember such as xylem and phloem. We reviewed keywords in this topic for 

the middle school level. We came up with this idea because of the crossword 

game. We constructed the board and adhesive English letters, and example of 

clues in Thai. This instructional media can be used for other science topics.  

C. Producing Instructional Media 

 

 one of the requirements of the course

(produc

1) The Integration of Knowledge Presented in

Production 

Sasithorn produced the word game that co

ard and adhesive English letters. She presented an integra

owledge, curriculum, teaching strategy, and instructional media

flection was shown in the following paragraph. 

 

In the process of production, we discussed the aims of this ins

We would like to produce instructional media as a game for students to review 
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The teacher just creates the new clues set related to the new topic (reflection 

on instructional media production) 

 

s to integrate 

to produce an instructional movie. However, she talked about time 

lim

re

 that we learned 

up did not have 

e movie. So, we changed our minds to 

word game was 

hed each lesson 

teaching. Bu ed to produce instructional media 

in the form of a reviewing knowledge game. In the process of production, Sasithorn 

in ent knowledge, 

rtifact.  

Thematic Findings Derived among the Cases 

 

 During the course, the findings from each case were compared and contrasted. 

The thematic findings emerging from the cross-case analysis are presented below.  

Each case presented individual differences of pre-service science teachers. They 

brought in their prior underlying professional knowledge, and the readiness in each 

domain to the course.  

 

2) Time Limitations Cause Changes 

 

Sasithorn also presented the first plan

technology 

itation that changed the early plan of the group. She presented her plan in the 

flection below:  

 

First, we planned to use the Window Movie Maker program

from the course to produce an instructional media, but our gro

enough time to meet and plan to film th

produce an easy and adaptable instructional media. A fun 

produced for students’ reviewing knowledge after they finis

(reflection on instructional media production) 

 

 In summary, at first, S sithorn planned to use technology to support her a

t, because of time limitations, she chang

tegrated domain of professional knowledge including cont

curriculum, teaching strategy, and instructional media to produce the a
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 There were a total of ten themes that emerged. In the par

professional knowledge, there were three major sections: “Gene

expressed by pre-service science teachers”, “Clarifying their conceptions by 

comparing with the national standard and others”, and “Perceiving rol

service science teachers”. In the part on implementation of professi

there were seven major sections: “Empowering the pre-service sc

“Sharing of professional knowledge in the professional group”, “Pr

situations for implementing knowledge into practice”, “Utilizing technology in 

t on underlying 

ral conceptions 

e models of pre-

onal knowledge, 

ience teachers”, 

oviding relevant 

teacher education needs supporting factors”, “Feedback provided by a variety of 

ges of microteaching activity 

emerged from the cases”, and “The confidence issue”. 

 

  In all of the four cases, all pre-service science teachers who were educated 

an  early agreement 

when they were 

 At the beginning of the course, Prangwalai and Korapin expressed that they 

be  of knowledge, 

edures. Korapin 

ng was the teacher’s questions and that 

students tried to find the answers for the teacher. 

 

 of knowledge. 

When her views were analyzed in detail, she showed aspects of constructivism such 

as believing in individual differences, hands-on and mind-on activities, group work, 

and students’ prior knowledge.  

 

 There was one case that did not present the “student construction of 

knowledge” view; this was the case of Sintu. In his case, it can be implied that he 

sources supported them to think differently”, “Advanta

1. General Conception Expressed by Pre-service Science Teachers 

 

d trained in the same teacher preparation program expressed their

with the idea of “student construction of knowledge”. However, 

investigated in-depth, there were some hidden beliefs presented in their views.  

 

lieved in student construction of knowledge. In the construction

Prangwalai thought students learned best through rigorous proc

believed that the starting point of learni

 Sasithorn also presented her view on student construction
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believed in constructivism. His ideas presented the student-centere

believing in teacher’s transmission of knowledge, and using a var

strategies to support individual learning. From the general finding of this aspect, it can 

be said that all pre-service science teachers 

d approach, not 

iety of teaching 

interpreted the meaning of “student 

construction of knowledge” differently. So, they came to the course with different 

 

e-service science 

 clarify their underlying professional knowledge. Comparing their 

conceptions with the national standard 

hem clarify their 

them shift their 

rds, she became 

ted that learning 

views with the 

 questions and curiosity. In the case 

of Sintu and Sasithorn, com  fulfill, 

 Sasithorn, there 

 contradicted with her conception. Social 

interaction, comparing her view with others friends, opened her view wider. She saw 

both similarities and differences between her views and others.  

 

 The general finding revealed that clarifying the underlying professional 

knowledge by comparing with standards and the others helped pre-service science 

teachers change, and prolong their prior knowledge. 

 

conceptions or different underlying professional knowledge. 

2. Clarifying Conceptions by Comparing with the National Standard and Others 

 

 The conception about teaching and learning science was implicit inside each 

person. There were activities during the course that aimed to help pr

teachers

both in general education, the NEA 1999, and 

in science education, science curriculum framework of IPST helped t

conceptions.  

 

 In the cases of Prangwalai and Korapin, the activity helped 

conceptions. Earlier, Prangwalai presented a combination of constructivist, technical, 

and rationalist views. When she compared her views with the standa

consistent in constructivism. In the case of Korapin, first she presen

should start with teachers’ questions. When she compared her 

standards, she saw the importance of the student’s

paring their view with the standard helped them

extend, and prolong their prior conceptions. Moreover, in the case of

was another factor that confirmed and
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3. Perceiving Role Models of Pre-service Science Teachers 

 

om an instructor 

ions. In the case 

anged students’ 

ing the role of the instructor, 

she accepted that organizing specific learning activities should be used for students to 

ing she did not believe in 

the importance of learning journals on student learning. After an instructor stated the 

g, providing support and feedback, she became a  

mo

arned more and 

intu), “being an 

Sasithorn). They 

ore knowledge. 

hers revised and 

owledge on the 

 topic of learner and learning and 

assessment strategy. Sintu expressed his top revision of the professional knowledge 

on the topic of lesson plans, and Sasithorn showed that her views changed on the topic 

of classroom management. Moreover, Prangwalai presented another domain of her 

professional knowledge that was instructional media and technology. Prangwalai was 

empowered by being part of the instructor group. She was proud of her knowledge 

and thought that this area was the most revised during the course.  

 

 There were some findings that showed that the role model fr

affected the gradual change of pre-service science teachers’ concept

of Prangwalai, at the beginning, she believed that the teacher ch

misconceptions by transmission of knowledge. By see

encounter their own misconceptions and change them by themselves.  

 

 In another case, the case of Korapin, in the beginn

importance by presenting the meanin

re reflective person and realized the importance of the learning journal. 

 

4. Empowering Pre-service Science Teachers 

 

 When pre-service science teachers were empowered, they le

better. There were a variety of positions expressed by each case such as “teaching 

friends”(the case of Prangwalai) or “teaching the others” (the case of S

organizer” (the case of Korapin), and “being a leader” (the case of 

indicated that being in these positions pushed them to search for m

The findings from all cases showed that all pre-service science teac

deepened the domain of professional knowledge when they organized and led the 

seminar discussion. Prangwalai showed the most revision of her kn

topic of inquiry. Korapin showed her changes on the
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5. Sharing of Professional Knowledge in the Professional Group 

 

 

ems found and 

d the sharing of 

ht observing her 

knowledge. Everybody exchanged knowledge with the others. In the case of Sintu, he 

 him opportunities to share his 

kn

 Relevant situations, which mean situations that related to their professional 

liv classroom cases, 

m management, 

ns that affected 

plementation in 

ic assessment in 

er to students to 

design their own rubric was acceptable and saw examples of how to implement it in 

he tegies from the 

ealt with those 

they saw real 

examples of using inquiry and cooperative learning in the classroom which helped 

them understand how to apply the effective teaching strategies in a real classroom.  

 

 In the course, they saw examples from their friends, and implemented their 

own professional knowledge in the real situations. Prangwalai and Korapin 

implemented their knowledge of educational context and science curriculum 

 The sharing of knowledge emerged from the cross-case analysis. In the case of 

Prangwalai, the sharing of knowledge was presented in the domain of classroom

management. She thought when every member brought probl

classroom management strategies to the class, the discussion enhance

knowledge among the members. In the case of Korapin, she thoug

friends integrating knowledge of research from their readings expanded her 

stated that the movie production activity provided

owledge to his colleagues.  

 

6. Providing Relevant Situations for Implementing Knowledge  

es, were provided in the course. These included: video and paper 

inquiry and cooperative learning in the classroom, analysis of classroo

and analysis of research done in science education in Thai context. 

 

 When pre-service science teachers encountered real situatio

them personally, some saw examples of professional knowledge im

the classroom. In the case of Korapin, she saw examples of using rubr

a class of teacher Jim’s (the video case). She realized that giving pow

r class. Prangwalai saw examples of classroom management stra

classroom observation. She saw problems and how the teacher d

problems. Prangwalai, Korapin, Sintu and Sasithorn stated that 
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framework to analyze and reflect on a classroom case. Sintu im

knowledge into his lesson planning activities. Prangwalai, Kora

Sasithorn implemented knowledge of inquiry and rubric assessment into the lesson 

plemented this 

pin, Sintu, and 

plan writing activity. Prangwalai and Korapin implemented their knowledge of 

7. actors 

technology, but 

eady knew about 

ing instructional 

Science teaching 

boring. Sasithorn compared this program with another program and said it was easier 

to d never used the 

d and produce a 

 

uation. All cases 

 science, helped 

important factors were supporting the 

flow of activities and the participation of class members. In the case of Prangwalai, 

she stated that at the beginning of online discussion activities, the discussion was not 

flowing. The researcher encouraged members’ participation by encouraging the other 

class members. Moreover, in the case of Sintu, he stated that some pre-service science 

teachers were not participating or rarely participated in the online discussion. These 

factors affected the flow of the activity.  

 

 

 

research on best practices 

 

 Utilizing Technology in Teacher Education Needs Supporting F

  

 Korapin, Sintu, and Sasithorn were familiar with using 

Prangwalai was not computer literate. Even though some of them alr

the Window Movie Maker, none of them realized its use for produc

media. One factor that enhanced using the Window Movie Maker in 

was that it was user friendly. Korapin said this program was easy to use and it was not 

 produce and use in the real classroom. Even Prangwalai, who ha

program before, felt it was user friendly. She was able to understan

movie.  

 Another factor was presenting its usefulness through a real sit

presented that participating in producing instructional movies to teach

them see its usefulness in the classroom.  

 

 In the online discussion activity, the 
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8. Feedback Provided by Variety of Sources Support Different Thinking 

 

ed to provide 

s of professional 

 receiving, and 

ifferently. In the 

ck to the others 

 many perspectives on 

eover, Korapin stated that this 

was different when compared to other methods courses that she had taken.  

 

 

icroteaching activity provide feedback for pre-service 

science teachers, it also provided a situation for encountering their deficiency of 

kn ipating in the 

 knowledge and 

 

 of Sintu, the microteaching activity enhanced his analytical 

thinking. Sintu participated in microteaching analysis. He integrated domains of the 

professional knowledge into the activity. He said this enhanced his analytical thinking 

 

 Confidence was another issue that emerged from the case of Prangwalai and 

Sasithorn. When pre-service science teachers were not confident, they tended to 

provide students with directions for conducting an experiment instead of questions to 

guide them. In the case of Prangwalai, when she was not confident in her content 

knowledge, she delivered the lesson by telling students directions. In the case of 

 The microteaching activity and lesson plan writing aim

opportunities for pre-service science teachers to integrate all domain

knowledge into practice. There were important factors, such as

providing feedback, that helped pre-service science teachers think d

case of Korapin, Sintu, and Sasithorn, they stated that giving feedba

and receiving feedback from a variety of sources provided them

how they saw their own lesson plan and teaching. Mor

9. Advantages of Microteaching Activity Emerged from the Cases

 

 Not only did the m

owledge. In the case of Prangwalai, she stated that partic

microteaching activity helped her realize her deficiency of content

encounter her own misunderstanding.  

 In the case

with his own planning and teaching.  

 

10. The Confidence Issue 
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Sasithorn, when she was not confident in her lesson plan, she told students how to do 

the experiment step by step 

rs’ professional 

e and ability to 

 teachers held 

ould somewhat 

thers during the 

ge of pre-service 

s of pre-service 

es of Prangwalai 

ore complete in constructivism. 

In the cases of pre-service science teachers who held constructivist views such as the 

irmed along the 

course activities. 

the course. All 

nts wrote lesson plans more carefully. Their lesson plans became written with 

details and showed interrelations between components. Some pre-service science 

ave a chance to 

presented in the 

 

 The thematic finding from the cross cases analysis can be summarized into 

factors that influenced the development of professional knowledge which included: 

perceiving the role model of the instructor; empowering them to teach the others; 

sharing the professional knowledge with peers; implementing their professional 

knowledge in a relevant situation; participating in using technology to support their 

 

 In summary, the course enhanced pre-service science teache

knowledge both on the aspects of underlying professional knowledg

implement their professional knowledge. As pre-service science

different conceptions on teaching and learning science and c

implement the professional knowledge before the course, their conceptions were 

clarified and shaped by comparing with standards and with the o

course. The role model of an instructor also affected the gradual chan

science teachers’ underlying professional knowledge. In the case

science teachers who held partial constructivist views, such as the cas

and Korapin, their conceptions were changed to be m

cases of Sintu and Sasithorn, their views were prolonged and conf

course.  

 

The abilities to implement the professional knowledge into planning and 

teaching of pre-service science teachers were also enhanced by the 

Each domain of the professional knowledge was revised during 

participa

teachers such as Prangwalai, Korapin, and Sasithorn practiced their teaching in the 

microteaching activity.  However, in the case of Sintu, he did not h

practice teach in the microteaching activity.  Their teaching will be 

next chapter.  
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careers; receiving feedback from a variety of sources;  encount

deficiency o

ering their own 

f knowledge in the microteaching, and enhancing their confidence in their 

teaching careers.  

 

 

 

 

 



 

CHAPTER VI 

 

 PHASE III:  

DUR  STUDENT TEACHING 

nt teaching and 

pr

In what way does the course influence Thai pre-service science teachers’ 

plement the 

professional knowledge during student teaching? 

Thai pre-service 

t teaching was 

cluding their conception about teaching and learning and 

their ability to plan and teach lessons. The characteristics of the students of the pre-

service scienc tors relating to the development of 

professional knowledge are explained. The chapter begins by discussing the 

d ends with the 

 

Prostrating Background of Participants 

 

 Prangwalai, Korapin, Sintu, and Sasithorn (pseudonyms) had participated in a 

capstone course in the first semester of the 4th year before practice teaching in the 

second semester. At first, they didn’t know where, what grade or what subject that 

FINDINGS OF THE STUDY IN

ING THE
 

Introduction 

  

This chapter provides data on participants during their stude

ovides answers to sub-research questions, namely:  

 

underlying professional knowledge and their ability to im

 

What learner characteristics result from being taught by the 

who have received the special teacher education? 

 

The development of professional knowledge during studen

considered in two ways in

e teachers, and other influencing fac

background of participants, then relates the story of each case, an

thematic findings among the cases. 
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they would have to teach. They found out more about their student teaching during 

the 10th week of the course (about 3 months before the student teaching practicum).  

5 years ago. The 

 of Education, a 

l education from 

grade 1-12 for boys and girls according to their abilities, intelligence, skills, and 

in ere is an average 

ractice teaching. 

 about 60 years ago. The school aims to develop learners 

to  in Knowledge - 

ool. There is an 

ool was different 

5 students in the 

ss. In the public 

each class, and the students were less 

enthusiastic to learn scien ple, one day 

e students in the 

eir science class. 

, the researcher 

ation always happens in other classes.  

Prangwalai had a university advisor, Dr. Ken, who finished his doctoral degree 

in Science Education. He is about 29 years old and taught in both high school and in 

the Faculty of Education at the university for 2 years. His background was in Biology-

General Science. This year was the first year that he supervised a student teacher 

during teaching practice. 

 

 Prangwalai and Korapin selected a laboratory school of their university in 

which to do practice teaching. This school was established about 3

school aims to be a field base for student teachers from the Faculty

laboratory for educational research, and an institute to provide genera

terests. There are 300 teachers and 3000 students in the school. Th

of 40 students in each class.  

Sintu and Sasithorn selected a public school in which to do p

This school was established

 be good, healthy, happy and intellectual persons and be able to live

based Society. There are 200 teachers and 3000 students in the sch

average of 50 students in each class.  

By comparing the context of each school, the laboratory sch

from the public school. In the laboratory school, there were 40 to 4

class, and 2 to 3 classroom teachers always sat in the back of the cla

school, there were 50 to 55 students in 

ce than the laboratory school students. For exam

the researcher sat in the back of a classroom in the public school, th

back row brought out a make-up set and hair brushes to use during th

When the researcher asked the pre-service and in-service teachers

found that this situ
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Sintu, Korapin, and Sasithorn had the same universi

Sangprapha. She is about 55 years old and has taught at the Universit

than 20 years. She has a doctoral degree in Curricu

ty advisor, Dr. 

y level for more 

lum and Teaching, a Master’s 

de

ries of each case including the case of 

Prangwalai, the case of Korapin, the case of Sintu, and the case of Sasithorn 

respectively. 

The Case of Prangwalai  

1. Student Teaching Environment 

 1 and Room 6, 

ol for 18 weeks. 

responsibility of 

orning, she lined 

ernoon. She also 

 this school, the 

eacher sits behind the students almost every period. Prangwalai thought 

that t

arn science than 

/1. Prangwalai was under the supervision of her university 

advisor, Dr. Ken.  

 

Prangwalai had a colleague who taught in the same grade level and in the 

same school. Her colleague was the same woman that she worked with during the 

course. Even though they had different cooperating teachers, they sometimes worked 

together during lesson planning. 

gree in Science Education, and a Bachelor Degree in Chemistry.  

The following pages provide sto

 

 

1.1 Prangwalai’s Responsibility and Working Environment 

 

Prangwalai taught Science for 7th grade students in Room

for 8 periods a week (4 periods in each room) in a laboratory scho

There were about 40 to 45 students in each class. She also took the 

being the homeroom teacher for the students in Room 7/6. In the m

up the students and checked the student cleaning schedule in the aft

paid attention to the development of each student in her homeroom. In

homeroom t

his was a good location for the teacher to observe each student during the class. 

Prangwalai noticed the differences from the first week’s observation between students 

in Room 7/1 and 7/6. The students in 7/6 were more enthusiastic to le

the students in Room 7
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1.2 Prangwalai’s Cooperating Teacher 

 

egree in Science 

 school students 

r first year being 

the duties of the 

ing practicum 

hers about their 

 every class, but 

d she only made 

ns to Prangwalai when she saw some problems. Concerning lesson plans, 

Arjarn Jin  She 

ted in the main 

bserving Arjarn 

tana 

ht the following 

d Technology; Living Things and Living Process; Life and 

Environment; Matters and Properties; and Processes that Shape the Earth. The 

four times. The 

ngwali taught on the topics of the Food Chain, 

En e Calculation of 

2. Prangwalai’s Development of Professional Knowledge during Student 

Teaching 

 

To determine whether the capstone course continues to enhance pre-service 

science teachers’ professional knowledge during student teaching, Prangwalai’s 

conceptions about teaching and learning and the implementation of professional 

Prangwalai had a 45-year old cooperating teacher who she called “Arjarn 

Jintana” (a pseudonym). Arjarn Jintana graduated with a Master’s D

Education with a minor in Biology. She had taught middle and high

for 28 years, but this was her first year in this particular school and he

a cooperating teacher for a pre-service teacher. Arjarn Jintana read 

cooperating teacher from the documents provided by the student teach

center. There was no special meeting that informed cooperating teac

responsibilities and duties. Arjarn Jintana observed Prangwalai during

she didn’t provide feedback for Prangwalai after every class. She sai

suggestio

tana said Prangwalai always handed in her lesson plans before teaching.

sometimes gave Prangwalai feedback which mostly was concentra

ideas section.  

 

Prangwalai started her first week of student teaching by o

Jintana’s science classroom. After that she started teaching by having Arjarn Jin

as a classroom observer. In Prangwalai’s student teaching, she taug

learning units: Science an

researcher observed her classes and interviewed her after the classes 

researcher observed the classes that Pra

vironmental Problems, The Classification of Substances, and Th

Humidity in the Air respectively.  
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knowledge into lesson plans and teaching were explored during her

development of the professional knowledge of Prangwalai during studen

reported in section 2.1 on underlying professional knowledge or conception about 

 practicum. The 

t teaching is 

teach g and learning science in section 2.2 on implementation of professional 

kn

 

ai’s Views of 

e teaching and 

ics in the area 

of Chemistry. In her view, students were enhanced in both the thinking process and 

sc ents design their 

ow g processes. She 

pr

 

rtunities for the 

 by themselves, 

ing experiments. 

skills such as defining 

ent. From my 

observation, most of students were interested in the activities and were 

en ent and in the 

ffective for this 

area of science and enhanced student thinking (weekly journal: week 7) 

 

2.1.2 Students’ Understanding More Than the Curriculum Coverage 

 

When Prangwalai encountered the issue of time limitation in school, 

similar to a story that she read from the classroom case during the course, she 

in

owledge.  

2.1 Underlying Professional Knowledge  

 

2.1.1 Hands-on Activities Presented in Prangwal

Teaching Science 

 

Prangwalai presented her conceptions about th

learning process that hands-on experiments were suitable for science top

ience process skills by the hands-on activities. Prangwalai let stud

n experiments and emphasized students’ enthusiasm and thinkin

esented her conception in the weekly journal with this entry: 

 This topic was in the area of Chemistry. I provided oppo

students in my classes to design and conduct the experiment

because I think the nature of science is suitable for conduct

The students were enhanced in many science process 

variables, measuring, and designing and conducting the experim

thusiastic. They effectively participated in the experim

discussion of the results. The hands-on experiment is very e
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presented the same view that students’ understanding of science is better than 

curriculum coverage in her weekly journal. 

 preferred to cut 

 Arjarn Jintana 

felt more relaxed 

od for student 

g all topics; they 

gradually develop their understanding of topics through activities. The 

eper and lasts longer (weekly journal: 

week 8) 

 

 presented in the 

in ass. 

. This is the 

nature of students’ learning, especially using games in class. Students had fun 

an t, it means they 

stand from the 

conclusion of the lesson. They made conclusions about the meaning of the 

food chain and had group discussions (Interview 1) 

 

Prangwalai thought that noise in the classroom is not a classroom 

problem; she viewed this was the nature of students’ learning when using games in 

classroom. 

 

 

 

 

 

 

 When the class encountered problems with time limitation, I

some topics, but I didn’t have the authority to do that. When

made the decision to cut some topics, I was very happy, and 

in designing activities for students. To rush is not go

understanding. I feel that students don’t have to hurry finishin

knowledge that they constructed is de

2.1.3 The View of Students’ Learning Science 

 

Prangwalai’s view of students’ learning science was

terview when she was asked if students’ learning happened in her cl

 

Even though my class was noisy, I don’t think this is a problem

d also understood the scientific concept. If they were quie

didn’t learn anything, right?!...I know that they under
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2.1.4 Conception Shaped by the Cooperating Teacher’s Conception 

 

ted her view 

that not only hands-on activity, but also other strategies can be used to enhance 

st

f NEA1999. She 

g in groups and 

 for their own learning. However, she was always 

concerned when she didn’t have a hands-on activity or experiment in the 

les gies to enhance 

Prangwalai’s conception that learners only construct knowledge 

through a hands-on activity was shaped by the cooperating teacher’s suggestions. She 

re to help students 

construct their own knowledge. She presented 

w

. First, I felt that 

I can’t design a hands-on activity for students. So, I went to talk with Arjarn 

 

arned that some 

 that we can use 

y journal: week 

16) 

 

In summary, Prangwalai’s conception presented student construction of 

knowledge; she strongly believed in hands-on activities which enhanced the student 

thinking process, and the ability to design investigations. She emphasized students’ 

understanding scientific concepts more than curriculum coverage. She accepted that 

Arjarn Jintana, Prangwalai’s cooperating teacher, presen

udent’s learning science.  

 

I think Prangwalai’s teaching relied on the recommendation o

used a variety of teaching strategies which were suitable with each scientific 

concept. Her learning activities emphasized students workin

taking responsibility

son, but I suggested to her that we can use other strate

students’ learning (Interview) 

 

alized that a teacher could use activities other than experiments 

her conception in the weekly journal 

ith this entry: 

 

This week I had to teach about calculating humidity in the air

Jintana. She said the student-centered method does not mean students always

have to do an experiment. This reminded me about what I le

content is not suitable for students to do experiments with, and

other strategies to help students construct knowledge(weekl
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the nature of student learning is sometimes noisy. Moreover, Prangwalai’s 

conceptions were also influenced by her cooperating teacher’s conceptions.  

The ability to implement professional knowledge during student teaching 

was captured in Prangwalai’s lesson planning and teaching in the real classroom. 

 

 her cooperating 

e plan consisting 

iving Things 

ng Process; Life and Environment; Matters and Properties; and Processes that 

Shape the Earth. She designed her daily lesson plans based on the long-range plan and 

handed-in lassrooms were 

ere were some findings that emerged from the coding process of lesson 

plan analysis. 

, Textbooks in 

nge plan from her cooperating 

teacher, she studied it in detail to find out what topics in each unit that she had to 

teach. Prangwalai planned the daily lessons by consulting IPST curriculum standard 

and m ny science textbooks. She consulted the IPST curriculum standard to 

understand the scope and the depth of scientific concepts for setting expected learning 

outcomes in the lesson plans. Prangwalai aimed to fulfill her understanding of 

scientific content by studying from a variety of textbooks. 

 

 

 

 

2.2 Implementation of Professional Knowledge 

 

2.2.1 Lesson Plans 

 

During Prangwalai’s teaching practice, she consulted

teacher about the long-range plan. She received the school long-rang

of units that she had to cover which included: Science and Technology; L

and Livi

 her lesson plans to the researcher at the same time that her c

observed. Th

 

A. Consulting the National Science Standard

Planning Process 

 

After Prangwalai got the long-ra

a
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B. Lesson Plans Designed Based on Constructivism 

 

. 

knowledge. For 

ctory activity to 

organism in an 

ain. On the topic 

 set an activity that let students classify 

their everyda ing the scientific 

students mainly 

al problems, she 

topic that he/she 

ted in and they were divided into groups according to the topic. Each 

group investigated the topics which included water, air, soil, and waste pollution. 

in their society 

 Calculation of 

Humidity in the Air, Prangwalai planned to revise students’ existing knowledge about 

reading hum

t students study 

 in groups, and then compete between groups to 

calculate more complex word problems. In the closure, Prangwalai used questions to 

help students conclude the lesson by themselves. 

 

All of Prangwalai’s lesson plans were designed by being 

concerned with students’ prior knowledge, emphasizing group work, students’ 

participation, and the construction of knowledge. 

All of the lesson plans were designed based on constructivism

The learning activities presented the concern of student prior 

example, on the topic of the food chain, she planned an introdu

investigate students’ prior knowledge about the function of each 

ecosystem and its food before introducing the concept of the food ch

of the classification of substances, Prangwalai

y life substances by using their own criteria before study

classification.  

 

Prangwalai planned all the lessons by letting 

participate in the learning activity by using the group process to help students’ 

learning science together. For example, on the topic of environment

provided learning resources for each topic. Each student selected the 

was interes

After that, each group prepared, presented, asked and answered the questions. In the 

closure, students discussed and made conclusions about pollution 

together in class.  

 

In the other lesson plan, on the topic of The

idity by using a Hygrometer and connecting it with the concept of 

calculating humidity in the air. In the learning activities, Prangwalai le

the formula, practice basic calculation
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C. Using Appropriate Format, and Interrelating Each 

Component 

he header of the 

el, the semester, 

of the lesson. The content consisted of standard, expected learning 

outcomes, m in ideas, learning activities, instructional media, and assessment and 

arning activities, 

sson plans. For 

 Humidity in the Air, Prangwalai planned to ask a 

question rior knowledge. She identified the specific question, and 

also wrote the expected answer in parenthesis. An example of Prangwalai’s lesson 

pl

riod by answering the 

s: 

- “What did we study in the last period?”  

(Hum meter) 

rmula)  

All of her lesson plans consisted of the learning outcomes that 

identified measurable behavior. Each of the components was interrelated. For 

example, on the topic of environmental problems, Prangwalai set the expected 

learning outcomes to enhance students’ knowledge and skills used to explore causes 

and effects of pollution, and awareness of the results that affect the ecosystem. 

Prangwalai addressed a main idea which covered the learning outcomes including the 

 

All lesson plans used the appropriate format. T

lesson plans consisted of the subject, the name of unit, the grade lev

and the duration 

a

these were interrelated.  

 

All lesson plans were written in detail. The le

duration, questions or expected answers were identified in the le

example, on the topic of Calculating

 to assess students’ p

an was presented in the following paragraph. 

 

Introduction (10 minutes) 

 

Students revise the prior concept from the last pe

question

idity in the air and measuring humidity by using a hygro

- “If we don’t have a hygrometer, can we tell the humidity by using other 

methods?” (Yes, we can calculate the humidity by using the fo

(lesson plan 4) 
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causes and effects of environmental problems (related to water, 

pollution), and its results and strategies used to protect the environm

activity was designed by letting students in groups select, explore and p

the environmental problems. Prangwalai planne

soil, and waste 

ent. The learning 

resent each of 

d assessing students’ achievements by 

using journals, investigation sheets, and presentation sheets. She designed a rubric for 

students to

e 

nts in all aspects 

son that did not 

arning outcomes 

nts’ knowledge of energy transfer and function of 

organisms in the food chain, and their skills in constructing diagrams representing the 

re . The aspect of 

attitude was not presented in

th

 

my planning and 

rrelation of each 

outcomes that cover students’ KAP 

(knowledge, attitude, and process). But in some lessons, like this lesson, I 

misse itudes. It is not 

hance students’ 

awareness of an importance of the food chain in an ecosystem. It is very hard 

to construct a measurable behavior in the learning outcomes to present 

students’ concerns (interview) 

 

Prangwalai stated that she designed the lesson that aimed to 

enhance students in all aspects, but in some lessons, she had problems with 

 assess their own and other groups’ presentations. 

 

D. Problem in Identifying Learning Outcomes that Enhanc

Students in all Aspects 

 

Most of the lesson plans aimed to enhance stude

including knowledge, process and skills, and attitudes; except one les

identify students’ attitudes. The lesson plan was on the topic of the food chain. 

Prangwalai planned to teach this in one period (50 minutes). The le

attempted to enhance stude

lationship and energy transfer in the food chain of an ecosystem

 this lesson plan. Prangwalai presented the reason behind 

is in the first interview after teaching. 

I brought knowledge and skills from seminar course to use in 

teaching, I tried to use the appropriate format, check the inte

component, and construct learning 

d learning outcomes that aim to enhance students’ att

because I wasn’t concerned about it, I did and want to en
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identifying students’ measurable behavior in the learning outcomes to present 

students’ attitudes.  

E. Planning to Use Appropriate Topic-specific Instructional 

Strategies  

ies that fit with 

ents’ science 

alai let students 

 On the topic of 

i let students explore the meaning of 

the formula before calculating the word problems. On the topic of the classification of 

ssify by using 

In the topics that can be divided into small sub-topics, such as the 

topic of e ities by using an 

mbined them 

 by studying the 

r understanding 

uctivism in that 

es for them to 

luded concepts of the lesson by themselves. 

The lesson plans were written in detail, presented in an appropriate format, and 

showed the interrelation of each component. All of Prangwalia’s lesson plans aimed 

to enhance students’ learning in all aspects, however, in some lessons Prangwalai 

encountered problems in identifying the expected learning outcome that enhance 

students’ attitudes. Prangwalai planned the lessons by using the appropriate 

instructional strategies with each scientific concept.  

 

 

Prangwalai planned to use instructional strateg

specific science concepts. She used hands-on activities to enhance stud

process skills. For example, on the topic of the food chain, Prangw

describe eatng relationships by drawing a diagram of a food chain. 

the calculation of humidity in the air, Prangwala

substances, Prangwalai provided real-life substances for students to cla

their own criteria and comparing them with scientific criteria. 

 

nvironmental problems, Prangwalai designed learning activ

investigation strategy for students to investigate each topic and co

together in the whole class discussion strategy. 

 

In summary, Prangwalai started the planning process

long-range plan, consulting the IPST science curriculum standard fo

of the scope and the depth of the concepts, and consulting a variety of textbooks for 

fulfilling her content knowledge. Her lesson plans represented constr

they monitored students’ existing knowledge, provided opportuniti

construct their own knowledge and conc
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2.2.2 Teaching Practices 

 

es by the 

rved, but were 

ted about in her weekly journals, as well as interviews with her, her cooperating 

teacher and her students. There were some findings that emerged from the data 

analysis.  

 

ng Professional 

 with her lesson 

 the 

d. She began to 

 the activities by 

re consistent in 

 about student’s 

hing practice, Prangwalai’s teaching was 

co experiments and 

em e topic of the 

cl udents designing 

th

 

 groups? Please 

that you will use 

es to present the 

results to other groups (classroom observation: week 3) 

 

In addition, on the topic of environmental problems, Prangwalai 

gave students the freedom to design their own presentations about their investigation 

of environmental problems. The scope of the presentation had to cover the cause and 

effect, and the place that the environmental problems happened. Students in each 

Prangwalai’s teaching practices were observed four tim

researcher. However, there were some classes that were not obse

repor

A. Teaching Practice Compatible with Underlyi

Knowledge 

 

Prangwalai’s teaching practice was compatible

plans which relied on her underlying professional knowledge. The results from

course revealed that Prangwalai’s conceptions were gradually change

believe in the hands-on activities in which students designed and did

themselves. During student teaching, Prangwalai’s lesson plans we

constructivism and used hands-on activities, and were concerned

thinking and planning process. In the teac

mpatible with her views. Prangwalai let students design their own 

phasized students’ thinking processes. For example, on th

assification of substances, Prangwalai used questions to engage st

eir own classification procedure.  

From the samples of substances, how can you put them into

discuss with your friends, write down your plan and criteria 

to classify them. After that, I will give each group 3-5 minut
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group presented in different styles such as news reporting about was

role play of water pollution. Prangwalai reflected in an 

te in society and 

interview after teaching that 

students can design the process of 

tal problem and 

tarted. In this period, they designed their 

presentations, which they did very well. It is fun and I think it helps students 

 

rning into the 

learners and learning in her teaching practice. Throughout Prangwalai’s teaching 

pr knowledge and 

ba een students in 

ea resented her observation in her weekly journal. 

 

r to answer the 

oom 1 (weekly 

pr previous period, 

us ards. Prangwalai 

pr owledge that effects her 

planning and teaching in her weekly journal.  

 

This week we are on the topic of the classification of substances, I need to find 

out students’ basic knowledge of substance and its proprieties before they 

study the classification. This will be basic information that I will use to design 

an activity to fit with their prior knowledge (weekly journal: week 7) 

doing hands-on activities themselves. 

 

I let students design their investigation about the environmen

come talk to me before they s

understand the concepts (interview:  week 2) 

B. Integrating Knowledge of Learners and Lea

Teaching Practice 

 

Prangwalai showed her professional knowledge in the area of 

actice, she realized the importance of the students’ existing 

ckgrounds. During the first week, she noticed the differences betw

ch room. She p

Students in Room 7/6, which is my homeroom, are eage

questions and show enthusiasm more than the students in R

journal: week 1) 

 

Moreover, Prangwalai conducted activities to acquire students’ 

ior knowledge including revising the prior knowledge from the 

ing questions-answer activities, organizing pictures and sorting c

esented her views on the importance of student prior kn
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C. Adapting Lesson Plans Based on School Context 

 

rself when 

 planned many 

for students, she adapted by combining or canceling some 

activities in the lesson plans based on time availability. She presented what she 

le

ther when some 

 This made me feel sorry for the 

students, because some activities that I designed were very fun and can be 

us ow to adapt my 

it with the school context (weekly journal: week 3) 

 

onfidence and 

istry background presented her 

co e concept of the 

cl lesson smoothly. 

She answered students’ questions confidently. Prangwalai presented her confidences 

in her weekly journal with this entry: 

ich is not a hard 

eekly 

 

Even though she presented her confidence in the area of Biology, 

she presented the misconception about the function of hydra in the ecosystem in her 

teaching practice. She understood that hydra is a producer in the ecosystem because 

it’s green. She presented her understanding when students answered that hydra, 

planarian, and amoeba were producers. She helped students change their concept that 

Prangwalai learned from her experiences to adapt he

her teaching was affected by the school context. Even though she

interesting activities 

arned in the weekly journal. 

 

I found some problems in combining some lesson plans toge

learning activities were canceled or adapted.

ed well to engage students’ learning. However, I learned h

plan to f

D. Content Knowledge Affected Prangwalai’s C

Teaching Practice 

 

Prangwalai who has a chem

nfidence in the area of chemistry and biology. When she taught th

assification of substances and the food chain, she conducted the 

 

The first topic is classifying producer based on their food, wh

topic for me, so it didn’t make me concerned about the topics at all (w

journal: week 2) 
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only hydra was the producer in an ecosystem. Prangwalai didn’t un

reason that hydra is green is because they live in symbiosis with the 

is a producer. When Prangwalai misunderstood the concepts that were outside her 

derstand that the 

green algae who 

area of expertise, she organized activities that also caused students’ to have 

misconceptio

n she was not confident in 

scientific concepts,  her 

un .  

 of humidity in the air. 

First, I feel I can’t design a hands-on activity for student. So, I went to talk to 

activities that I planned to use before I use it (weekly journal: week 16) 

 

rategies during 

In classroom management, Prangwalai said that at first she was 

co t some ideas from 

th ore getting 

st les of the classroom 

which she presented in the weekly journal. 

 

 I did very well 

e strategy I bought from the course is to make an agreement with 

learners before starting teaching; I think this will help me with classroom 

management (weekly journal: week 2) 

 

At first Prangwalai encountered problems with not all of the 

students handing in their tasks. She realized a strategy used to deal with this problem 

from the seminar discussion. 

ns. 

 

In the area of earth science, whe

Prangwalai consulted with the cooperating teacher to confirm

derstanding of the concept and the activities that she planned to use

 

This week I have to teach on the topic of the calculation

Arjarn Jintana. I would like her to confirm my understandings and the 

E. Integration of Classroom Management St

Student Teaching 

 

ncerned about classroom management. She stated that she brough

e course (the capstone course) to use with students in her class. Bef

arted, she made an agreement with the students about the ru

I was concerned with classroom management, but I found that

this week. On
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Finally, I got the best way for my students to hand-in their tas

strategies that we discussed in the course. I printed out stu

marked students who handed in each of the four tasks this month. I attached it 

on the wall next to my desk. I told students to keep their eyes

see what they handed-in already, an

ks. I realized the 

dents names and 

 on this paper to 

d what they didn’t. The results came out 

surprisingly well. They bought the tasks that they missed to me and asked me 

to ma

Sometimes, she talked to the cooperating teacher to ask her 

su e had to change 

st

d to change many strategies; my cooperating teacher 

suggested to me to stay quiet instead of speaking out loud to them. I found that 

I hav , because once 

t controlled any 

eek 8) 

 

In Prangwalai’s teaching practice, she presented an integration of 

knowledge and experience on classroom management from discussion in the course 

and her coop

e Teaching 

 

Prangwalai integrated a variety of teaching strategies into her 

teaching practice. She used instructional strategies that fit with specific science 

concepts which included: using hands-on activities to enhance students’ science 

process skills; letting students discuss topics when content is suitable; implementing a 

jigsaw technique when the content can be divided into small sub-topics and each sub-

rk them for them (weekly journal: week 5) 

 

ggestions about how to control the classroom. She found that sh

rategies when students became familiar with a strategy. 

 

The problem in this week is about classroom management again, students are 

very talkative. I trie

e to use a lot of strategies to deal with one problem

students are getting familiar with the strategies, they are no

more (weekly journal: w

erating teacher’s suggestions. 

 

F. Integrating Teaching Strategies and PCK in th

Practice 
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topic was not a prerequisite concept for the other. She presented her opinion in the 

weekly journal and interview with the following entry. 

e I thought the 

can investigate 

about their environment, and bring that to discussions. The 

students can express ideas and their concerns about the environment 

When Prangwalai had a limit of time and the topic could be 

di ent presentation. 

Sh ly journal. 

This week I was concerned about my lesson. As we have lots of activities and 

we lo n. So, I used the 

mited amount of 

e; it helps a lot (weekly journal: week 6) 

 not used as her 

tea n. She talked about the reason in the 

weekly journal. 

 

ave to teach in a limited amount of time, I 

can’t rategy that I use 

G. Integrating Knowledge of Instructional Media and 

Technology in Teaching 

 

Some activities that were not observed by the researcher showed 

that Prangwalai used knowledge of instructional media and technology in her 

teaching. She talked about utilizing of a global warming video when teaching the 

 

The reason that I use investigation and discussion is becaus

concept is suitable with discussion activities; students 

knowledge 

(interview: week 5) 

 

vided into sub-topics, she utilized jigsaw techniques for the cont

e presented the reason behind the strategy that she used in her week

 

st some periods, I had to put many topics in one lesso

Jigsaw techniques to help students learn lots of topics in a li

tim

 

Prangwalai stated that the hands-on activity was

ching strategy because of the time limitatio

Because of a lot of topics that we h

let students do the hands-on activity, so the teaching st

the most is demonstration (weekly journal: week 10) 
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topic of environmental problems. She presented her feelings in her weekly journal 

with this entry:  

 understand and be 

concerned more about environmental problems. I think this is up to date 

kn nal: week 8) 

 

 

d that she was 

concerns in the 

sessments which included: learning journals; students’ 

answers, exercises, concept maps, students’ presentations, participation and 

di d other courses), 

a  presented her 

understanding in the weekly journal. 

 

ties. I do not just 

actice related to 

ned from my methods courses (weekly journal: week 14) 

nt to assess her 

st  their own rubric 

lik r Jim’s classroom (the capstone course); this is because she does 

not have enough time to do so.  

 

I used a rubric assessment, but did not let students design the criteria like what 

I saw in the seminar. We have just only 50 minutes for this topic, so I just let 

the students read the criteria to understand them before assessing and being 

assessed (Interview 2) 

 

I think using the global warming video helped students

owledge that students should know in this time (weekly jour

H. Using Formative Assessment Learned from the Methods

Course 

 

Throughout practice teaching, Prangwalai state

concerned with assessing students in all aspects. She presented the 

expected learning outcomes and teaching practice. From the classroom observation, 

she used a variety of as

scussions. She realized that from the methods courses (capstone an

variety of strategies should be used to assess students. She

I use data from tests, tasks, classroom observations, and activi

assess knowledge, but I assess process and attitude. This pr

what I have lear

 

Moreover, she implemented a rubric assessme

udents’ presentations. She said she could not get students to design

e she saw in teache
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In summary, Prangwalai’s teaching practice was com

lesson plans and the underlying professional knowledge. She was 

students’ backgrounds and prior knowledge, and the school context. Her content 

patible with her 

concerned with 

knowledge, prior knowledge, and knowledge gained from her methods courses 

of professional 

context and science curriculum framework; general pedagogical knowledge (PK); 

ledge; pedagogical content knowledge (PCK); and knowledge of 

instructional media and technology. 

e-service teacher 

f Prangwalai’s students were 

randomly selected. The results are reported in section 3.1 on the background of the 

stics after they have been taught by 

Prang standing, science 

. 

  

m-high grade in 

 were randomly selected 

to participate in a group interview. The interview was organized about 3 weeks after 

they had been taught by Prangwali.  Three from each class consisted of one boy and 

two girls.  

 

Students in Room 7/1 consisted of a boy (B1) who liked Science. The 

other two girls liked Social Studies (G1-1) and English (G1-2), respectively.  

 

affected her teaching practice. 

 

 Prangwalai presented the implementation of each domain 

knowledge into lesson planning and teaching including knowledge of: educational 

subject matter know

 

3. Prangwalai’s Students 

 

To determine the results from being taught by the Thai pr

who received the special teacher education, a group o

students and in 3.2 on students’ characteri

walai. The students’ characteristics consist of conceptual under

process skills, and attitudes toward science and the teacher’s teaching

 

3.1 Students’ Background 

All students in both classes were students who had a mediu

science (2.90-3.50 out of 4). Six students from the two classes
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Students in Room 7/6 consisted of a boy (B6) who liked English. The 

other two girls liked Science (G6-1) and Thai (G6-2), respectively.  

walai 

The students’ characteristics were divided into conceptual understanding, 

skills and the teacher’s teaching 

When students were asked about the concepts that they learned, they 

out ecosystem and substances. When they were asked the meaning of 

ecosystem the definition of 

ec

 

 what topics that you have learned with Arjarn 

d chain and food web” 

 place that consists of living and non-living thing living together” 

 as plants and animals and non-living 

things like rocks” 

Researcher: “The living things in ” 

G1-2, G1-1 “The producer was something that can produce food by 

themselves” 

B1: “For example, plants or something that has green color” 

B6: “Hydra” 

 

Prangwalai’s students presented the understanding of the definition 

 

3.2 Students’ Characteristics after Being Taught by Prang

  

, and attitudes toward science 

 

3.2.1 Conceptual Understanding 

 

talked ab

 and food chain, they presented an understanding of 

osystem. 

 

Researcher: “Could you tell me

Prangwalai?” 

B1: “Component of ecosystem” 

G1-1: “Foo

G1-6: “Producer, consumer, decomposer” 

Researcher: “What do you mean by ecosystem?” 

B1: “A

G6-2: “It consists of living things such

the ecosystem, what is a producer?
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of ecosystem, however they misunderstood that hydra was a produc

green

er because it has 

 color. This understanding was affected by Prangwalai’s understanding on this 

concept.  

ssification of substances, students stated that 

the classification of substances can be done by using criteria, comparing the same or 

differences of colors, textures, status and acid-base.  

substances” 

ce?” 

 divide them into groups” 

B2: “We used color, texture, status, acid-base to be criteria” 

B1 ria” 

From classroom observation, the results showed that Prangwalai’s 

students s udents observed 

Students designed, investigated, and communicated the results on the topic of 

environm

y gained from other 

ac

 

G6-1: “I love that the teacher let us explore the school ecosystem, I 

observed many thing such as plants, animals, and the way they live 

together and wrote the report and present it to the class” 

B2: “Yeah! I used the instrument….what is the name of it? (look 

around)… to measure the cloudy of water. I remember putting it into 

 

In the concept of the cla

 

Researcher: “What about substances, what did you learn?” 

B1: “The classification of 

Researcher: “How did you classify the substan

G6-1: “We used our criteria and scientific criteria to

G6-2: “Use the same or differences” 

: “We compared and classified the substances by using crite

 

3.2.2 Science Process Skills 

 

cience process skills were enhanced. For example, the st

and classified everyday substances when learning the topic of Classifying Substances. 

ental problems.  

 

Some students presented the skills that the

tivities that had not been observed by the researcher. 
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the water until we can’t see it well, and measure the depth of the water” 

easuring 

metri

 

ing 

r enthusiasm and eagerness to learn 

science w he topic of the 

 

 feelings on the 

subject of

he learner does not have to remember the 

arner has to learn science with an understanding 

e topics are 

 

B6:   “Science is a difficult subject, but doing experiment helps me understand 

mo

t investigating for knowledge 

and I love the activities that let me investigate an ecosystem”  

(G

Most students thought that science is fun to learn. Some thought 

science is hard but understandable. In science, there are always experiments, and the 

experiments help the student understand concepts. 

 

When the students were asked about activities they like that were 

provided by Prangwalai, some students stated that they had fun in the learning 

 

They presented the skills including observing and m

cally from the activities. 

3.2.3 Attitudes toward Science and the Teacher’s Teach

 

Students of Prangwalai stated thei

hen participating in the hands-on activity such as on t

classifying of substances. 

The students who were participants presented their

 Science in the interview. 

 

B1:     “Science is a subject where t

truth as social subject. The le

and fun”  

(G1-1): “Science is a subject that I have to concentrate in. Som

easy but some topics are difficult to understand”

(G1-2): “I think Science is fun to learn” 

re” 

(G6-1): “Science is a subject that studies abou

6-2): “Science is fun to learn and always has experiments” 
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activities. These activities were consisted of group work, presentations, games, 

investigations, and watching videos.  

B1: “I love when the teacher lets us do group works, talk, discuss and present 

 

e the ecosystem investigation” 

B1: “I love watching the global warming video. I saw some things that I had 

ne ctors that affect 

 

alai’s teaching, 

bo lied in a positive 

w

e understand 

gwalai makes me understand more” 

she prepared a lot of instructional media even 

though sometimes I thought she can just use the white board” 

 activities” 

B6: “I feel like everybody; she is good” 

 

 In summary, the students that had been taught by Prangwalai presented 

positive characteristics in all aspects including knowledge, process, and attitude 

toward science. There were some misconceptions presented by the students; this was 

because they had been taught in the content out of areas of Prangwalai’s expertise.  

 

 

 

in front of the class”

 

G1-1: “I love playing games” 

G6-2, B6: “Me too!” 

G6-1: “I lov

ver seen before. Factories, burning things, and cars are fa

this”  

When the students were asked to talk about Prangw

th what they liked and what they did not like, most of them rep

ay. 

 

B1: “I used to learn with a student teacher, they did not help m

the subject. But learning with Arjarn Pran

G1-1: “I feel her intention; 

G1-2: “The teacher explains clearly has a variety of interesting

G6-2: “Sometime when we talk too loud, she was very serious” 

G6-1: “I thought she is good and cares about students” 
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4. Factors Influencing Professional Knowledge Development 
 

ent of 

erged from the 

t or Prangwalia’s professional 

knowledge as enhancing and prohibiting factors. The factors were the cooperating 

te  workload, and the university advisor.  

 

 presented in her 

rnal that her cooperating teacher’s lessons were based on constructivism 

which provided opportunities for students to do investigations by themselves. This 

co n be used in the 

re

learning by using a variety of interesting activities. Her teaching was based on 

provided them to 

ching, I found it 

ed to me that it 

 

 development of 

professional knowledge by presenting the implementation of theory into practice. 

However, the cooperating teacher’s role also was an obstacle for integrating 

Prangwalai’s professional knowledge into writing the lesson plans. 

 

Arjarn Jintana suggested that when identifying expected learning outcomes, a 

teacher doesn’t have to identify measurable behaviors which are not what we 

 There were three main factors, which influenced the developm

Prangwalai’s professional knowledge during student teaching that em

study. These factors affected the developmen

acher, school context and

4.1 Cooperating Teaching  

 

From the first week of classroom observation, Prangwalai

weekly jou

nfirmed that what Prangwalai learned from the methods courses ca

al classroom.  

 

Arjarn Jintana used effective questioning techniques in which the questions 

engaged students’ thinking and further investigation. She engaged students’ 

constructivism, enhanced student science process skills, and 

take control of their own learning….from Arjarn Jintana’s tea

related to some things that we discussed in class. This confirm

was useable in the real classroom (weekly journal: week 1)

 

The cooperating teacher’s teaching enhanced Prangwalia’s
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discussed in class (the capstone course). This makes me wonder which one I 

should rely on (interview 4) 

ent from what 

roblems in the 

edge. Moreover, Prangwalai needed more 

feedback on her lesson plans, but she didn’t receive it from her cooperating teacher. 

She presented her feelings in the journal entry below. 

e of me well, she rarely gave me feedback 

on my lesson plans. So, I don’t know what is my good or bad points and what 

he ability of my 

Prangwalai stated that she needed lesson plan feedback to improve her 

ability in planning and teaching science lessons. The reason that her cooperating 

te teacher did not 

com

in

I do not quite understand the role of a cooperating teacher from my reading. 

given to me. It 

partment (education) organized a meeting for all 

cooperating teachers. We will know more about our roles and be able to ask 

some questions (interview)  

 

When Prangwalai’s cooperating teacher was asked about her 

understanding and actions of being a cooperating teacher, she said she did things from 

what she understood from the documents.   

 

 

 

 

When the cooperating teacher’s opinion was differ

Prangwalai learned from her methods course, this caused p

development of her professional knowl

 

Even though Arjarn Jintana took car

should I do to improve my lesson. I think this also affects t

teaching in that period (weekly journal: week 4) 

 

acher didn’t provide her feedback was because the cooperating 

pletely understand her role. Arjarn Jintana talked about her feelings during an 

terview: 

 

So, I just do what I understand from the documents that were 

will be better if the de
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4.2 School Context and Workload 

ent and learning 

r the school in the 

i

atory equipment 

tudents to learn 

ore than 

other government schools. Many of my friends had problems about lesson 

preparation for 

 

ent and 

r e lessons.  

There were two or three topics where the school already has activities designed. 

signed already. 

 case, I preferred planning my own, but I couldn’t (interview) 

ing lessons or 

p orkload both in 

and outside the classroom

s

I feel so tired and exhausted because of a lot of work to do; writing the memos 

asking for printing the documents or using the school equipment. This week, 

besides teaching I have to prepare a lot of things for the school fair. I have to 

rehearse my students for the show, decorate the booth, and create the game.  I 

feel sad that I don’t have enough time for preparing the lesson or any 

instructional media.” (weekly journal: week 3) 

 

 

The practicum school provided Prangwalai enough equipm

esources to use in her class. Prangwalai presented the readiness of 

nterview. 

As we know, the school (laboratory school) has plenty of labor

and learning resources such as the library, and the garden for s

science. I think this is an advantage for the students in this school m

preparation, but for me I didn’t have any problems in the 

teaching (interview) 

Even though Prangwalai had freedom to use school equipm

esources, she had limitations in identifying learning activities in som

 

For example, on the topic of pollution, there was an activity de

So, I don’t have to create the new lesson plan, just follow the school lesson plan. 

In this

 

Moreover, her workload prevented her from design

roducing instructional media. Prangwalai started talking about her w

 and also stated her exhaustion at the beginning of her 

tudent teaching. 
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My students lost 1 period for learning science because of the 

school fair). I feel my teaching is not effective; I don’t have

prepare my teaching. I still have to be responsible for the booth decoration, 

preparation (the 

 enough time to 

controlling the students show, and also have to prepare my lesson, worksheets 

and knowledge sheets, and the examination for students” (weekly journal: week 

iddle of her 

s

paration for my 

on media, and also special projects…..I appreciate my 

iliar with teacher’s work. I can organize time for my 

planning and the results of my teaching helps student in learning science 

4.3 University Advisor 

 

e of the enhancing 

factors for the development of her professional knowledge. 

 

acher, you (the 

researcher), and Dr. Ken (the university advisor) helped me develop myself. 

f” (interview) 

 

n plans from the 

university advisor. However, she got feedback about once a month. She preferred her 

cooperating teacher to do the same thing that her university professor did. 

 

I didn’t have a relationship with Dr. Ken (the university advisor) as much as I 

had with Arjarn Jintana (the cooperating teacher). I stayed with Arjarn Jintana 

everyday, but Dr. Ken came to observe my class once a month. Every time Dr. 

4) 

 

Prangwalai’s frustration and exhaustion improved in the m

tudent teaching when she was familiar with her workload. 

 

This week I still have a lot of work to do such as the pre

teaching, instructi

teaching, I am getting fam

(weekly journal: week 12)  

 

Prangwalai stated that her university advisor was on

The suggestions from all teachers such as cooperating te

Every time I got feedback, I used it to revise and develop mysel

Prangwalai stated that she appreciated feedback on lesso
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Ken comes, he always give me a detailed comments on my lesso

greatly appreciated. If A

n plans, which I 

rjarn Jintana could do the same as Dr. Ken does, it 

 

 interview when 

ced and inhibited the development of her 

pr often practicing 

wr

 

fessional teacher 

go into the details. In this 

course (the capstone course), we discussed in detail each part of the lesson. 

went to student 

not long before student teaching, so I can write it easily, still 

 confident when 

standing in front of a classroom. 

 

ore confident in front of the class. In the 

seminar (the capstone course), I often went out in front of the class; speaking 

wledgeable and 

 

Prangwalai utilized some activities in her lessons that her friends used in 

the organizing seminar. 

 

On the topic of the food chain, first I tried to think what strategy will help 

students have fun in learning science. I remembered using games that Nan’s 

would be much better (interview) 

4.4 Methods Course (Capstone Course) 

 

Prangwalai stated her assessment of the course in the last

she was asked about the factors that enhan

ofessional knowledge. One outstanding enhancing factor was 

iting lesson plans during the course. 

The important factor that helps me develop myself to be a pro

was often practicing. Writing lesson plans is an outstanding one. In other 

courses, we just write the lesson plan, but do not 

We practiced writing like….3 or 4 lesson plans and then 

teaching. It was 

remember and be familiar with the format and details (interview 4) 

 

Moreover, she thought the course helped her feel more

The other advantage was I feel m

and teaching. I feel more confident, because I speak more kno

more fluently (interview 4) 
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group used in the organizing seminar; I had a lot of fun. S

lesson plan by using this game as a learning a

o, I planned the 

ctivity. I noticed the students had 

However, she made some suggestions for improving the course. She talked 

ab n program.  

hour a week. And if it possible, the program should provide seminar 1 in the 

 the 4th year, and 

nued enhancing 

nceptions about 

ledge into lesson 

characteristics in all aspects including knowledge, process, and attitudes towards 

science. However, the ted misconceptions on some topics. There 

were many factors that affected Prangwalai’s development of professional knowledge 

 teacher, school context and workload, the university 

advisor, and the m

 

1. Student Teaching Environment 

 

1.1 Korapin’s Responsibility and Working Environment 

 

Korapin taught Science subject for 8th grade (Mathayom 2) students for 9 

periods a week (3 periods/ room) in the laboratory school for 18 weeks. She taught 

fun and also understood the scientific concepts (interview) 

 

out duration and time for adding activities in the teacher preparatio

 

I thought 2 hours a week is not enough, to make it better, it should be about 3 

last semester of the 3rd year, seminar 2 in the first semester of

then go to student teaching. It will be very effective 

 

In summary, during the student teaching Prangwalai worked as a teacher in a 

laboratory school. She worked both inside and outside the classroom and she was one 

of the homeroom teachers of the school. The capstone course conti

Prangwalai’s professional knowledge during student teaching. Her co

teaching and learning and the implementation of professional know

plans and teaching were reported. Prangwalai’s students presented the positive 

 students also presen

including the cooperating

ethods course (the capstone course). 

The Case of Korapin  
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room 8/2, 8/3 and 8/4. There were about 40 to 45 students in each cla

responsibility in being the homeroom teacher for students in room 8/2

the classroom

ss. She also took 

. She sits behind 

 almost every period. Korapin was supervised by her university advisor, 

Dr

 

lor’s Degree in 

and high school 

ool and her first 

er. Arjarn Janjira participated 

in a cooperating teach

ery cooperating 

  

Korapin in every class, and asked Korapin to 

observe her in class every pe

ed feedback and 

m management, 

ra’s science classroom. After that she continue observed the classroom of Arjarn 

Janjira, and started teaching by having Arjarn Janjira as a classroom observer. During 

Korapin’s student teaching, she taught two learning units including heredity and 

diversity of living things, and life and formation of pictures. The researcher observed 

her classes and interviewed after the classes for four times. The first to the last were 

on topic of genetic disorders, genetic technology, diversity of animals, and reflection 

of light.  

 

 

. Sangprapha.   

1.2 Korapin’s Cooperating Teacher 

 

Korapin had a 29-year old cooperating teacher who she called “Arjarn 

Janjira” (a pseudonym). Arjarn Janjira graduated with a Bache

teaching middle school (general science). She had taught middle 

students for 3 years, and this was her first year in this particular sch

year being a cooperating teacher for a pre-service teach

er conference that was organized in school by a head teacher of 

grade 8 level. She received the documents, and information like ev

teacher in grade 8 about the details of being the cooperating teachers.

 

Arjarn Janjira observed 

riod. Arjarn Janjira always asked Korapin to reflect on 

what she observed and learned from each class. Arjarn Janjira provid

suggestions for Korapin in aspects of writing lesson plans, classroo

teaching, instructional media and assessments.  

 

Korapin started her first week of student teaching by observing Arjarn 

Janji
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2. Korapin’s Development of Professional Knowledge during Student Teaching 

 

hing, Korapin’s 

of professional 

 practicum. The 

ent teaching is 

ssional knowledge or conception about 

te ection 2.2 on implementation of professional 

knowledge.  

2.1 Underlying Professional Knowledge 

n’s Constructivist View Continues to be Presented  

 

ng during student 

tea at she believed in 

hands-on and m

A teacher prepared the content and comes to class and speak…speak…speak 

in It is not the way 

 student’s head 

which does not work. For me, I believed in effective learning activities that let 

Moreover, she expressed more about the importance of students’ 

curiosity in the science classroom. She thought it was an important factor that 

enhanced student learning of science.  

 

I think students’ curiosity is important, it is the first step in enhancing them to 

learn science. When they asked me what and why we did a particular activity, 

To determine whether the capstone course continues to enhance pre-service 

science teachers’ professional knowledge during student teac

conceptions about teaching and learning and the implementation 

knowledge into lesson plans and teaching were explored during her

development of professional knowledge of Korapin during stud

reported in section 2.1 on underlying profe

aching and learning science and s

 

 

2.1.1 Korapi

Korapin presented a constructivist view of learni

ching. She expressed her feeling in the interview which implied th

inds-on activity. 

 

front of the class made the students bored to learn science. 

to teach, it’s the way to compress content knowledge into

students do by hand, think by head (interview 1) 
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I did not tell them directly. I asked them to notice, question and try to find out 

the answer from the activity instead (interview 2) 

s of students’ 

She thought that the transmission of knowledge 

would not work for teaching science. Instead, she encouraged students to observe, 

quest

t-Centered to 

ring the student teaching period, Korapin expressed that the 

student-centered approach was som

he he presented her 

vi

Some period, the whole process of student-centered is not work. Today, first, I 

ent by themselves. The students presented the 

co time, I have to change 

.3 Korapin’s Conceptions Changed 

 

 teacher’s 

cl ntered approach. 

H s on the 

complicated topics.  

 

Arjarn Janjira showed an effort in organizing a student-centered classroom, she 

was always concerned about individual student prior knowledge. She let 

students think, do an experiment or investigation by themselves. However, in 

the content that was complicated to understand, she used a lecture but always 

 

From the interviews, Korapin presented aspect

constructing their own knowledge. 

ion and find out the answer by themselves. 

 

2.1.2 Sometimes the Teacher Switched from Studen

Teacher-Centered 

 

Du

etimes not working. Whenever students needed 

lp, the teacher should change her role to become an explainer. S

ew in the last interview. 

 

let students designed the experim

nfusions and needs my explanation. In the limitation of 

my role to be an explainer (interview 4) 

 

2.1

Korapin stated what she observed from her cooperating

assroom. She showed that Arjarn Janjira taught based on a student-ce

owever, she used lecture together with question and answer technique
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asked students the questions to track their understanding in that period 

(interview 4) 

constructivism. 

ity. However, in 

complicated topics, a teacher can change the role to be an explainer. Her 

conceptions were influenced by what she observed from the cooperating teacher’s 

classroom

 

to implement professional knowledge during student teaching 

was captured in Korapin’s lesson planni  

 course syllabus 

from last year and were constructed by all teachers in grade 8 levels based on the 

ities and lesson 

erating teacher 

n.  

 

 the lessons by 

to confirm her 

iculum standard 

because the school plan already provided the translation from IPST standard to 

expected learning outcomes.  

 

Korapin’s planning and teaching that were observed by the 

researcher were on topics of genetic disorders, genetic technology, diversity of 

animals, and reflection of light. The researcher received the lesson plan at the same 

 

 In summary, Korapin’s conception was presented as 

Students constructed knowledge through hands-on and minds-on activ

some 

. 

 

2.2 Implementation of Professional Knowledge 

The ability 

ng and teaching in the real classroom

 

2.2.1 Lesson Plans 

 

During the process of planning, Korapin received the

and the long-range plans from her cooperating teacher. These plans were adapted 

IPST curriculum standard. In some learning units, there were activ

plans already provided in the school plan. However, the coop

suggested to her to adapt those plans and recreated to be her own lesso

After Korapin got the long-range plan, she planned

consulting many science textbooks. She consulted the textbook 

understanding of those topics. Korapin rarely consulted IPST curr
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time of observing the classroom. Some findings emerged from the coding process of 

lesson plan analysis and the interviews. 

A. Collaborative Working with the Cooperating Teacher in 

Planning Pr

lesson plans, she 

re starting to write lesson plans. Arjarn 

Ja view with the 

fo

 to me about the lesson. I gave her some 

 

ether before she 

already provided some learning activities, but Arjarn Janjira 

suggested for m e up 

with idea and went to talk to her (Arjarn Janjira), she gave me suggestions. I 

wro efore teaching. 

le planning the 

le  was much easier 

than the period before the course.  

 

In the first semester (during the course), when I started writing lesson plan, I 

don’t know where should I started. I spent all day to get start. Now, my feeling 

changed. I thought about what I want the student to know, which aspects of 

students I aim to enhance, and write it in form of a measurable behavior. After 

 

ocess 

 

Korapin was given the power to design her own 

discussed with her cooperating teacher befo

njira and Korapin showed the process of lesson planning in the inter

llowing paragraphs. 

 

She (Korapin) came to talk

suggestions. Sometimes, she changed the lesson base on my comments. If she

has some different ideas, she told me directly. We planned tog

started writing (interview Arjarn Janjira)  

 

The school 

e to design my own lesson. Almost every plans, I cam

te the lesson plan and bring for her to check again b

(interview Korapin) 

 

B. Process of Planning the Lesson Explained by Korapin 

 

Korapin discussed her systematic thinking whi

sson. She showed the process of planning and writing a lesson plan
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that think about the learning activity that can be used to help student achieve 

the learning outcomes, and assessment strategies will be used (interview 4) 

Her answer presented the systematic planning process and interrelations 

between e

 

 

All of the lesson plans were designed based on constructivism. 

The learning edge. She put an 

nowledge.  

lready know by 

e heard about?” 

t the techniques 

tivities. Students 

a secrete code of life” learning activity.  In 50 minutes of activity, each group studied 

or/and did a ncluded: genetic 

. After finishing 

ise. At the end, 

On the topic of reflection of light, she asked students about how 

humans can see things to introduce students to a keyword, which was “reflection”. 

After that she showed students a diagram of  a flashlight pointing to a mirror, and 

asked the students that “What do you think will happen with the pathway of light after 

it hits the mirror?” before she let them do the experiment. After the experiment, each 

group presented the results, and discussed the results together to make a conclusion 

(lesson plan 4). 

 

 

ach components of the lesson plan 

C. Lesson Plans Designed Based on Constructivism

 

 activities presented her concerns of student prior knowl

emphasis on group work, students’ participation, and construction of k

 

For example, in topic of genetic technology, Korapin investigated 

students’ prior knowledge of the genetic technology that students a

using the question “What are the genetic technologies that you hav

and “what are those technologies used for?” She let students presen

they knew before introducing more techniques with the learning ac

were asked to divide themselves into small groups and participate in a “techniques for 

hands-on activity for 10 minutes per topic. The topics i

engineering, cloning, GMOs, tissue culture and DNA finger print

each technique, students drew conclusions by doing a group exerc

students and teacher made a conclusion together (lesson plan 2).   

 

 



 
243

D. Detailed Writing, Using Appropriate Format, and 

Interrelating Each Component 

 were written in 

 answers were 

riate format. The 

level, semester, 

es, main ideas, 

instructional media, and assessment and these were interrelated. 

Korapin used measurable behaviors in constructing the expected learning outcomes. 

Th tcomes in topic of diversity of animals is shown 

in

Investigate and analyze degree of local environmental problem and natural 

ideas for maintaining balance in the eco-systems, 

based on knowledge of science and 

nt and solving its problems. 

Expected Learning Outcomes 

haracteristics of animals  in each phylum 

by using scientific criteria 

  

Learning Activities 

Introduction (10 minutes) 

 

1. Students answer the question “What is the name of a phylum in kingdom 

Animalia?” (Porifera, Cnidaria, Platyhelminthes, Nematoda, Annelida, 

Anthropoda, Mollusca, Echinodermata, Chordata)  

 

 

Korapin’s lesson plans during student teaching

details. The learning activities, duration, questions or expected

identified in the lesson plans. The entire lesson plans used an approp

header of lesson plans consisted of subject, name of unit, grade 

duration. The content consisted of standard, expected learning outcom

learning activities, 

e example of expected learning ou

 the following paragraph. 

 

Standards 2.2: Life and the Environment 

resources, propose 

sustainable usage of natural resources 

technology, also protecting the environme

 

1. explain c

2. classify animals’ pictures 

3. explain the benefit of using animal in each phylum 

4. suggest the way to conserve species diversity in the society

 

 



 
244

Learning activities (70 mintues) 

2. Each student picks a small piece of paper and they divide themselves into 

group according to their picture. 

3. ... 

ic 

criteria in form of concept mapping and present to the class. 

6. Eac ity of animal in 

y (lesson plan 3) 

 

K

I think she (Korapin) writes a detailed lesson plan, sometime is too much in 

d relation of each 

ummary, during the course Korapin collaboratively planned the 

lessons with her cooperating teacher. The school provided some lesson plans, but 

Korapin’s cooperating teacher suggested to her to construct her own lesson plan. 

Korapin’s lesson plans were designed based on constructivism, were written in detail 

and in interrelating form. Moreover, Korapin presented her systematic thinking in 

planning the lesson plans.  

 

 

 

 

 

 

4. … 

 

Conclusion (20 mintues) 

5. Students classify the pictures of animals into group by using scientif

h group proposed the way to conserve a species divers

the societ

Moreover, the cooperating teacher expressed her feeling on 

orapin’s lesson plans that: 

 

etails of main ideas. Her lesson plan presented an inter

component. From the first day until now, she (Korapin) developed her 

planning ability a lot (Interview with cooperating teacher) 

 

In s
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2.2.2 Teaching Practice 

 

the last teaching practice, 

even though she taught in an area out of her expertise. She compared her feeling at the 

be ntry. 

 I gained more confidence. During the 

first time I taught on the topic of species diversity, which is an area of my 

ex ection of light, I 

feel very confident in front of the class (interview) 

 

 the Teaching 

ategies into her 

rategies that fit with specific science 

concepts incl ’ science process 

plementing the 

 into small sub-topics on the topic of 

genetic disorders (classroom observation). 

ands-on activity 

fo  topic should be 

taught by letting students classify animals in the real situation. 

 

For this lesson plan I designed my own lesson, because the activity in the 

school lesson plan was not interesting. The school lesson plan provided a table 

for students to record the characteristics of animals in each phylum. I thought 

students will understand better if they classify the animals by themselves. So, I 

A. Confidence in Teaching Practice Presented  

 

Korapin presented her confidence in 

ginning and almost the end of student teaching with the following e

 

I feel that during the student teaching

pertise, I feel more insecure. Today, I taught on topic of refl

B. Integrating Teaching Strategies and PCK in

Practice  

 

Korapin integrated a variety of teaching str

teaching practice. She used instructional st

uding: using the hands-on activities to enhance students

skills on the topic of reflection of light and diversity of animals; im

jigsaw technique when the content can be divided

 

Korapin presented the reason behind selecting h

r students on the topic of diversity of animals. She thought that the
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designed the activity which aimed to enhance students’ science process skills 

in classifying animals in group (interview 3) 

On the topic of genetic disorders, Korapin stated the reason of 

us particular topic. 

t can be divided 

an ppreciating with 

sults of using this technique on this topic (interview 1) 

 

ategies During 

 

in her class. For 

ex  the topic of genetic technology, Korapin made agreement with student at 

the beginning of period before giving them a bonus point.  

to answer what will 

happen?” 

Stude

y hand first” (raise up his hand) 

Korapin: “Do you all agree with him?” (classroom observation: week 2) 

 

class, Korapin made an 

agreement with students by discussing about the rule at the beginning of the class 

period. She provided an opportunity for students in making the rule together, so they 

became responsible for their own rule. 

 

Korapin showed that she integrated some techniques she learned 

from the course in her classroom. That technique was positive reinforcement. 

 

ing jigsaw techniques. She appreciated using this technique on this 

 

The reason I selected Jigsaw techniques, because the conten

into a small topic. The students can first separately study about each disease, 

d come back home to listen to their friend’s disease. I am a

the re

C. Integration of Classroom Management Str

Student Teaching 

Korapin used classroom management strategies 

ample, on

 

Korapin: “If I ask a question and you all compete 

nts: “Noisy” 

Korapin: “Yes. What should I do?” 

A Student: “Raise up m

To decrease the amount of noise in the 
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Instead of punishing students by subtracting points, I

reinforcement by adding an extra point if they finish they wo

talk during the class. The student became more active. I think it also build up a 

 used positive 

rk in time or not 

positive attitude of student toward subject and their teacher” (interview) 

 

nt Understand 

as not suddenly telling student the right answer. Instead, she used many 

investigating question to help students understand a science concept. The following 

pa topic of genetic 

tec

 

o you know why in the cloning process, we need to take out the 

he step of experiment” 

“follow the step for what reason?” 

in: “OK. Now think about the dolly sheep, does it have the same 

” 

A student: “Because the egg cell was took out the nucleus, and put the new 

nucleus in” 

Korapin: “So, now do you know why in cloning process, we took out the 

nuclease of egg cell?” 

A student: “Ahh!!..” (classroom observation 2) 

 

 

 

 

D. Using Questioning Techniques to Help Stude

Science 

Questioning techniques were observed in Korapin’s teaching. 

She w

ragraph presents an example of Korapin’s classroom, on the 

hnology. 

Korapin: “D

nuclease of egg cell?” 

A student: “follow t

Korapin: 

Students: (in silent) 

Korap

character with the egg cell?” 

A student: “No

Korapin: “Why not?” 
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E. Variety of Assessment Strategies Observed during Korapin’s 

Teaching  

 in her teaching 

ing; learning journals; students’ answering; 

the exercise; students’ presentation, participation and discussion. Korapin checked 

and provided

However, Korapin did not construct her rubric assessment. She 

us he did not have 

tim

 

eminar 

 good, but I did not have time to do it. In some lesson, the school already 

pro  plan, 

 also design the 

 3) 

nce in and out of the area of her 

expertise during student teaching. She gained more confidence at the end of the 

 period. The content knowledge did not have an affect on Korapin’s 

confidence in teaching. She improved her professional knowledge during the student 

teach eaching strategies, PCK, classroom 

mana

 

3.1 Students’ Backgrounds 

 

Seven of Korapin’s students were randomly selected from two of her 

classes. All students in both classes were students who had a medium-high grade in 

science (2.00-4.00 out of 4). They were interviewed by the researcher after lunch on a 

 

Korapin used a variety of assessment strategies

practice including: mind mapping; observ

 feedback for students’ learning journal. 

 

ed the rubric assessment provided by the school plan. She said s

e to do all the preparation in the limited time. 

Designing a rubric assessment that we discussed and practiced in the s

is

vided the rubric assessment, I just used it. I reconstructed just lesson

and some time an instructional media, I don’t have time to

rubric. It will take me a long time to finish all of that (interview

  

In summary, Korapin taught scie

student teaching

ing by integrating knowledge of t

gement, questioning techniques, and assessment strategies.  

 

3. Korapin’s Students 
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school day. The interview was organized about 3 weeks after they ha

Korapin.  The interview participants consisted of a boy (B1) and t

G1-2, and G1-3) from

d been taught by 

hree girls (G1-1, 

 room 8/1, and a boy (B2) and two girls (G2-1, and G2-2) from 

ro

 

in 

The students’ characteristics were divided into conceptual understanding, 

skills

 

 

al understanding presented during the 

in the meaning of the terms gene and 

ch

me” 

s: (Silent) 

Researcher: “Are they same or different?” 

ine 

s” 

 genes on the 

some” 

 

From the conversations with the researcher, the students explained 

the meaning of chromosome and gene and told the difference between them by using 

their own words. When the students were asked to explain what will happen if a 

human lost his gene or chromosome, they presented their understanding with the 

following paragraph. 

om 8/2. 

3.2 Students’ Characteristics after Being Taught by Korap

 

, and attitude 

3.2.1 Conceptual Understanding 

 

There were some conceptu

terview. An Example of conversation about 

romosome is presented below. 

 

B2:     “We learned species diversity and genetics” 

G1-1: “We learned hormone, gene, and chromoso

Researcher: “What do you mean by gene and chromosome?” 

Student

G1-2: “They are different. Gene is on chromosome, which uses to determ

human characteristic. Chromosome is…..how I can explain thi

B1: “Chromosome is bigger unit which consist of many

chromo
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G2-2: “A man will show some characteristic like down syndrome” 

 happen?” 

There were a lot of abnormal characteristic we learned. These come 

when a person has extra or less chromosome or disorder of gene inside 

ch

dents presented their conceptual understanding on the 

topic of heredity during the interview. 

Many activities were designed by Korapin to enhance student science 

process skills, for example, designing an experiment (reflection of light), drawing a 

gr als (diversity of 

an ere observed by the researcher and also were told by 

students. 

 

B1  and noticed the 

e characteristic 

of each group. We constructed a map and presented to the class at the end” 

er, on the topic of genotype and phenotype, the students were 

asked to record their height information on the white board, and then construct a 

graph from each group. Korapin aimed to provide students’ understanding of 

quantitative characteristics that can not be divided into phenotype.  

 

B2: “After we record data together on the white board, each group construct 

the graph to present data” 

Researcher: “How can this character

G2-2: “Because he has excessive chromosomes” 

G1-1: “The 21st chromosome” 

G1-3: “

romosome” 

 

Korapin’s stu

 

3.2.2 Science Process Skills 

 

aph (phenotype and genotype), and observing and classifying anim

imals). These activities w

: “She (Korapin) give each group the pictures of animals

characteristic of each picture” 

G1-1: “We classified them into groups as we learned about th

 

Moreov
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G1-2: “We saw a continuous of the graph that the height can not divided into 

phenotype other characters such as have and not have dimple” 

Korapin’s students presented a variety of their attitudes toward 

science an

 

 Science 

ree students who 

d B1), three students who were apathetic (G1-

2, G2-1, and B2), and one student who doe  

pr  Subject in the interview. The science lover group 

pr

vorite subjects because 

G1-3: “Science is a subject that I have a chance to observe things, do 

a chance to do interesting activities” 

G1-1: “I think Science is a subject that I have to concentrate in” 

G2-1: “Science contains an attractive content” 

B2:     “Science is difficult, but fun to learn” 

 

The only one student who doesn’t like science expressed her feeling that: 

G2-2: “I think Science is very difficult, learners have to have a good brain” 

 

 

 

3.2.3 Attitude toward Science 

 

d toward learning science with Korapin 

A. Students Presented Different Attitudes toward

 

In the group of Korapin’s students, there were th

loves learning science (G1-2, G1-3, an

sn’t like science (G2-2). The students

esented their feelings on Science

esented their feeling with the following answers. 

 

G1-2: “I think Science is fun to learn. It is one of my fa

it keeps my attention, and reasonable” 

experiments” 

B1: “I love science because I have 

 

In the apathetic group, they presented their feeling that:  
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B. A Variety of Attitudes toward Learning Science with Korapin 

 

learning science with Arjarn Korapin. All students presented that they love learning 

sc

sk her many questions. 

periments in science class” 

rd. It makes me 

rst I don’t dare to answer, but now I 

wan

 well. Whenever I did not understand I can go ask her 

outside classroom” 

activities that she learns from her friend. 

 

 divided us into small groups, and lets one student teach 

the other student. It is easy to understand and I can ask the question to my 

 

, but she likes to 

 

G2-2: “Even though science is difficult, I like to learn when Arjarn let us play 

a matching picture game, work in group, and do the experiments.  

 

In summary, the students that had been taught by Korapin showed their 

conceptual understanding on the topic heredity, presented science process skills such 

After learning with Korapin, students were asked to talk about 

ience with Arjarn Korapin with different reasons. 

 

G1-2: “I like Arjarn Korapin’s class, because I can a

She never stops my questions, instead she helps me find out the answer” 

G1-3: “I love when she uses games, and ex

B1: “When she explains me something, she uses an easy wo

understand easily” 

G1-1: “I love when she has many activities for us to do” 

G2-1: “Arjarn always asked questions, fi

t to answer because I can get an extra point” 

B2:  “She teaches very

 

A student who doesn’t like science said she preferred group work 

G2-2: “I like when she

friend” 

She also showed her feeling that science is difficult

learn from a variety of funny strategies. 
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as designing an experiment, drawing a graph, observing and classif

group. Korapin’s students who like science expressed their positive attitude toward 

learning science with Korapin. The students who did not like 

ying animal into 

science showed she 

resting strategies.   

 

4. Factors Influencing the Development of Professional Knowledge 

 

cted Korapin’s 

n classroom (an example was presented in part of 

Korapin’s development of professional knowledge).  In addition, Korapin expressed 

her feeling e 

de

 under supervision of Arjarn Janjira, our age is 

not much different. This makes me not much concerned about seniority. And 

indedness, I can put full effort in my planning and teaching. I 

iscuss when we 

eekly journal: week 13) 

 

erged from her 

an

I planned the lesson plan by using 5E learning steps. After I taught, my 

university advisor said it was not the right step. She just said that with no more 

details about what was not right, what I needed to correct. So, next period that 

she comes, I just do the simple step of teaching: introduction, teaching, and 

conclusion. I don’t want to take any risk by don’t know how to improve 

myself (interview 4) 

preferred learning science taught by her friends, and inte

4.1 Cooperating Teaching  

 

Observing the cooperating teacher’s classroom affe

conception and teaching in her ow

 that the open-mindedness of her cooperating teacher supported th

velopment of her professional knowledge.  

 

“I think I am very lucky being

also her open-m

an not scares when presenting my ideas. We can actually d

work together” (w

4.2 University Advisor  

 

During Korapin student teaching, some obstacles em

swers. Korapin expressed that:  
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From Korapin’s answer, it can be implied that the univers

affected on Kor

ity advisor also 

apin’s creativity. It obstructed the development of Korapin’s 

professional knowledge.  

 

ntext that affected the case of Korapin was the power of a 

head teacher in the school. She expressed th

to

ussing with my 

. A head teacher 

e use my own. She wants all classrooms to use the 

he designed. I just feel exhausted. I don’t want 

 think or create any thing new, because I knew that it may be not used if this 

 

apstone course, 

es

I thought participating in the course (the capstone course) allowed me to put 

son plans. I feel 

se. Now, when I started 

teaching in the school context, I started writing so fast, this may be because it 

is not long from the time that I wrote the lesson plan during the course. I think 

it is because of my familiarity in writing the lesson plans (interview) 

 

 Another aspect was classroom management that Korapin gained and saw some 

example from the method course. Her application of classroom management 

4.3 School Context 

 

The school co

at the power of this teacher prevented her 

 create new instructional media. 

 

Some lessons, I constructed my instructional media by disc

cooperating teacher earlier. I planned to use in my classroom

saw it, and she did not let m

same instructional media that s

to

teacher did not like it (interview) 

 

4.4 Methods Course (Capstone Course) 

 

Korapin stated that she gained much knowledge from the c

pecially her ability to design lesson plans. 

 

the prior knowledge together. I practiced writing a lot of les

more fluent in writing lesson plans during the cour
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technique from the course into student teaching was in positive reinforcement. It was 

presented earlier on the topic of teaching practice.  

However, Korapin suggested the main difference between the course and a 

re

 

es. For example, 

elivered the lesson plan very well in 

time. When I taught in the real classroom, I found that I had to adapt my plan. 

The students sometimes not understand, struggle with some problem. So, the 

lesson plan could not be delivered on time (interview)  

 

 

u 

 

1. Stu

nts, in Room 4, 

om) in a public 

of 50 to 55 students. Sintu was provided a 

table in a science teachers’ Room with his colleagues. Sintu noticed the differences 

from the first week of observation between students in Room 8/4, 8/8 and 8/14. The 

students in Room 2/4 were more enthusiastic about learning science than the students 

in Room 8/8 and 8/14. Sintu was under the supervision of his university advisor, Dr. 

Sangprapha. Sintu taught in the same grade level and in the same school with 

Sasithorn.  

 

 

 

 

al classroom was contextual difference. 

The main difference I thought about was contextual differenc

in the microteaching activity, we did not teach the real students, we taught our 

friends who had already grown up. We d

The Case of Sint

dent Teaching Environment 

 

1.1 Sintu’s Responsibility and Working Environment 

 

Sintu taught Science for 8th grade (Mathayom 2) stude

Room 8 and Room 14, for 9 periods a week (3 periods in each Ro

school for 18 weeks. Each class consisted 
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1.2 Sintu’s Cooperating Teachers 

mer science teacher for students in Room 8/4 and taught the 

high school students in Chemistry. Arjarn Nadda was a former science teacher for the 

stude

middle and high 

eachers for pre-

a main role as a 

in observing his 

 

as like a school 

dy told him how to 

do it, but he did what he thought he had to do. He asked Sintu to send his lesson plans 

to th  during the real 

fic concepts.  

ience Education 

7 years, but this 

a 

d the duties of the cooperating teacher from the documents provided by the student 

teach g practicum center. There was no special meeting that informed cooperating 

teachers about their responsibilities and duties. Arjarn Nadda said that Sintu sent his 

lesson plans every week, but she did not provide him feedback. She said that Sintu 

already did a good job. From the observation, the researcher found that Arjarn Nadda 

had never come to observe Sintu’s classroom; she wanted him to have privacy in his 

class.   

 

 

Sintu had two cooperating teachers, Arjarn Bancha and Arjarn Nadda. 

Arjarn Bancha was a for

nts in Rooms 8/8 and 8/14.  

 

Arjarn Bancha graduated with a Bachelor’s Degree in Science Education 

with a major in Chemistry and a minor in Biology. He had taught 

school students for 26 years, and had been one of the cooperating t

service science teachers for about 5 years. He said he didn’t take 

cooperating teacher as the other cooperating teacher did. He helped 

classroom that was taught by Sintu. Arjarn Bancha said he knew how to be a

cooperating teacher from being the cooperating teacher last year. It w

tradition that teachers had done the same thing every year. Nobo

e other cooperating teacher, he just helped take care of him

teaching in class. Arjarn Bancha observed Sintu teaching in every class, but only gave 

him suggestions occasionally. Most of his suggestions were in scienti

 

Arjarn Nadda graduated with a Bachelor’s Degree in Sc

with a minor in Chemistry. She had taught high school students for 2

was her first year being a cooperating teacher for a pre-service teacher. Arjarn Nadd

rea

in
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Sintu started his first week of student teaching by

cooperating teachers’ science classrooms. After that he started teac

Arjarn Bancha as a classroom observer when teaching Room 8/4. W

 observing the 

hing by having 

hen he taught 

Room d by for about 5 to 10 minutes and left 

the c

ing: Matter and 

 

researcher observed Sintu when he 

taught on the topics of the Components and Properties of Elements, System and 

eaction, Reflection of 

Light, and Process of Geological Transformation respectively.  

t Teaching 

ance pre-service 

ntu’s conception 

tion of professional knowledge into 

les red during her practicum. The development of 

professional knowledge of Sintu during student teaching is reported in section 2.1 on 

under n about teaching and learning science 

and section 2.2 on implementation of professional knowledge.  

2.1.1 Strong View on Constructivism Presented 

 

Sintu presented his strong view on constructivism during his student 

teaching, for example he was concerned about students’ prior knowledge. When he 

found that the students’ prior knowledge was not complete, he did not continue to the 

next topic. He revised the lesson for students. 

 

s 8/8 and 8/14, Arjarn Nadda just stoppe

lassroom for him to teach by himself.  

 

Sintu’s student teaching covered the learning units includ

Properties and Processes that Shape the Earth. The researcher observed her classes

and interviewed her after class five times. The 

Change of States and the Dissolution of Substance, Chemical R

 

2. Sintu’s Development of Professional Knowledge during Studen

 

To determine whether the capstone course continued to enh

science teachers’ professional knowledge during student teaching, Si

about teaching and learning and the implementa

son plans and teaching were explo

lying professional knowledge or conceptio

 

2.1 Underlying Professional Knowledge 
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For checking students’ worksheets, I found that the student

miscalculated the atomic numbers, I challenged them with a q

was able to do it. So, I revised the same topic again f

s in Room 8/14 

uestion. Nobody 

or them until I was sure 

tha

Sintu presented the activities that provided opportunities for students 

to

tion of substance 

r students in all 

 conduct their own experiments. Everybody shared responsibility 

within the group. I noticed that students in every Room loved to do experiments 

If the experiment was dangerous for students or there were limited 

in nts for help, and 

then did the discussion together. For exam

di ng entry: 

by demonstrating the changing of states and dissolution of 

substance. I checked the laboratory Room. There were two sets of instruments 

e students to help me 

co e observe the 

 their notebooks 

urnal: week 8) 

 

2.1.2 Sintu’s View Not Based on Cooperating Teacher’s Views 

 

Sintu presented his view in contrast with the cooperating teacher’s 

view. He believed in students’ ability to learn science. He expressed his feelings in the 

following journal entry: 

t they can go on to the next topic (weekly journal: week 4) 

 

 conduct scientific experiments. 

 

This week I taught on the topic of change of states and dissolu

for all 3 classrooms. My plan was to provide opportunities fo

groups to

in class; they were excited when seeing that something happened (weekly 

journal: week 4) 

 

struments, Sintu demonstrated the experiment by asking some stude

ple on the topic of the change of states and 

ssolution of substance, he talked about his classroom with the followi

 

Today I taught 

for this experiment that worked. However, I asked som

nduct the experiment, and called every group to com

experiment, read the temperature, and record the temperature in

(weekly jo
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Arjarn Bancha suggested to me that letting student do pres

students’ knowledge. So, students that can do presentations were in the groups 

of good and wise students. I don’t think that is the right idea. I

students can do activities and learn by them

entations needed 

n my opinion, all 

selves, the lower students needed 

more attention and help. If all teachers thought like this, how can we help the 

 

 Presented in Each 

 

ce between 

students in each class in

tudents in Room 

ir own learning. 

der than the students in Room 8/14. The Room 8/14 consisted 

of students who wanted to learn and did bers 

 of students who 

wanted to learn. For the 2/4, they were similar to the students in Room 8/8.” 

cla students’ needs.  

When I planned the lesson, I did not use an activity from the textbook or the 

teachers’ guide book. I just designed my lesson by being concerned with my 

students in different rooms. I tried hard to use the student-centered approach, 

and used a variety of activities, but using the student-centered approach for 

Room 8/14 was different than Rooms 8/4 and 8/8. There were a number of 

students in Room 8/14 that needed the teacher’s guidance (interview) 

 

lower student to learn science? (weekly journal: week 14) 

2.1.3 Different Levels of Student-Centered Methods

Class 

By classroom observation, Sintu presented the differen

 his weekly journal with the following entry: 

 

The first week classroom observation helped me know that s

8/8 were better than I thought. They put more emphasis on the

They worked har

not want to learn science. The num

of students who wanted to learn were less than the numbers

(weekly journal: week 2) 

 

Sintu presented that because of the differences of students in each 

ss, his teaching strategies and methods were different to support the 
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In summary, Sintu presented his strong conceptions on co

believed in students’ abilities in constructing knowledge. He was 

students’ prior knowledge in teaching. Even though his views were different than his 

cooperating teacher, he still believed in student

nstructivism. He 

concerned with 

s’ ability. Sintu presented the different 

level of students’ participation in the class room activities among his classes. He 

pr  who needed it.  

 

 

 to implement the professional knowledge during student 

teaching were captured in Sintu’s lesson planning and teaching in the real class room 

2.2.1 Lesson Plans 

 Process 

Sintu talked about his planning process which started with Arjarn 

Nadda givin ities. He 

sa al standard. He 

de xpected learning 

ou

 

I designed my own learning activity. I started with using the IPST standard as 

a guideline, and set expected learning outcomes based on the standard. In 

learning activities, I thought about each topic and how I could teach this topic 

by not just only me speaking (weekly journal: week 1) 

 

 

 

 

 

 

ovided more attention and help for students

2.2 Implementation of Professional Knowledge 

The ability

 

 

A. Consulting a Variety of Sources in the Planning

 

g him a textbook and a teacher handbook that already had activ

id he looked at them and compared them with the IPST nation

fined the IPST standard in each lesson, and followed with the e

tcomes.  
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B. Concerning the Differences of Students in Each Class in 

Planning the Lesson 

ed that the students in his classes were different. He 

used a variety of teaching strategies for students in each class. In the planning process, 

Si

ons, experiments, etc. Students in each class can learn 

differently. For my class, the students in Room 8/4 can often do student 

pre y students in Room 8/8 and 

8/14 (weekly journal: week 1) 

m 

iew of learning. 

ge activity. For 

uch as Na, NaCl, 

an element, and 

intu planned for 

their properties in groups. Sintu 

designed a m ent or 

ies cards (properties and usefulness) for students to find the 

m he buddy was 

planning to fill out the worksheet together and present it to the class. After that he 

planned for students to conclude the lesson together (Lesson Plan 2). 

 

D. Detailed Writing, Using Appropriate Format, and 

Interrelating Each Component 

 

 

Sintu show

ntu had to think about many strategies.  

 

When I plan lesson for my students, I need to think about many strategies such 

as games, presentati

sentations, but this does not work well with m

 

C. Lesson Plans Designed Based on Constructivis

 

Sintu’s lesson plans presented his constructivist v

In the introduction part, Sintu started with a student’s prior knowled

example, on the topic of the Components and Properties of Elements, Sintu planned to 

find out students’ prior knowledge by writing the chemical formula s

CuO, Cl8 on the board and asking students to classify which one is 

which one is a compound. After that, in the learning activities, S

students to study about elements and compounds and 

atching game that provided name cards (names of elem

compounds) and propert

atching buddy between the name cards and the properties cards. T
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Sintu used an appropriate format for lesson plans

the subject, the name of unit, grade level, semester, and the durati

consisted of standard, expected learning outcomes, main ideas, learning activities, 

instructional media, and assessment and these were interrelated. Si

lesson plan in detail. There were specific questions and expected answ

the lessons. In the lesson plans, Sintu set expected learning outc

national standard th

 which included 

on. The content 

ntu wrote every 

ers provided in 

omes from the 

at aimed to enhance students’ learning in all aspects including 

attitude. There is an example of the expected learning 

rom the given cards 

2. classify elem

4. emphasize responsibility in working as a group (lesson plan 2) 

 

to the expected 

ented in the top 

paragraph.  

However, there were some unclear words, or confusing sentences 

presented in sson plan to his 

cooperating teacher, he said he sen

Sintu showed how important lesson planning was for being a 

teacher. He showed his feelings in the interview after teaching: 

I thought that for being a good teacher, lesson plans were so important. The 

lesson plans allowed me to see how my teaching was going to be. I used to 

teach with no plans, and I felt so blank!! I wasn’t confident on what I would to 

do next (interview 3) 

knowledge, process, and 

outcomes presented below. 

 

Expected learning outcomes 

1. describe usefulness of elements or compounds f

ents and compounds 

3. conduct presentations with correct concepts 

Sintu planned the learning activity related 

learning outcomes. The example of the learning activity was pres

 

Sintu’s lesson plan. When he was asked if he sent the le

t it but did not receive feedback.  

 

E. Importance of Lesson Planning Shown 
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F. Time and Practices Affected Lesson Planning Ability 

 

revising the lesson plan when he had time. He thought lesson planning was like 

lo d interview: 

 relaxed and so I 

ite, write and think. I have time to revise the lesson 

plan en in the future 

 

ginning when he 

had m

 

had a lot of time 

dents will do. I wrote it out 

automatically. It had not been long since the seminar (a capstone course), and 

etimes I 

teach with no lesson plans written ahead of time. When I came back and 

sta for me to do it (interview) 

 

is ability in the 

 

Sintu said he felt that writing lesson plans was not difficult, but 

the most difficult part of the lesson was creating expected learning outcomes to 

enhance students’ attitudes. 

 

I feel that writing lesson plans is not hard, but the hardest part is defending 

expected outcomes for enhancing students’ attitudes. I spent most of the time 

Sintu expressed his creativity in the process of planning and 

oking ahead before it happened. He showed his feelings in the secon

 

Now, I have a lot of time to think when I plan a lesson. I feel

feel creative. I think and wr

before using it. I like thinking about what will happ

(interview 2) 

Sintu compared his planning process from the be

ore time, and when he had a limited amount of time. 

During the first month I felt fine with writing lesson plans, I 

to think about what I will do and what stu

I had plenty of time. Now, there are a lot of things I need to do, so som

rted writing again, it was so hard 

Sintu thought that time and practice affected h

process of planning the lesson.  

G. Problems in Lesson Plan Writing 
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to think about which measurable behavior that I would use in

example, I wanted student to be concerned about 

disadvantages of using some elements or compounds in their lives. I tried to 

 the lesson. For 

advantages and 

think am I able to measure the students’ concerns or should I use some other 

words

 writing lesson plans in areas outside 

his expertise. Sintu said planning the less

co

ite it 

e Reflection of Light, and the Process of 

Geological Transform

the textbook for 

urces including 

 process. His 

students’ prior 

 were written in 

relation of each 

s aimed to enhance students’ learning in all aspects. 

However, in som  problems with identifying the expected 

learning outcome that enhances students’ attitude. Sintu’s was not receiving feedback 

from the ces were other 

 plans were very 

important to guide teachers’ teaching.  

 

2.2.2 Teaching Practice 

 

Sintu’s teaching practices were observed five times by the 

researcher. However, there were some classes that were not observed, but were 

? (interview 3) 

 

Another problem found was

on outside his area of expertise was time 

nsuming. He presented his feelings in the paragraph below: 

 

The first two lessons were in the Chemistry concept, and I could wr

easily. The last lesson was about th

ation. It was hard for me to think about learning 

activities. I spent more time. I had to think and go back to 

content, and came back for writing (interview 3) 

 

In summary, Sintu consulted a variety of so

textbooks, teacher handbooks, and the IPST standard in the planning

lesson plans presented his constructivist views by concerning 

knowledge and participation in classroom activities. His lesson plans

detail, presented in an appropriately format, and showed the inter

component. The lesson plan

e lesson Sintu encountered

cooperating teacher on his lesson plans. Time and practi

factors that affected Sintu’s planning ability. Sintu showed that lesson
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reported about in his weekly journals and interviews. Some findings emerged from 

the data analysis.  

A. Integration of Classroom Management Strategies during 

Student Tea

ies presented in 

bering students’ 

names. He showed the researcher a flip chart where he put students’ pictures and 

na ut an idea he got 

fro

I heard somebody suggest this technique

lems, called out 

ent (interview) 

as using a leader 

group lead  put those stickers on 

 shirts. Those students acted as group leaders who controlled the misbehaviors of 

other members in that class. This technique worked well. There was less noise during 

that period. (

e Teaching 

Sintu let students think about learning objectives before starting 

lessons. In his teaching on the topic of elements and compounds for Room 8/4, he 

asked students to read an activity in the textbook. After that he asked students to help 

define learning objectives of the activity together. In learning activities, Sintu asked 

students to predict what would happen with a copper wire and demonstrated burning 

the wire. After that, he asked every group of students to observe the wires before and 

 

ching 

 

There was some classroom management strateg

Sintu’s classroom. At the beginning, Sintu had problems with remem

mes on to help him remember students in each class. He talked abo

m talking to a friend that: 

 

; I used it and found it works well. I 

started remembering the students who always caused prob

their names or asked them to help me demonstrate the experim

 

Another technique Sintu brought to his class w

student to control class. In that period, Sintu prepared white stickers that had “A 

er” written on them.  He asked one from each group to

their

classroom observation) 

 

B. Integrating Teaching Strategies and PCK in th

Practice 
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after burning. Sintu asked a volunteer of students to write the chem

equation of burning a copper wire on the b

ical formula and 

oard. He helped those students finish it and 

started a discussion activity (classroom

ng activities. He 

 participating in 

mes and observe 

ought that into the scientific formula and 

equation. ed students to 

nce concept easily.  

 

l Media and 

 

n the topic of the 

Pr d reason behind 

us

c, I did not have time to produce my own video. I selected a video 

clip from a movie or a documentary and put them together to introduce this 

topic on, and students 

o and they asked 

me many questions. Next period, I plan for them to find out their answers in 

the school library 

 

Sintu selected video presentation for capturing students’ interests, 

and after that he planned to use the school library as a place for learning resources for 

students to search for more knowledge.  

 

 

 

 observation).   

 

Sintu presented his ability in organizing learni

started the lesson with students setting the learning objectives and

experiments by seeing the real situation. He let students predict outco

a copper wire before and after burning and br

Moving from a real example to a scientific formula help

understand the scie

C. Integrating Knowledge of Instructiona

Technology in Teaching 

Sintu presented the use of a video presentation o

ocess of Geological Transformation. He expressed the feeling an

ing video as an instructional media that: 

 

In this topi

to students. I wanted students to see the real situati

enjoyed watching the video. They were interested in the vide
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D. Integrating Knowledge of Learners and Learning and 

Assessment into the Teaching Practice 

 by starting the 

r understanding 

dents informally 

intu asked students to write in their learning 

journals and hand them

use of formative assessment in his teaching practice.  

 

intu’s Teaching 

ght on the topic 

, he showed that he was not confident in teaching. When Sintu 

asked students to draw pictures of what had happened with concave and convex 

m students’ answer 

(classroom

w

 

I a  my key book to 

t have to use a 

 

In summary, Sintu’s teaching showed an integration of domains of 

professional knowledge including: content knowledge; classroom management; 

teaching strategies and PCK; instructional media and technology; learners and 

learning and assessment. However, teaching outside the area of his expertise affected 

Sintu’s confident teaching. 

 

 

 

Sintu thought about student’s prior knowledge

lesson with activities, and questions to investigate students’ prio

before starting the new topics. Moreover, sometimes he asked stu

about their understanding. Every period S

 in before leaving the science classroom. This showed Sintu’s 

E. Teaching Outside Area of Expertise Affected S

 

Sintu integrated his content knowledge both in and outside the 

area of his expertise into his teaching practice. However, when he tau

of the reflection of light

irrors on the board, he looked in the teacher’s handbook to check 

 observation). He showed that he was not confident in physics concepts 

ith the interview entry below: 

m not sure some pictures were right or wrong, so I opened

check it. It was not like teaching chemistry concept. I don’

textbook or teacher’s guidebook as much as teaching physics concepts” 

(Interview) 
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3. Sintu’s Students 

 

s students were 

ts’ backgrounds 

ter they had been taught by Sintu. The 

students’ characteristics consist of conceptual understanding, science process skills, 

and attitudes toward scien

 

 be interviewed consisted of four 

students: three girls (G1-G3), and one boy (B

All students had a medium grade in science (2.50-2.80 out of 4). The interview was 

organ

3.2 Students’ Characteristics after Being Taught by Sintu 

l understanding, 

When students were asked about the concepts that they learned, they 

ta e of states, and 

di en they were asked the meaning of elements and 

compounds and their difference, they could not define them scientifically, but they 

used their own words to describe and give some examples. Here is an example of a 

conversation presented below: 

 

Researcher: “Do you remember what topics you learned from Arjarn Sintu?” 

G2: “Elements and compounds” 

To determine what learner characteristics resulted from being taught by the 

Thai pre-service who received the special teacher education, Sintu’

randomly selected. The results are reported in section 3.1 on studen

and in 3.2 on students’ characteristics af

ce and the teacher’s teaching. 

3.1 Students’ Backgrounds 

 

Sintu’s students who volunteered to

1). They were students from Room 8/8. 

ized about 3 weeks after they had been taught by Sintu.   

 

 

The students’ characteristics were divided into conceptua

skills, and attitudes 

 

3.2.1 Conceptual Understanding 

 

lked about the elements and compounds, system and chang

ssolution of substance. Wh
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G1: “System and changing of ice to water, water to steam” 

” 

inum, Chlorine or Copper” 

mpounds?” 

Researcher: “If I put three together?” 

B1 ments together” 

The students used their own word “substance” to describe an 

element, i y presented their 

xamples.  

 

ples 

of mple. 

the solution in a 

ker a system, and we call outside the beaker the environment.” 

G3: “W

e when it turned 

e call it a close 

 

rstanding on scientific concepts. 

They expl e different from 

wever, they provided correct examples together with the answers. 

It can be said that they understood the content that was taught by Sintu. 

 

3.2.2 Science Process Skills 

 

Student’s presented learning activities that Sintu used to enhance 

their science process skills 

 

Researcher: “What is an element and what is a compound?

B1: “Element was….one substance…like Alum

Researcher: “How about co

G2: “Put two elements together” 

: “It’s a compound. Compound consisted of two or more ele

 

nstead of using scientific words like “atom”. However, the

understanding of elements and compounds by giving some e

On the topic of System, the students were asked to provide exam

 open and closed systems. They used diluting salt in water as an exa

 

G1: “When we put some salts in water and stir it. We call 

bea

hen the experiment produces some smoke and we did not cover the 

beaker, like Arjarn Sintu showed us, we lost some substanc

into smoke. We call this an open system, but if we cover it, w

system” 

Sintu’s students presented their unde

ained their understanding with their own words which wer

scientific terms. Ho
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G3: “We did an experiment by helping the teacher set objectiv

B1: “Sometimes, he asked us to predict what would happen 

es” 

before doing the 

t what steps should be done during the 

ent in groups” 

ou did?” 

t salt in the water and stir” 

G2: “Another one, he showed us the expe

The students’ answers showed that Sintu provided learning activities 

that s ent of science process skills. He let students do the 

experiment or dem

3.2.3 Attitudes toward Science 

cience, they said 

they liked to

s like this” 

G2: “It was fun. I got a chance to do some experiments. Some experiments are 

so

ents, and like a matching 

game.” 

 other teacher.” 

The students showed the reason that they liked to learn science was 

because of the experiments and games. One student stated that Sintu provided him 

more activities that let him do experiments than the other teacher.  

 

In summary, Sintu’s students presented their conceptual understanding by 

using their own words. Science process skills enhancing activities were shown in the 

experiment, or asked us to think abou

experiment” 

G1: “We did the experim

Researcher: “Can you give me an example of an experiment y

G1: “Pu

riment but called us up to read the 

temperature.” 

 

upported students’ developm

onstrated an experiment and let students be part of it. 

 

 

When the students were asked if they liked to learn s

 learn science because of the experiments. 

 

G1: “I love every subject when the teacher lets us do activitie

 exciting such as having smoke coming out of the beaker.” 

G3: “I like science because I like to do experim

B1: “Me too. Arjarn Sintu let us do more experiments than the
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students’ answers. Moreover, they presented a positive attitude toward learning 

science with Sintu. 

4. Factors Influencing Professional Knowledge Development 

 

interviews or journal writing. When he talked, his talks indicated that his lesson plan 

w t the lessons. He 

ne

or observe your class, you can do 

t that my lesson 

rating teachers” 

 

observation, the cooperating teacher 

did not provide feedback for Sintu’s lesson plan. This factor was one of the important 

facto e during student 

4.2 School Context, Workload, and Time 

 

e prevented him 

fr ted to the school 

context and his workload. Sintu indicated that some school activities including school 

fair, replacing some teachers that were absent, sport days, etc. affected his science 

teaching. 

 

There were a lot of school activities, some activities like sports day; we lost 

time for science class because the school schedule changed from fifty to forty 

 

4.1 Cooperating Teachers  

 

The cooperating teachers were not present in Sintu’s conversation during 

riting ability had not improved, because nobody helped him correc

eded some feedback from the cooperating teacher.  

 

By having nobody check your lesson plans 

your own style, but I found out that it also spoiled me. I fel

plans did not improve. I prefer feedback from my coope

(weekly journal: week 14) 

From Sintu’s journal and classroom 

rs that affected the continuum of Sintu’s professional knowledg

teaching. 

 

On the topic of planning, Sintu stated that limitation of tim

om being creative when planning the lesson. This factor was rela
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minutes. Sometime, students in some room just missed my

week. Finally, I needed to change all plans. All content was c

period. This affected the teaching a

 class the whole 

ompacted in one 

nd learning activity in class (weekly 

ing Science 

reduced his professional knowledge development. The students’ feelings supported 

hi . He showed his 

fe

 

e and told me that I am the first teacher 

ed my 

e think about the new activity that I would let my 

students participate in (weekly journal: week 8) 

e number and 

m

 

duct their own 

nage the class. Sometimes the 

 students did not have motivation to 

concentrate in the class, because they thought that there was no way they 

ade 1(out of 4). 

e failed, so I put 

more emphasis on my own learning (weekly journal: week 9) 

 

4.4 Methods Course (Capstone Course) 

 

Sintu talked about the methods course that affected his student teaching. 

His confidence was enhanced when he practiced by doing before the student teaching 

journal: week 13) 

 

4.3 Number of Students and Students’ Motivation in Learn

  

Sintu showed that students’ motivation was one factor that supported or 

m in creating new activities that enhanced students’ participation

elings in his weekly journal.  

There was one student who came to m

that let him do the experiment in science class. His words encourag

practice a lot. It made m

 

However, there were some negative factors such as th

otivation of students in learning science. 

I feel so tried, when letting more than fifty students con

experiment. It is very hard to control and ma

instruments were destroyed. I feel that

could fail. If they failed, they can redo the test and get a gr

They were not like me when I was student. I was scared to b
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time. The following paragraph presented his feelings about writing lesson plans and 

 

  

) provided me 

h as assessment, 

s, content in the middle school level into lesson plans, 

designing rubrics, and teaching in class. This helped me be confident in my 

Moreover, Sintu showed what he got from a capstone course and brought 

th  such as rubric 

as

ng of my student teaching, but when I 

had lots of work and not enough time, I rarely used it. When I used the rubric 

ivide the rubric 

we talked about 

Sintu’s answers showed that he adapted knowledge and practice from the 

course to his student teaching. However, his answers showed that time limitation did 

no u also presented 

his appreciation of providing feedback in 

co student teaching 

pe

 

For providing feedback in students’ learning journals or any task, I was 

appreciating when I got feedback from the teacher (in a capstone course). For 

my class, even though I had lots of students, I tried my best to write my 

feedback on their work. I thought this helped learners know their good parts or 

some parts that needed to be developed (interview 3) 

 

teaching.

Before student teaching, the seminar course (the course

opportunities for integrating all domains of my knowledge suc

writing lesson plan

ability to do that. (interview) 

 

ose aspects to his student teaching. Sintu used some aspects

sessment in the beginning of student teaching.  

 

I used rubric assessment at the beginni

assessment, I designed just a holistic assessment; I did not d

into small aspects that represented students’ behavior like 

during the seminar (a capstone course) (interview 3) 

 

t allow him to design a detailed rubric during student teaching. Sint

the students’ learning journals during the 

urse. He also provided his feedback to the students during the 

riod. 
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The Case of Sasithorn 

1. Student Teaching Environment 

 

eek (3 periods in 

5 students in 

 the first week, 

 students in three 

ood students sat 

room. The students in the back were not 

paying m es did not bring books or notebooks to the class. 

Sasithorn practiced her teaching in the same school as Sintu. Sasithorn was under the 

super

nd Arjarn Anog. 

e taught. Arjarn 

 lesson plans.  

and high school students for 40 years, 

and had been one of the cooperating teachers for pre-service science teachers for 

about 7 years. He said he observed Sasithorn’s teaching every class, but did not stay 

in the classroom for the entire period. Sometimes, he walked in at the beginning of the 

class, and sometimes he walked in at the end of the class. He gave Sasithorn 

suggestions occasionally on how to manage students’ misbehaviors in the class. 

Arjarn Udom was familiar with being a cooperating teacher.  

 

 

1.1 Sasithorn’s Responsibility and Working Environment 

 

Sasithorn taught Science for 8th students for 9 periods a w

each room) in a public school for 18 weeks. There were about 50 to 5

each class. Sasithorn taught students in room 8/2, 8/3, and 8/7. In

Sasithorn observed her cooperating teachers’ science classroom. The

classrooms were of mixed abilities. She said in three classrooms, the g

in the first two rows in the front of the class

uch attention. They sometim

vision of her university advisor, Dr. Sangprapha.  

 

1.2 Sasithorn’s Cooperating Teacher 

 

Sasithorn had two cooperating teachers, Arjarn Udom, a

Both of them came to observe her classes almost every time that sh

Anong was the one who took responsibility for correcting Sasithorn’s

 

Arjarn Udom graduated with a Bachelor’s Degree in Science Education 

with a major in Biology. He had taught middle 
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Arjarn Anong graduated with a Bachelor’s Degree in Scie

in General Science. She had taught middle and high school students 

had been one of the cooperating teachers for pre-service science teacher for about 7 

years. Arjarn Anong checked lesson plans and prepared labora

together with Sasithorn. Sometime, she went to o

nce with a major 

for 25 years, and 

tory equipments 

bserve Sasithorn’s teaching in class. 

The feedback that Arjarn Anong provided for Sasithorn was in the section of main 

idea a

 units as Sintu 

the Earth. The 

erviewed her after the classes four different 

tim esearcher observed Sasithorn when she taught on the topics of the System 

mical 

R

dent Teaching 

ng, Sasithorn’s 

ion about teaching and learning and the implementation of professional 

knowledge into lesson plans and teaching were explored during her practicum. The 

de dge of Sasithorn during student teaching is 

reported in section 2.1 on underlying profe

teach g and learning science and section 2.2 on implementation of professional 

knowledg

2.1 Underlying Professional Knowledge 

 

2.1.1 Individual Differences Present in the Conceptions 

 

Sasithorn showed her belief in individual differences of her students. 

She thought the teacher’s role should be finding out students’ prior knowledge and 

nd learning activities by emphasizing scientific concepts. 

 

Sasithorn’s student teaching covered the same learning

which included: Matter and Properties and Processes that Shape 

researcher observed her classes and int

es. The r

and Environment, Change of States and the Dissolution of Substance, Che

eactions, and the Refraction of Light respectively.  

 

2. Sasithorn’s Development of Professional Knowledge during Stu

 

To determine whether the capstone course continues to enhance pre-service 

science teachers’ professional knowledge during student teachi

concept

velopment of professional knowle

ssional knowledge or conception about 

in

e.  
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interest, and using these to design the lesson. She expressed her feeling in her weekly 

journal. 

ach student had 

also they had different 

levels of knowledge. So, the teacher should find out about this, and try to find 

y can (weekly journal: week 5) 

 

Sasithorn showed that she believed in classroom dynamic. She 

preferred her students to talk and  discuss during the class activity. She thought this is 

how learning happens. The following paragr

jo

I thought when students were doing an experiment, they need to discuss what 

the ct students to be 

journal: week 7) 

dividual students 

to when they have 

objectives to achieve together.  

 

I organize students to sit in groups to work together, and help each other to 

learn. The collaboration in groups was outstanding when they try to finish their 

group work or compete with other groups when we play a game. I think group 

work is very good for helping each other learning 

 

 

 

 

 

A Teacher should understand individual students because e

something that they are  interested in differently, and 

the way to help them learn as much as the

2.1.2 The Nature of Students’ Learning Science 

 

aph presented her writing in weekly 

urnal.  

 

y see and what they find from the experiment. I don’t expe

quiet all the time of my class. This shows that learning is happening (weekly 

 

She believed in a group work process that can help in

 learn science. She said the group work process will work well 
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2.1.3 Hands-on Activities Presented in Sasithorn’s View 

 

activities. The following paragraphs were examples of her expressions in the weekly 

jo

s about chemical 

equipment, at least, I demonstrated one or two experiments and asked some 

stu to observe what is 

ents by themselves, 

bu  experiment and 

as efraction of light, 

Sa cipate in hands-on activity.  

 

hey needed to draw 

wi e me time, but it’s not 

weekly journal: week 13) 

 

pts 

e science 

co

In this week I taught students how to write the chemical equation, I thought first  

the students have to understand where the formulas of elements come from, 

such as Cl comes from Chlorine, Al comes from Aluminum. Then, I repeat the 

formula and the name for them, let them read out loud and write in their 

worksheet. This will help them understand and then they will be able to 

remember the formula of the element 

There were many times that Sasithorn showed her belief in hands-on 

urnals. On the topic of chemical reactions she showed that: 

 

On this topic, I feel students should do experiments, because it’

reactions. In some experiments where we had a limitation of laboratory 

dents to come to help do the experiment, or at least 

happening (weekly journal: week 8) 

 

Sasithorn thought students should doing experim

t if the classroom had limitation of equipment, she demonstrated the

ked students to observe the experiments. Moreover, on the topic of r

sithorn thought students needed to parti

This week, I taught students how to draw pathway of light. T

th their hands. Providing all pictures for them could sav

help them learning (

2.1.4 Understanding Help Student Remember the Conce

 

Sasithorn showed that students needed to understand th

ncepts before remembering them.  
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In summary, Sasithorn presented that she believed in stu

differences. The teacher should find out student’s prior knowledge an

using to design the lesson. In the nature of students’ learning, Sasithorn’s conceptions 

presented the dynamic process. She believes in effe

dents’ individual 

d interesting for 

ctiveness of hands-on activities, 

discussion process and group work. Sasithorn showed that she believed student’s 

un ing scientific concepts.  

 

 

 to implement the professional knowledge during student 

teaching was captured in Sasithorn lesson planning and teaching in the real classroom. 

2.2.1 Lesson Plans 

A. Process of Planning the Lesson Presented 

he lesson in the 

first in

I started with looking at the IPST standard, content in school textbook, and 

teach es to be 

ents in 

lation 

 cooperating teachers (interview 1) 

 

In her planning process, she related the national standard together 

with content and students. Moreover, she presented that she checked the interrelation 

between each component before sending the lesson plans to her cooperating teachers. 

Moreover, in the planning process, Sasithorn find out what the school had or not have. 

After that she found extra resources in case she needed. 

 

derstanding should come before remember

2.2 Implementation of Professional Knowledge 

The ability

 

 

 

Sasithorn talked about her process of planning t

terview with the following entry: 

 

er handbooks. After that I set the expected learning outcom

interrelated to the recommended standard, content, activity, and stud

each class. After that I wrote the lesson plan, checked the interre

between each part, and send it to my
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“I explored resources of our school, after that I design the

selected some resources from school, searche

 lesson plan. I 

d more from internet, or 

som

B. Constructivist View and Confusing in Organizing Learning 

Activities Pr

on the topic of 

class. In her first 

 the meaning of 

sed system. She 

ledge, providing 

activities in an 

son plan. In the 

wledge and the 

er that contained 

ine their prior 

 helped them understand the meaning of system and its environment 

(lesson plan 1). In this part, Sasithorn put the student prior knowledge and learning 

activities tog g, but Sasithorn 

er feedback and 

The new lesson plan was better. Sasithorn planned to use a blank 

paper and asked them what the meaning of system is by using the student’s prior 

knowledge. She also asked students to give an example of system in their life. 

Sasithorn moved the experiment into f learning activities part of her lesson plan. In 

the closure part, she planned for students to compare their first meaning in the blank 

paper with the worksheet after experiment and conclude the lesson with discussion 

activities.  

etimes created my own such as a transparency” (Interview 2). 

 

esented 

 

In the first lesson plan, Sasithorn planned to teach 

System. The researcher received the lesson plan when observing the 

lesson plan, Sasithorn aimed to enhance students’ understanding of

system and environment, and the differences between an open and clo

presented her constructivist view by concerning students’ prior know

hands-on activities for students to do, and used a discussion activity to help students 

conclude the concept. However, confusion in organizing learning 

introduction, learning activities, and closure was shown in her les

introduction, Sasithorn started the lesson with student prior kno

learning activity together. She asked students to put water in a beak

salt and to stir it. She asked students many questions to determ

knowledge and

ether. This lesson plan was already sent to Arjarn Anon

said she did not give her any comments. The researcher provided h

asked her to rewrite the new lesson plan for use in the next class and to send it to the 

researcher by email.  
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C. Detailed Writing, Using Appropriate Format, and 

Interrelating Each Component 

, for example 

ep; instructional 

thorn used an 

it, grade level, 

es, 

 and these were 

 learning outcomes were defined based on the national 

standard, and aimed to students’ learning in all aspects including knowledge, process, 

, on the topic of refraction of light, Sasithorn set expected 

mes 

cave and convex 

lens 

2. draw pictu

sing of lens in their everyday lives (lesson plan 

4) 

 

ied learning and 

rrelated with them.  

 

D. Confidence Presented in Ability to Write Lesson Plans 

 

Sasithorn’s lesson plans presented appropriate format, content and 

learning activities. In the last interview, Sasithorn showed her confidence in writing 

lesson plan with the following speech: 

 

All of Sasithorn’s lesson plans were detailed

defining: specific questions and expected answers; duration of each st

media; experimental methods; and assessment strategies. Sasi

appropriate format of lesson plan including subject, name of un

semester, duration. The content consisted of standard, expected learning outcom

main ideas, learning activities, instructional media, and assessment

interrelated. The expected

and attitude. For example

learning outcomes as shown below: 

 

Expected leaning outco

1. identify type, position of pictures that happened from con

res that represented the picture formation from concave and 

convex lens in each situation 

3. provide suggestions from u

From the example and others lesson plans, Sasithorn wrote 

expected learning outcomes with measurable behaviors and identif

assessment strategies that inte
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I feel more confident in writing lesson plans. By practicing d

(the capstone course) and bringing it into the real teaching in 

I can do it. My lesson plan was not good ye

uring the course 

school I feel that 

t, but I feel comfortable in writing 

an

lted a variety of 

he differences of 

 

Her lesson plans presented the constructivist view, details and interrelation in writing, 

and enhanced students’ learning in all aspects. However, in the first lesson plan, she 

confused the steps in learning activities.  

 

Sasithorn’s teaching practices were observed four times by the 

researcher served, but were 

ted in his weekly journals and interviews. There were some findings that 

emerged from the data analysis.  

uring Student 

nt strategies presented in 

Sasithorn’s class. To enhance students’ attention in classroom, Sasithorn always 

fo vations) because 

sh eir seat (Weekly 

Journal: Week 5). When she demonstrated an experiment, she asked students to come 

sit in the front row. Moreover, Sasithorn rotated groups of students in every class that 

was observed. She provided reasons behind her action in the weekly journal. 

 

My classroom was narrow and deep, I found the problem that the students in 

the back row did not pay attention to the class. This may be because their seat 

d adapting it in the class (interview 4) 

 

In summary of process of planning, Sasithorn consu

sources such as the national standard and textbook.  She concerned t

students in each class, and interrelation between each component of her lesson plan.

2.2.2 Teaching Practice 

 

. However, there were some classes that were not ob

repor

 

A. Classroom Management Strategies Emerged D

Teaching 

 

There was some classroom manageme

und hands-on experiments, games for the students (classroom obser

e noticed that students like to do activities more than sitting in th
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is too far from the teacher table. I realized one strategy from

management seminar that we can rotate the class. I also

classroom, from one to the other group to

 the classroom 

 walked around 

 show students to pay attention in 

every

ncountered was 

progression list 

dents name, progression in each task or homework, and grade 

po  who did not pay 

at

g in of tasks and 

e students who handed in their left over tasks, but 

sti lk to them, but 

they still did not care, they said if they got zero, they will do the extra work 

(interview 3) 

 

that provided 

process. At the 

beginning, she investigated students’ prior knowledge by using questions or activities. 

During the monstrate some 

rn always asked 

f the class. All 

students were asked to observe the results from demonstration and make conclusion 

by themselves.  

 

For example, on the topic of change of state of substance, 

Sasithorn started the lesson with question-answer activity. She asked students what 

state of substances that students can think of, and asked them to give some examples 

 group (weekly journal: week 4) 

 

Another classroom problem that Sasithorn e

students not handing in homework or tasks. Sasithorn used the 

strategy that showed stu

int. She thought this strategy helped, but there were some students

tention on their point.  

 

I used the progression list to help me enhance student handin

homework. There were som

ll some students who did not care about points. I went to ta

B. Delivering Content Knowledge by Using Appropriate 

Teaching  

 

Sasithorn organized learning activities 

opportunities for students to mainly participate in the learning 

class, Sasithorn let students do experiments, or de

experiments, or calculation method. In the demonstration, Sasitho

some student to help prepare, and conduct experiments in front o
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of changing state of substance in their every day life. She asked s

about factors that effect changing stage of substance. In the learning 

starting the calculation, Sasithorn demonstrated changing state of ice to water and 

water to steam. She asked students to measure, and record the tem

system when changing happened. After the experiment, she discusse

and let students read some information in the textbook. After that

example, and demonstrated how to calculate the energy in the proc

state of ice to water and water to steam. In closure, Sasithorn discussed with students

tudents to think 

activities, before 

perature of the 

d with students, 

, Sasithorn gave 

ess of changing 

 

about the concept of changing state of water, and how to calculate the problem 

question and Sasithorn gave 

ation 2) 

 starting with 

 real situations. 

 question, and 

sithorn used the 

w to draw pictures on the topic of 

refraction of light (Classroom

ropriate strategies to transform content knowledge into specific teaching 

strategies. This showed an integration of her knowledge of scientific concept and 

specific teach

The instructional media that Sasithorn used in her class was 

laboratory equipment, game set, and books in the library. Sometimes she used the 

transparency and video player in her class. There was no computer use in her class. 

When the researcher asked her about the reason she said she did not have time to 

produce her own video but she used the same school resource on the topic of 

processes that shape the earth together with Sintu’s classroom.  

 

 let students finish the conclusion worksheet. Moreover, 

more problem questions to students as homework (Classroom Observ

 

Sasithorn organized learning activities by

investigating student’s prior knowledge and presenting students with

After that, she demonstrated students how to calculate the problem

provided more examples for students to do their own calculation. Sa

same strategies when she taught students ho

 Observation 4). Sasithorn’s teaching showed 

app

ing strategies in Sasithorn’s teaching practice. 

 

C. Utilizing Instructional Media and Technology in Sasithorn 

Classes 
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I did not have time to prepare an extra instructional media, but

video of Sintu’s classroom. For computer, there was not c

classroom to use. Sometime, I asked student to search inform

 I used the same 

omputer in the 

ation from 

int )  

 

D. Concerning Learners and Learning and Using Formative 

Assessment 

concerned with 

s to investigate 

eover, during the 

ts on the table in 

g the class activity. At the end of the 

le earning journals, 

an sessment tool in 

he

I evaluate students by walking around th uring 

al together with 

 well I teach in each class” 

(nterview 1) 

ent by 

 results from the 

g.  

In summary, Sasithorn’s teaching practice showed an integration of each 

domain of professional knowledge including: classroom management strategies; 

content and PCK; learners and learning and using formative assessment in her class. 

Sasithorn presented use of knowledge of instructional media to select and create 

instructional media in her class. However, she did not present her knowledge and 

ability in utilizing technology such as computer in her classroom. 

ernet resources at home and present in the class (interview 4

 

From classroom observation, Sasithorn was 

student’s prior knowledge. She used some assessment strategie

students’ prior understanding such as question-answer and quiz. Mor

class, she walked around the classroom, looked at students’ workshee

each group to assess student’s learning durin

sson, she assessed students by using question-answer, worksheets, l

d mind mapping. She talked about use of students’ journal as an as

r class. 

 

e class, check their worksheet d

the class activities. At the end, I use their learning journ

worksheet to assess how much they learn, and how

 

Sasithorn presented the using of formative assessm

integrating the process of assessment inside her teaching process. The

assessment were used to assess students’ learning and also her teachin
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3. Sasithorn’s Students 

 

m-high grade in 

 were randomly 

ganized about 3 

om room 8/2 were girls (G2-

1, rls (G3-1, G3-2, and G3-3) 

and one boy (B3). All of them like to learn science. 

tudents’ Characteristics after Being Taught by Sasithorn 

The students’ characteristics were divided into conceptual understanding, 

skills, and

There was some conceptual understanding presented on the topic of 

sy ugh the students 

di rovided examples and 

an graph presented 

som rs during the interview. 

When we conduct experiments in the closed area, or the experiment 

that did not produce gas out of the beaker, we call this a closed system” 

Researcher: “How about we dilute salt in water but have nothing to cover the 

beaker?” 

G2-1, G2-2, G3-1: “Closed system” 

G2-1: “There was no gas or anything coming of the beaker, the system did not 

lose anything” 

3.1 Students’ Backgrounds 

 

All students in both classes were students who had a mediu

science (2.50-4.00 out of 4). Five students from the two classes

selected to participate in a group interview. The interview was or

weeks after they have been taught by Sasithorn.  Three fr

 G2-2, and G2-3) and three from room 8/3 were two gi

 

3.2 S

 

 attitude 

 

3.2.1 Conceptual Understanding 

 

stem. Students discussed about open and closed systems. Even tho

d not give a definition of closed or open systems, they p

swered the researcher’s question correctly. The following para

e examples of students’ answe

 

G2-1: “
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G3-2: “We just observe the system, if the system lost energy to environment, 

that we call open system” 

On the topic of elements and compounds, there were some students 

w ic term. 

ingle substance that consists of the same molecule. 

olecule, 

but it still will be a pure substance” 

Re

s of two atoms of the same element” 

 

eir conceptual understanding by 

using the 

and how to pour 

ver, Sasithorn showed students that safety 

was important and needed to be considered when doing an experiment. For example, 

sh nducting or an 

dem

ha interview, Sasithorn’s students talked about the 

process of conducting experiments as presented below. 

 

B3: “Before doing an experiment, Arjarn sometimes let us design the 

experiment, sometime let us read the direction. 

G2-1: “During the experiment, she asked us to observe and record the result. 

After that we make conclusion together” 

   

 

ho provided definitions of element and compounds by using scientif

 

G3-2: “An element is a s

Compounds are substances that consist of more than one different m

searcher: “How about Oxygen?” 

G3-1: “It’s an element. It consist

Sasithorn’s students presented th

scientific term such as atom or molecule.  

 

3.2.2 Science Process Skills 

 

From classroom observation, Sasithorn enhanced students’ science 

process skills such as how to read the temperature from thermometer 

the solution in the beaker correctly. Moreo

e brought a sand can to put the lighted matches in. Before co

onstrating experiment, Sasithorn always asked students to predict what will 

ppen from the experiment. In the 

 



 
287

Moreover, the students enhanced their science p

conducting and discussing experiments. When the results were n

scientific ideas, the students presented their discussion. T

rocess skills in 

ot the same as 

he examples of students’ 

an

re.” 

ore than a 

rs like purity of water, cleaning 

of beaker, or thermometer” 

ld do a repeat experiment, but we didn’t have time. 

So, we wrote the discussion on the experimental worksheet” 

During the interview, students showed their attitude toward science 

subject in a positive way. All students loved science for a variety of reasons 

includ ents; 

learning from experiences; and group work. The students answers are presented 

be

ence subject because I feel like I am a small scientist” 

e to learn science because I can use my thinking all the time. I am 

G3-1: “It is fun to learn because I do experiments by myself such as boiling 

water, measuring temperature. I saw the temperature getting higher and 

higher. It is interesting” 

G2-1: “I like learning by my experiences such as doing, knowing, and 

thinking. 

B3: “I like an experiment that we do in group” 

 

swers are presented below. 

 

B3:    “We help Arjarn do experiments, and measure temperatu

Researcher: “What were the results you found?” 

G3-2: “In the experiment of boiling water the temperature was m

hundred degrees, this is because of other facto

G3-1: “Actually, we shou

 

3.2.3 Attitudes toward Science 

 

ing: being like a scientist; using their thinking process; doing experim

low:  

 

G2-2: “I like sci

G3-2: “I lik

not bored at all” 
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When the students were asked to talk about Sasithorn’s teaching, 

they said they like her class. There are some examples provided in the next paragraph. 

cause she was never bored with my questions” 

ied to set the 

lways smiled in the class, and taught up to date content for 

ade me adore 

B3: “She explained clearly and I understand the topics that she taught” 

ar. I did not have 

ervation and interviews showed that 

the students of Sasithorn presented an understanding of scientific knowledge. They 

boratory equipment, predicting the 

results, conducting experiments with safety. The student’s attitude toward science and 

learning of science were enhanced from Sasithorn’s classroom. 

 

4. Fa

 

 helped her by 

co class. They had 

never sat down and talked after her teaching. Sasithorn’s reflection was presented in 

the second interviews. 

 

Arjarn Anong takes care of me with the lesson plan, laboratory equipment, and 

test. After I got the lesson plans back from her, she gives me suggestion 

sometime on the scientific concept. Arjarn Udom, he was nice. He often 

 

G3-2: “I like her teaching be

G3-1: “She cared about students’ understanding, she tr

experiment for us almost every class”  

G2-1: “She a

example talking about our king project on artificial rain, this m

scientific knowledge” 

G2-2: “She made the science classroom different from last ye

chance to do experiments as much as in her class” 

 

In summary, data from classroom obs

enhance science process skills including using of la

ctors Influencing Professional Knowledge Development 
 

 

4.1 Cooperating Teachers  

 Sasithorn talked about how her cooperating teachers

rrecting scientific concept of her lesson plans, and visiting her 
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walked to see me teach in the classroom for 10 to 15 minutes, but we did not 

sit down and talk after my teaching (interview 2) 

ion influenced her 

planning process. Her cooperating teacher suggested to her to just cover textbook. 

H nning process. 

 

textbook. I did use the textbook to plan the lesson, but I also used IPST 

that I should be concerned with and I used them to 

establish the expected learning (interview 1) 

orn presented her workload in her weekly journals, but she did not 

state that it affected her planning or teaching process. In Sasithorn’s case, she talked 

ab g each group of 

students  

no

 

ent because the 

ol did not have enough equipment for every group. So, I demonstrated 

itation of the school equipment 

in the interview.  

  

I used to prepare the transparency because I know in school we had four 

transparency projectors to use. But, when I check them, there were two that 

were broken, and the other two were used by the classroom teachers. So, that 

period I did not use the transparency in my class (interview) 

 

Sasithorn showed that her cooperating teacher’s suggest

owever, she still was concerned with the national standard in her pla

The cooperating teacher told me to teach based on covering content in the 

standard to be a standard 

 

4.2 School Context and Workload 

 

Sasith

out the limitation of school resources. Sometimes, instead of lettin

 do an experiment, she had to demonstrate the experiment because there was

t enough equipment. 

Today I taught in room 8/2 and we could not do the experim

scho

burning of copper wire and let students observe and discuss after the 

experiment (weekly journal: week 2) 

 

Sasithorn showed another situation of lim
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4.3 The University Advisor 

 

e university advisor made 

suggestions mostly on the teaching process, but did not emphasize the details of 

lesson plans. Sasithorn presented her reflection in the second interview.  

 

of her suggestions were on my teaching and learning activities. In the lesson 

 using an appropriate word. I noticed that she 

did not much emphasize details or interrelating each component” (interview) 

 

from the course 

w

 

ost things I got from seminar (the course) is writing lesson 

plan oving a lot. The other thing was 

writing feedback for students about their tasks or journal. When students wrote 

you wrote it for 

 During student teaching, findings from each case were compared and 

contrasted to find common themes. For the pre-service science teachers’ working 

environment and cooperating teachers, the results revealed that in general, pre-service 

science teachers had at least one cooperating teacher at the school. In the first week of 

student teaching, pre-service science teachers had to observe the cooperating teachers’ 

classrooms. Most of them, such as Prangwalai, Sintu, and Sasithorn noticed the 

Sasithorn said her university advisor also was another enhancing factor 

that helped develop her professional knowledge. Th

Dr. Sangprapha suggested to me in the period that she came to observe. Most 

plan, she gave me feedback on

4.4 Methods Course (Capstone Course) 

 

Sasithorn stated that the most important thing she brought 

as writing lesson plans and providing feedback for students.  

I thought the m

s. I felt that my lesson plans were impr

what they learn and how they feel, I wrote back like the way 

me (Interview) 

 

Thematic Findings Derived among the Cases 
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differences among the students in each class. Korapin did not show that she noticed 

the difference among her classes.  

ool and a public 

perating teacher; 

o 45 students in 

ts in each class. 

ice teachers’ 

l, some teachers 

ers came to visit 

 a short time of the class period. In the laboratory school, there were enough 

learning resources for students and pre-service science teachers to use which included 

eachers provided feedback only when they noticed 

problems; except the cooperating teacher of Korapin who always provided her 

il; they mostly 

The common finding of the development of professional knowledge during the 

 about teaching 

and learning and the ability of participants in planning and teaching the lesson. 

M e compared and 

. 

 

1. Underlying Professional Knowledge: Teaching and Learning Science 

Conceptions 

 

During the student teaching, all pre-service science teachers presented their 

constructivist views of learning. All of them believed in hands-on and minds-on 

 

The differences between practice teaching in a laboratory sch

school included: the number of students; the responsibility of the coo

and school resources. In the laboratory school, there were about 40 t

each class, but in the public school there were about 50 to 55 studen

The cooperating teachers in the laboratory school observed pre-serv

teaching for a whole period in every class, but in the public schoo

observed every class, but did not stay the whole period.  Some teach

just

laboratory equipment and computers. In the public school, school resources were 

limited. 

 

Most cooperating t

feedback and also asked her to reflect on what she observed or learned. The 

cooperating teachers did not emphasize the lesson plans in deta

emphasized the science content part.  

 

student teaching was considered in two aspects including conceptions

oreover, the characteristics of students and influencing factors wer

contrasted among the cases. The thematic findings are presented below
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activities. They believed in students’ abilities to construct their own 

learning activities. However, in some cases, the cases of Korapin 

showed that the students in different classes needed different levels of hands-on 

activit

knowledge from 

and Sintu, they 

ies. Sintu provided more attention and help for students who needed it. Korapin 

thought sometimes, especially with complicated concepts that the teacher had to be an 

ex

 

 taught based on 

structivism that 

 In Sintu’s case, 

 not relying on his 

iew. There were some cases 

including Pragwalai’s and Sasithorn’s that presented their beliefs in classroom 

dy ve learning.  

chers consulted 

ational standard, 

ST standard to 

 used the school 

ic. Most pre-

 sent it to the 

ning. In the case 

of Korapin, she planned the lesson together with her cooperating teacher, which 

affected the development of her professional knowledge in planning the lesson. 

Korapin expressed her systematic planning process by thinking about each component 

and the interrelation between each component while she planned the lessons. Other 

pre-service science teachers wrote the lesson plan first and at the end they checked the 

interrelation between each component. All pre-service science teachers wrote the 

plainer.  

 

All pre-service science teachers were consistent with their prior conceptions.

When they observed classrooms of the cooperating teachers that were

constructivism, their conceptions were enhanced by seeing the con

works in the real classroom like the case of Prangwalia and Korapin.

the cooperating teacher’s view was different than his. He was

cooperating teacher. Instead, he was consistent in his v

namic. They accepted the dynamics of classroom and students’ acti

 

2. Implementation of Professional Knowledge in Planning Lesson 

 

In the process of planning the lesson, all pre-service science tea

a variety of resources including cooperating teacher/s, the IPST n

textbooks, and the teacher handbook. Most of them used the IP

compare with content in the school textbook, except Korapin. Korapin

lesson plans that already identified each national standard for each top

service science teachers planned the lesson by themselves, and

cooperating teacher before teaching at the end of the process of plan
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lesson plan in detail by defining each part of the lesson plan, specific questions, and 

expected answers.  

itten in a good 

nce teachers who 

sson plans that 

 wrote the lesson plans by using his own words 

which som onfusion by 

 constructivism. 

troduction, and 

ir lesson plans 

nowledge, science 

process skills, and attitude. However, in the case of Prangwalai and Sintu, they 

xpected learning outcomes that 

aimed to enhance student’s attitudes by using measurable behavior. In Sintu’s case, he 

ng strategies for 

t. They tried to emphasize students’ hands-on 

activities in their teaching practice. However, in the school context that had limited 

la mes they had to 

experiment by 

themselves. In their demonstration process, they asked some students to help in front 

of the class, asked all students to come to observe the experiment closely, and let 

students conclude the lesson by themselves.  

 

All pre-service science teachers integrated each domain of professional 

knowledge into teaching practice including: science content, teaching strategies, 

 

Most of pre-service science teachers’ lesson plans were wr

format and content. There were some lesson plans of pre-service scie

taught in the public school including Sintu’s and Sasithorn’s le

presented some incomplete parts. Sintu

etimes presented an unclear meaning. Sasithorn showed c

writing learning activities in the introduction part.  

 

All pre-service science teachers planned the lesson based on

They planned to investigate students’ prior knowledge in the in

planned mainly to enhance students’ participation in class. Most of the

aimed to enhance students’ learning in all aspects including k

presented that they had problems with constructing e

presented the difficulty when planning on the topic outside the area of his expertise.  

 

3. Integration of Professional Knowledge into Teaching Practice 

 

All pre-service science teachers selected appropriate teachi

teaching specific science conten

boratory instruments like in the case of Sintu and Sasithorn, someti

demonstrate the experiment instead of letting students do the 
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classroom management; instructional media and technology; 

assessment. However, when pre-service science teachers taught out of

expertise, some of them such as Pragwalai and Sintu stated that th

and formative 

 the area of their 

ey were not 

co ching practice.  

ent strategies 

Prangwalai and 

of their classes. Moreover, Korapin used positive reinforcement with the students in 

ies to help remember students’ name, and Sasithorn used 

an interesting learning activity and rotated students around the class. 

plete conceptual 

ts that were taught by their teachers, except 

Pr  to her students. 

 

f Sasithorn used 

Students of all pre-service science teachers were enhanced in science process 

sk ntu, Sasithorn); 

 communicating 

asithorn). 

Most of students of the pre-service science teachers presented a positive 

attitude toward science except a student of Korapin. She thought science is difficult to 

learn. However, she presented a positive attitude toward learning science with 

Korapin because of the interesting activities. All students presented positive attitudes 

towards learning science with the pre-service science teachers, because they let 

students do and experience real experiments in the classroom.  

nfident to teach. Prangwalai presented her misconceptions in the tea

 

All of them stated that they brought some classroom managem

from the course (capstone course) into their teaching practice. 

Korapin made an agreement and set up the class rules with students at the beginning 

her class. Sintu used strateg

 

4. The Characteristics of Students  

 

Most students of the pre-service science teachers stated a com

understanding in scientific concep

angwalia’s students. Prangwalia’s misconceptions were transferred

Most of the students used their own words which were not scientific words to describe

their understanding except the students of Sasithorn. The students o

scientific terms to explain their understanding. 

ills including: observing (Prangwalai, Korapin): predicting (Si

classifying (Prangwalai, Korapin): designing and conducting 

experiments/investigation (Prangwalai, Korapin, Sintu, Sasithorn): 

the results (Prangwalai, Korapin): measuring metrically (Prangwalai, S
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5. Influencing Factors Affected Development of Professional Knowledge 

ed cooperatively 

viding feedback 

her professional 

 science teachers 

ctivism such as 

constructivism works in the real 

situation. However, when the cooperating teacher did not provide detailed feedback 

on d Sasithorn, it 

ience teacher’s 

urces were other 

nted them from 

itation of 

school resources affected her ability to create instructional media. In the case of 

K er authority was 

nd Korapin, the 

esigned learning 

at partly effected the development 

of their professional knowledge. Prangwalai said she got detailed suggestions from 

the university advisor, but he just came to observe her class about once a month. In 

some cases, the university advisor obstructed pre-service science teachers from 

creativity. In the case of Korapin, she said her university advisor only commented on 

her teaching when it was not correct, but did not provide any more suggestions. This 

discouraged Korapin from designing the new creative activities.  

 

 

The cooperating teachers were the main factor which acted both in the 

enhancing and reducing factors. When the cooperating teacher work

with pre-service science teachers like in the case of Korapin by pro

and chances for her to reflect on what she learned, she increased 

knowledge in planning and confidence in teaching. When pre-service

observed the cooperating teachers’ classes that were based on constru

the case of Prangwalai, it confirmed to her that 

 lesson plans or teaching as in the case of Prangwalai, Sintu, an

interfered with the development of their professional knowledge.  

 

The school context including workload, pre-service sc

authority, number of and motivation of students and limitation of reso

factors that effected the development of professional knowledge. In the case of 

Prangwalai, Korapin, and Sintu, they stated that workload preve

creating the learning activities. In Sasithorn’s case, her workload and lim

orapin, even though her cooperating teacher gave her freedom, h

obscured by the other teachers in school.  In the case of Sintu, a

numbers and motivation of students in class affected the way they d

activities.  

 

The university advisor was another factor th
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All students stated that the main influence they got from a

lesson plan writing. They had chances to practice integrating domains

knowledge before their student teaching. In Prangwalai’s case, she gained m

confidence while teaching in front of the class. Korapin ga

management strategies. Sintu and Sasithorn were appreciative of the 

instructor in providing feedback for student’s learning journals, and 

idea to use with their students. However, there were some suggestions

service science teachers. Prangwalai suggested adding more time in each class period. 

 course was on 

 of professional 

ore 

ined classroom 

role model of the 

they brought the 

 from some pre-

She felt that two hours was not enough. Korapin talked about the contextual 

differences, the course should provide more of the real school context for them to 

participate in and experience.  

 

 



 

CHAPTER VII 

CONCLUSIONS, DISCUSSIONS AND RECOMMENDATIONS 
 

conclusions and discussion of the results. The second part provides recommendations 

for science educato  developers, and related stakeholders in 

Thai teacher preparation in science and others subject areas.  

 

rom this study, 

her studies. This 

answer the main research question: How does a course designed to 

enhance Thai pre-service science teachers’ professional knowledge affect the pre-

lesson planning 

 parts according 

hich is (1) What 

-service science 

wer the second 

does the course enhance pre-service 

science teachers’ professional knowledge during the course? The third phase aims to 

answer the third and the fourth research questions which are (3) In what way does the 

course influence Thai pre-service science teachers’ underlying professional 

knowledge and their ability to implement the professional knowledge during student 

teaching? and (4) What learner characteristics results from being taught by the Thai 

pre-service who have received the special teacher education? 

 

Introduction 

 

This chapter is divided into two parts. The beginning of the chapter consists of 

rs, instructors, curriculum

Conclusions and Discussions 

 

This chapter provides the conclusions of ideas resulting f

together with comparing and contrasting these results to those of ot

chapter aims to 

service teachers’ conceptions about science teaching and learning, 

and teaching? To answer the question, the report is divided into three

to phases of the study.  

 

The first phase aims to answer the first research question w

are the characteristics of a course designed to facilitate Thai pre

teacher professional knowledge? The second phase aims to ans

research question which is (2) In what way 
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1. Designing a Course 

 science teacher 

revious methods 

ers revealed that 

 individual prior 

gical goals, and 

hing skills, and 

ard the teaching 

trategies, subject 

 management, 

ng technology, assessment and teaching based on 

a student centered approach; (7) provide opportunities for pre-service science teachers 

to o planning and 

egrate reflection 

signing process. 

ing or revising a 

suggested from 

(Greene, 2000; Halim, Osman and Meerah, 

2004) and developing countries such as Malaysia (Halim et al., 2004) and the 

Philippines (Pontiveros, Jr., 2004). The results of the assessment can be used to 

im rove courses and make them better correspond to participants’ needs. Moreover, 

the participants backgrounds should be concerned as one of the important factors that 

affected how pre-service teachers learn to teach in the program. This idea supports 

suggestions of Howes’(2002) study. 

 

 

 

 

In the designing process, the first research question is what are the 

characteristics of a course designed to facilitate Thai pre-service

professional knowledge? The results from analysis of the  literature, p

courses,the  current situation and needs of pre-service science teach

the characteristics of a course included that it: (1) be concerned with

knowledge, skills and needs; (2) provide opportunities for pre-service science teachers 

to see examples of how to teach; (3) enhance scientific and technolo

research on best practice; (4) enhance inquiry, planning and teac

reflective thinking; (5) encourage the happiness and attitudes tow

profession; (6) enhance knowledge of topic-specific instructional s

matter knowledge, lesson plans, science process skills, classroom

producing instructional media, utilizi

 revise and implement domains of professional knowledge int

teaching practice through the process of seminar discussion; (8) int

and role models used as activities in the course. 

 

The results revealed the importance of the first step of the de

A needs assessment was an essential outstanding process for design

professional development program. This process was used and 

previous studies in the United States 

p

 



 
299

2. Implementation of a Course 

nowledge during 

 of pre-service 

search questions. 

cience teachers’ 

 what way does the course influence 

Th essional knowledge 

during the school based portion of a companion course? 

Knowledge  

dge, it can be 

ience teachers’ 

ationalist to the 

 Mueller, 2001; 

, pre-service 

ely. The current 

ey believed in 

ithorn presented 

 constructivism. 

science teachers 

hen they were 

trained and educated in the same teacher preparation program, they combined their 

prior conceptions with the conceptions enhanced by the program. Like many teacher 

preparation programs in Thailand which aimed to enhance concepts of student 

construction of knowledge, very many preservice students presented their views on 

“student construction of knowledge” but they interpreted these ideas diversely. This 

claim is supported by the study of Bruce et al. (1997), Skamp and Mueller , and 

 

In the implementation phase, the second research question is: In what way 

does the course enhance pre-service science teachers’ professional k

the course? To answer this question, the professional knowledge

science teachers was concerned with two aspects related to the sub-re

First, in what way does the course influence Thai pre-service s

underlying professional knowledge? Secondly, in

ai pre-service science teachers’ abilities to implement the prof

 

2.1 Influence of the Course on the Underlying Professional 

 

In the aspect of the underlying professional knowle

concluded that at the beginning of the course, pre-service sc

conceptions about teaching and learning science ranged from the r

constructivist view. This is similar to prior studies (Skamp and

Faikhamta, 2007). They found that at the beginning of their program

teachers held conceptions on teaching and learning that ranged wid

results revealed that even though all pre-service teachers said th

constructivism, their conceptions were quite different. Sintu and Sas

their views on the teaching and learning processes related to

Prangwalai and Korapin presented a combination of constructivism with technical and 

rationalist views. The possible reason for this was that pre-service 

held different prior conceptions before coming to the program. W
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Faikhamta which showed the linkage of prior conceptions to the conceptions that the 

program aimed to enhance.   

ence teachers to 

m shifted their 

e of Prangwalai 

ed their prior 

d Barrantes and 

eflection during 

 more cognizant 

nd Atwater said 

found this effect 

hey found that reflection helped geometry student 

teachers become more explicit about their conceptions. They found that their 

tradit n their class. So, 

-service science 

s of the national 

 case. Most pre-

nal standard that 

cess based on 

constructivism. This is related to Faikhamta’s (2007) study. He found that comparing 

views with the national standard affected the changing of the beliefs of pre-service 

science teachers. There was one case in the current study, the case of Sasithorn, that 

revealed that the changes in her conceptions were affected by a social interaction and 

comparing her views with that of her friends. This finding is similar to the results of 

Bruce et al. (1997). The study of elementary student teachers from the SEARCH 

 

By providing reflective opportunities for pre-service sci

clarify their conceptions through a variety of activities, some of the

conception to be more consistent with constructivism like in the cas

and Korapin. Some of them fulfilled, extended, and prolong

constructivist views like in the case of Sintu and Sasithorn. This finding supports the 

study of Bryan and Abell (1999), Bryan and Atwater (2002), an

Blanco (2006). Bryan and Abell found that the process of r

professional training helped pre-service elementary teachers become

of their own views and this affected the changes. Moreover, Bryan a

providing activities that provided teachers an opportunity to confront and refine their 

views facilitated changing of their beliefs. Barrantes and Blanco also 

from reflective experience. T

ional views did not lead to improved achievement of students i

this process helped them shift their conceptions about teaching and learning in the 

classroom (Barrantes and Blanco, 2006).  

 

In this study, the reflective opportunities provided for pre

teachers which included comparing their views with recommendation

standing, comparing with their friends and examples of the classroom

service teachers’ conceptions changed when compared with the natio

pointed out how to organize the teaching and learning pro
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project found that interaction among student teachers affected the changes of their 

conceptions. 

 course on pre-

urse encouraged 

learning science. The results support previous studies in Canada and Australia (Skamp 

 

he Professional 

rom a variety of 

in planning. The 

at collaborative 

to plan science 

 themselves, and their peers. This helped many of them, 

(e.g., Korapin, Sintu, and Sasithorn) look at their lessons more critically. This study 

shares tudy, the results 

lans. Thus, they 

ent of pre-

s such as cases 

reflections, classroom management analysis, microteaching, and application of 

knowledge from research into their lesson plans and teaching provided the picture of 

how they use the professional knowledge in a real classroom.  The results support the 

ideas of previous studies (Hatton and Smith, 1995; Ginns and Watters, 1999; 

Goodnough, 2001; and Amobi, 2005). The studies of Hatton and Smith (1995) and 

Amobi (2005) found that using microteaching in pre-service science teachers 

 

The results of this study showed the influences from a

service science teachers’ underlying professional knowledge. The co

them to become to be more consistent with constructivist-based views of teaching and 

and Mueller, 2001) and Thailand (Faikhamta, 2007)  

2.2 Influence of the Course on the Ability to Implement t

Knowledge 

 

Relative to the ability to implement professional knowledge into lesson 

planning, the results showed that practicing and receiving feedback f

sources helped pre-service science teachers develop their abilities 

results support the findings of Bruce et al. (1997) who found th

planning among participants of their study enhanced the ability 

activities to be rich and full. During the course, lesson plans were critiqued by the 

course instructor, the students

the same results with Ozogul et al. (2006) study. In their s

showed that feedback improve pre-service science teachers’ lesson p

suggested implementing all kinds of feedback to support the developm

service science teachers’ lesson plans.  

 

Relative to their teaching practice, the relevant situation
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education was effective. They found that microteaching provid

experiences that enhanced pre-service teachers’ self-correcting teachi

and Smith also suggested the use of microteaching activities together with journal 

writing to encourage thinking about the action of pre-service teach

studied enhancing professional knowledge of pre-service elementa

adoption of multiple intelligences theory into teaching practice was i

results suggested an application of knowledge from research into teach

order to develop professional knowledge, the program should put an em

research based strategies to help teachers in curriculum de

implementation, selecting effect

ed the concrete 

ng skills. Hatton 

ers. Goodnough 

ry teachers. The 

nvestigated. The 

ing practice. In 

phasis on 

velopment and 

ive instruction and assessment strategies, and utilizing 

knowledge in using educational research (Goodnough, 2001).  The relevant learning 

experie onnect theory to 

There were some findings that emerged from the study that revealed 

factors uring the course 

nd confidence in 

erment, sharing 

opment of pre-

hen pre-service 

 gained 

sharing of their 

 developing of 

hri (2002), who 

studied the effects of peer discourse on the development of pre-service Mathematic 

teachers. The results described the development of pre-service Mathematic teachers’ 

professional knowledge during peer interaction (Manouchehri, 2002). Utilizing ICT in 

teacher education enhanced the development of instructional media and technology 

knowledge. All pre-service science teachers became more familiar with using 

technology to support their teaching and this helped them see its usefulness in the 

nces that were provided for pre-service teachers helped them c

their practice (Ginns and Watters, 1999).  

 

 that affected the development of the professional knowledge d

which were student empowering, sharing knowledge, utilizing ICT, a

content knowledge.   

 

The results from this study showed that students’ empow

of professional knowledge, and utilizing ICT enhanced the devel

service science teachers’ professional knowledge during the course. W

science teachers were empowered, they became more earnest. Many of them

more knowledge when they became leaders.  Moreover, when the 

professional knowledge was built, it enhanced the sharing and

professional knowledge. This supports the findings of Manouche
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classroom. The results support the former studies of Pedro da Ponte 

Bahr et al. (2004). The use of technology provided helpful insigh

teachers to use technology in the classroom to support instruction (Bahr 

et al. (2002) and 

ts into preparing 

et al., 2004); 

this helped pre-service teachers gain more confidence in using computers (Pedro da 

Ponte e

science teachers 

Sasithorn, they tended to provide students with directions for learning, when they 

w prior researches 

ta, 2007).  

professional knowledge by enhancing them to be more consistent in constructivist-

f teaching and learning science. Moreover, the course also affected the 

ability to implement professional knowledge during the school based portion of a 

co e study.  

 phase of the follow up study, there are two research questions that 

guided the study. These are: In what way does the course influence Thai pre-service 

plement 

the professional knowledge during student teaching? and What learner characteristics 

resul ived the special 

 

3.1 Influence of the Course on the Underlying Professional Knowledge 

during Student Teaching 

 

In the student teaching, each pre-service science teacher was in a different 

school context and was under the supervision of different cooperating teachers. These 

t al., 2002).  

 

It was found that lack of confidence of pre-service 

obstructed the development of professional knowledge. In the case of Prangwalai and 

ere not confident in the science content. The results support 

(Hewson et al., 1999; Gess-Newsome and Lederman, 1993; Faikham

 

In summary, the course influenced pre-service science teachers’ underlying 

based views o

mpanion course by having some influencing factors emerge from th

 

3. Follow Up Study 

 

In the

science teachers’ underlying professional knowledge and their abilities to im

ts from being taught by the Thai pre-service who have rece

teacher education? 
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environments affected their underlying professional knowledge and 

implement their professional knowledge during student teaching. 

teaching, all pre-service science teachers presented their constructivist views of 

learning which continued from their prior conceptio

their abilities to 

 During student 

ns shown in the course. All of 

them inds-on activities. They believed in students’ 

abilit

 

arning is not the 

fferent levels of 

n and help for 

the complicated 

e as in the study 

of B during school 

e complexity of 

hers that taught 

by seeing the 

 Prangwalai and 

h found the pre-

t relying on his 

art supports the 

n for supporting this result was that the pre-service 

science teachers did not see that teaching and learning activities of the cooperating 

teacher was fruitful. This claim supported the study of Hewson and Mariana (1987). 

They found that the change in conceptions of teaching was hard to change if the 

student teachers saw that it was not fruitful for them. The disagreements were claimed 

by Hollingsworth (1989) cited in Lotter as an effective factor fostering disequilibrium 

to push forward the science education reform. 

 believed in hands-on and m

ies to construct their own knowledge from learning activities.  

 

However, during the complexity of the school context, there were some

cases like that of Korapin and Sintu that showed that teaching and le

only level of hands-on activities. Instead, they thought about the di

hands-on activities in their classes. Sintu provided more attentio

students who needed it. Korapin thought sometimes, especially in 

concept that the teacher had to be an explainer. This result is the sam

ryan and Abell (1999) and Buraphan (2005), who found 

experiences, a pre-service science teacher began to understand th

teaching (Bryan and Abell, 1999; Buraphan, 2005).  

 

All pre-service science teachers were consistent with their prior 

conceptions. When they observed classrooms of the cooperating teac

based on constructivism, their conceptions were enhanced 

constructivism that works in the real classroom like in the case of

Korapin. This result is different than the study of (Lotter, 2004) whic

service teachers’ views usually differ from their cooperating teachers. In Sintu’s case, 

the cooperating teacher’s view was different than his. He was no

cooperating teacher. Instead, he was consistent in his view. This p

findings of Lotter. A possible reaso

 



 
305

3.2 Influence of the Course on the Ability to Implement the Professional 

Knowledge During Student Teaching 

son during their 

teachers thought 

revious findings 

science teachers 

ulted textbooks; 

 with the IPST 

ific concepts for 

 of Sanchez and 

e pre-service science teachers not only were concerned with the content 

that should be taught, they all realized hands-on activities that enhanced students’ 

learn ouse (1993) that 

ing process of a 

 science process 

 were concerned 

 the topic of the 

s to predict the 

 into a mirror on the topic of the reflection of light. Sintu and 

Sasithorn planned for students to observe the changing of a copper wire after burning 

it on the topic of chemical reaction. They allowed their students to use scientific 

processes to construct knowledge; they did not force their students to receive the 

knowledge directly from the teachers. The result is unlike the previous findings of 

Duschl (1989) who stated that teachers were not concerned about the nature of 

science in the planning process.  

 

 

The pre-service science teachers were able to plan a les

student teaching.  In the process of planning, all pre-service science 

about the content that should be taught first. These results support p

of Sanchez and Valcarcel (1999) who studied the planning process of 

in Spain. However, there were some contradictory results. In this study, pre-service 

science teachers consulted a variety of resources. Korapin cons

Prangwalai, Sintu, and Sasithorn consulted textbooks comparing

curriculum standard to understand the scope and the depth of scient

setting expected learning outcomes in the lesson plans. In the study

Valcarcel, the students’ textbook is the principal reference in the planning process. In 

this study, th

ing in all aspects. This finding was similar to the ideas of Brickh

found content and learning activities were concerned in the plann

chemistry teacher.  

 

By realizing the role of hands-on activities and students’

skills in lessons, it can be implied that pre-service science teachers

with the nature of science in their planning process. For example, on

classification of substances, Prangwalai planned for her students to observe and 

classify everyday life substances. Korapin planned for her student

results of shining a light
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By being concerned with the details of lesson plans, the

that pre-service science teachers’ lesson plans were written using 

content. There were some specific questions and answers, duration, and activities that 

were planned in the lesson plans. By comparing the planning process

pre-service teachers with in-service teachers in the study of Sanche

(1999), the result was different. In-service science teachers wrote sho

their planning process for teaching (Sanchez and Valcarcel, 1999). 

that had positive and negative affects on pre-service science teachers’ lesson plans 

were the cooperating teachers. In the positive way, for example

Korapin, she planned the lesson cooperatively with her cooperating 

expressed her systematic thinking about each component and the inte

the planning process while the others did not. Other pre-service 

wrote the lesson plan first and at the end they checked the interrelation between each 

component. In the negative way, some lesson plans that were writt

Sasithorn showed some incomplete parts. This result showed the r

their lesson plans was no

 results showed 

good format and 

 of this group of 

z and Valcarcel 

rt documents in 

The main factor 

 in the case of 

teacher. Korapin 

rrelationships in 

science teachers 

en by Sintu and 

elationship with 

t being approved by their cooperating teachers as much as 

the others. These results are related to the results of Ozogul et al. (2006) who found 

er develop good 

 teachers were 

Pringle’s (2006) 

e students’ prior 

eir lesson plans 

aimed to enhance students’ learning in all aspects including knowledge, science 

process skills, and attitudes. However, in the case of Prangwalai and Sintu, they stated 

that they had problems with constructing expected learning outcomes that aimed to 

enhance student’s attitudes by using measurable behavior. The results are different 

from the findings of Bumen (2007) who found that the Turkish pre-service teachers 

encountered problems in determining learning objectives in the dimension of 

that feedback on evaluation from the teacher of pre-service teacher affected their 

ability to plan. Good suggestions helped pre-service science teach

lesson plans (Ozogul et al., 2006). 

 

The lesson plans indicated that all pre-service science

concerned with students’ prior knowledge. They used questions and answers, quizzes, 

and activities to find out students’ prior knowledge. This is similar to 

findings. He found that a group of pre-service science teachers took th

knowledge into consideration in their process of planning. Most of th
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knowledge and cognitive process. He said most pre-service teachers said it was a time 

consuming task (Bumen, 2007).  

th the scientific 

topic outside the 

 difficulty, and 

ns. This finding 

 pre-service science teachers became 

uncom  well or they felt 

aching practice, 

activities in their 

. He found that 

structivism that 

context that had 

 Sintu and Sasithorn, sometimes they 

had t e experiment by 

s to help in front 

closely, and let 

 of professional 

ching strategies, 

classroom management; instructional media and technology; and formative 

assessment. However, when pre-service science teachers taught out of the area of their 

expertise, some of them such as Pragwalai and Sintu stated that they were not 

confident to teach. Prangwalai presented her misconceptions in the teaching practice. 

These results are opposite from the study of (Howitt, 2007). His study showed factors 

that influenced pre-service elementary teachers’ confidence in teaching science. The 

 

Another problem found in the study was familiarity wi

content. When pre-service science teachers planned the lesson on a 

area of their expertise, some such as in the case of Sintu reported

another case such as in the case of Prangwalai indicated misconceptio

supports what Pringle (2006) said that

fortable with their planning when they did not know the topic

unfamiliar with the concept.  

 

In aspects of integration of professional knowledge into te

all pre-service science teachers selected appropriate teaching strategies for teaching 

specific science content. They tried to emphasize students’ hands-on 

teaching practice. These results concur with Black’s (2004) study

students effectively use classroom instruction based on con

emphasized hands-on activities (Black, 2004). However, in a school 

limited laboratory instruments like in the case of

o demonstrate the experiment instead of letting students do th

themselves. In their demonstration process, they asked some student

of the class, asked all students to come to observe the experiment 

students conclude the lesson by themselves.  

 

All pre-service science teachers integrated each domain

knowledge into teaching practice which included: science content, tea
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results from his study revealed that science content knowledge did not contribute 

greatly to the confidence toward science and teaching of science (Howitt, 2007). 

 some strategies 

 

nhancing factors 

eciative with the 

o, 

rt the previous 

rs’ professional 

ikhamta, 2007). 

ience teachers’ 

ers, the school 

ty advisor. These factors were also presented in the study of 

Yee Fan Tang (2003). She studied about challenges in supporting student teachers 

profe lts showed the 

 

There were some suggestions presented from the pre-service science 

tea aching practice. 

nd some student 

ior 

In summary, the course continued to enhance pre-service science teachers’ 

underlying professional knowledge. They were consistent with their prior conceptions 

from the course; the conceptions were not changed because of the school 

environment. The school experiences helped them understand the complexity of 

teaching and to make some adaptations. The ability to implement professional 

knowledge was presented during student teaching. An outstanding factor was the role 

 

Most pre-service science teachers stated that they brought

such as classroom management and providing feedback in students’ learning journals

from the course. The finding on role modeling was one of the e

presented during the course. Sintu and Sasithorn said they were appr

role model of the instructor in providing feedback for student’s learning journals. S

they brought the idea to use with their students. These results suppo

studies about using a role model for enhancing pre-service teache

knowledge (Adam and Krockover, 1997; Lemberker et al. 1999; Fa

Other factors that affected the development of pre-service sc

professional knowledge include the supervision of cooperating teach

context, and the universi

ssional learning in field experience in Hong-Kong. The resu

effects of the action context, socio-professional context, and supervisory context in 

her study (Yee Fan Tang, 2003).  

cher about the different context between methods courses and te

This result is related to the study of Black (2004). In this study, he fou

teachers did not prepare for the real classroom context and for students’ behav

(Black, 2004). 
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model from the course that pre-service teachers brought to use with their students 

during student teaching.  

3.3 Characteristics of Learners Resulting from Being Taught by the Pre-

service

ted the complete 

s were transferred to her 

students. Most of the students used their own words which were not scientific words 

to desc  The students of 

 enhanced in science 

process skills including: observing (Prangwalai, Korapin): predicting (Sintu, 

Sasitho nd conducting 

 communicating 

achers presented a positive 

attitude toward science except one student of Korapin. She thought science was 

difficu learning science 

nted positive 

hers, because the 

om.  

In summary, the students’ characteristics including knowledge, process, 

and attitude toward science tended to be in a positive direction. This supported the 

results of the underlying professional knowledge and ability of pre-service science 

teachers. These results support the claim that the course continued to enhance pre-

service science teachers’ underlying professional knowledge and their ability to 

implement the professional knowledge during student teaching.  

 

 Science Teachers 

 

Most students of the pre-service science teachers presen

conceptual understanding in scientific concepts that were taught by their teachers, 

except Prangwalai’s students. Prangwalai’s misconception

ribe their understanding except for the students of Sasithorn.

Sasithorn used scientific terms to explain their understanding. 

 

Students of all pre-service science teachers were

rn); classifying (Prangwalai, Korapin): designing a

experiments/investigation (Prangwalai, Korapin, Sintu, Sasithorn): 

the results (Prangwalai, Korapin): measuring metrically (Prangwalai, Sasithorn). 

 

Most of students of the pre-service science te

lt to learn. However, she presented a positive attitude toward 

with Korapin because of the interesting activities. All students prese

attitudes towards learning science with the pre-service science teac

teachers let students do and experience real experiments in the classro
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Recommendations 

curriculum developers, and related stakeholders in the Thai teacher preparation in 

sc

ment should be 

ent should 

r for a program. 

ants’ needs and 

tional standards. 

prove 

 

nt situation. Moreover, the participants’ background including their prior 

conceptions about teaching and learning, or professional knowledge should be 

in d understanding 

reparation curricula 

covered almost all domains of teacher professional knowledge, they still needed 

op ctice. The results 

endations for 

rovide them an 

 to connect each small piece of their professional knowledge together.  

 

Third, the preparation course should provide practical experiences for them to 

integrate teaching with other domains of teacher knowledge into the areas of their 

teaching. Reflection, supporting feedback, and role modeling of the instructor were 

essential factors that affected the development and learning process of pre-service 

science teachers.  

 

 

This conclusion provides recommendations for science educators, instructors, 

ience and others subject areas. 

 

 First, in the process of developing a course, needs assess

implemented in order to design or revise a preparation course. The assessm

be conducted before planning objectives or activities for a course o

The activities of the course should be designed using the particip

suggestions from the current research findings in national and interna

The program designer or curriculum developer can use this information to im

courses and make them better correspond to participants’ needs and fit with the

curre

vestigated. The individual differences can affect the development an

of pre-service science teachers about how to teach science from the preparation 

program. 

 

 Second, even though the four-year science teacher p

portunities for implementing those domains into their teaching pra

show a potential of a capstone course and offers some recomm

organizing a capstone course before field experiences. This will p

opportunity
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Fourth, over several decades, many learning resources suc

documents and instructional media have been produced in electronic

causing the learning process to change from paper resources to electronic resources. 

To prepare professional teachers for this century, the teacher should

helping students to use technology for finding out the most current kn

science professional development and institutes responsi

h as educational 

 formats. This is 

 be prepared for 

owledge. So, the 

ble for producing science 

teachers should consider integrating knowledge of instructional media and technology 

 be conducted to 

 courses to their 

 that can act as 

 

professional knowledge during field experiences. So, the institutions responsible for 

the production and development of teachers should set the meeting of related people 

including the cooperating teachers, university advisors, school administrators and pre-

service science teachers to understand their responsibilities during student teaching.  

 

 

 

 

 

   

 

 

 

  

 

 

 

and knowledge of research on best practice into teacher education courses. 

 

Fifth, the long term professional development program should

connect what pre-service science teachers learned from their methods

practical experiences in school context. There were many factors

supporting or diminishing factors on the development of pre-service science teachers’
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Needs in Preparation Questionnaire 
********************************************************

 Background Information of respondents 
N name 
__________________________________________________________________ 
M

ame/Last

ajor (Please make an “X” in    below) 
 Physics 

******************* 
 To investigate needs in preparation of pre-service science teachers 

 

 
 

Objectives:
Structures: This questionnaire consists of two open-ended questions 

inutes Time: 15 m
 
 

  Chemistry      General Science  
 Biology                                   Others______________  

 
Description Please write your answers that best describe your opinio
 
1. How prepared are you? Please explain what areas you are ready in 

n  

and what areas 

_____________
_____________

_____________________________ 
______________
______________ 
_____________

______________ 

_____________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
_____________________________________________________________________
_____________________________________________________________________ 
_____________________________________________________________________
_____________________________________________________________________ 

 
 
 

you have problem with? 
________________________________________________________

________________________________________________________
_____________________________________________________________________
________________________________________
_______________________________________________________
_______________________________________________________
________________________________________________________
_______________________________________________________
 
2. What do you need to prepare before your student teaching?  
__________________________ ______________________________

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Appendix B 

Conceptions about Teaching and Learning Science Questionnaire 
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Conceptions about Teaching and Learning Science Queonceptions about Teaching and Learning Science Que

 Background Information of respondents 
N name 
__________________________________________________________________ 
Major (Pleas

ame/Last 

e make an “X” in    below) 
 Physics 

stionnaire 
**************** 

Objectives: To investigate conceptions about teaching and learning science of pre-

 This questionnaire consists of three open-ended questions 

nutes 

 
 
 

stionnaire 
**************** 

Objectives: To investigate conceptions about teaching and learning science of pre-

 This questionnaire consists of three open-ended questions 

nutes 

 
 
 

**********************************************************************************************************************

service science teachers.  service science teachers.  
 
Structures:
 
Structures:
  
Time: 15 miTime: 15 mi
  

   Chemistry        General Science  
 Biology                                   Others______________   

 
Description
 
Description Please write your answers that best describe your opinio
 

n  

explain) 
_____________

_____________________________________________________________________

______________ 
______________
______________
_____________ 

_____________________________________________________________________
_______________________________

______________
______________ 
_____________

_____________________________________________________________________
_____________________________________________________________________ 
 
 
3. How will you use the assessment strategies in your class? 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 
 

☻☺☻☺☻☺☻☺☻ Thank You ☻☺☻☺☻☺☻☺☻

1. How will you plan to teach during your student teaching? (Please 
________________________________________________________

_____________________________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
________________________________________________________
 
 
2. When you teach in class, how do you want your students to be? 

______________________________________
_______________________________________________________
_______________________________________________________
________________________________________________________

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Appendix C 

The Readiness in Implem essional Knowledge Questionnaire 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

enting Prof
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 Background Information of respondents 
N  name 
__________________________________________________________________ 
Major (Please make an “X” in 

ame  Las/ t

   below) 
 Physics 
 Chemistry      General Science  
 Biology                                    Others______________ 

ledge 
*************** 

Objectives: To investigate the readiness in implementing professional knowledge of 

 This rating scale questionnaire consists of 8 main items which each item 

 
 

 
 
Description: Please make an X in the table of answer that best describe your opinion 

) Medium/Fairly   (3) High/Very   
Answers 

ledge 
*************** 

Objectives: To investigate the readiness in implementing professional knowledge of 

 This rating scale questionnaire consists of 8 main items which each item 

 
 

 
 
Description: Please make an X in the table of answer that best describe your opinion 

) Medium/Fairly   (3) High/Very   
Answers 

The Readiness in Implementing Professional KnowProfessional Know
************************************************************************************************************************

pre-service science teachers  
 
pre-service science teachers  
 
Structures:Structures:
consist of sub-questions.   consist of sub-questions.   
  
Time: 15 minutes Time: 15 minutes 
  

 
 
 
 

on the following questions on the following questions 
  
 (1) Low/Not very  (2 (1) Low/Not very  (2

Questions 
1 2 3 

1. How familiar are you with these documents?    
1.1 National Education Act 1999    
1.2 Basic curriculum     
1.3 National Science Curriculum Standard (IPST)    

2. How confident are you to teach the following middle school 
ics? 

   
science top

2.1 Forces and Motion    
2.2 Electricity    
2.3 Light    
2.4 Basic Electronics    
2.5 Matters and Properties of Matters    
2.6 Life and environment    
2.7 Genetics    
2.8 Biodiversity    
2.9 Atmosphere    
2.1 Earth and processes that shape the earth    
2.2 Astronomy    

3. How confident are you in these areas of writing lesson plans?    
3.1 an understanding of school science curriculum    
3.2 writing long range lesson plan    
3.3 writing period lesson plan    
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Description Please make an X in the table of answer that best describe your opinion 
on the following questions 
 (1) Low/Not very  (2) Medium/Fairly  igh/Very   

Answers 
 (3) H

Questions 
1 2 3 

3.4 writing expected learning outcomes    

3.5 writing scientific concepts    

3.6 learning resources used to plan a lesson    

3.7 determine assessment and evaluation method
wi

s a propr ate 
th expected learning outcomes. 

   p i

4. How confident are you in these areas of teaching p cesse     ro s?

4.1 create activity appropriate with scienc content a d stu    n dent 
ability 
4.2 choose teaching strategies and methods for eac scien     h ce
concepts 
4.3 dealing with student misconceptions    

5. How confident are you in these areas of teaching p cesse     ro s?
5.1 Introduction    
5.2 Using special techniques for Slow or fast learners    
5.3 Using language in teaching     
5.4 Questioning Techniques    
5.5 use everyday life example for teaching    
5.6 Technique for induce student interesting an
participations  

d stud t  en   

5.7 Using reinforcement strategies    
5.8 Conclusion    

6. How confident are you in these areas of instructional media?    
6.1 produce instructional medias    
6.2 choosing appropriate instructional medias with cienc

assroom. 
    s e 

content, time, activity and cl
6.3  Using ICT in science classroom    
6.4 Using local resources    

7. How confident are you in dealing with these proble s?    m
7.1 Unruly students in class    
7.2 Timid and introverted students    
7. /class 
assignments 

   3 students who do not complete their homework

7.4 Teaching wrong science concepts    
7.5 Classroom management    
7.6 Punishments    

8. How confident are you in these following topics?    
8.1 Assessment and Evaluation strategies    
8.3 Fitting in with faculty and students    
 
 ☻☺☻☺☻☺☻☺☻ Thank You ☻☺☻☺☻☺☻☺
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Lesson Plan Analysis Sheet 
*************************************************************************** 

Name:_________________________________Topic of lesson: ________________ 
_________________ 

 i lesson Example No
don

Adequate Well 
done 

Date:_____________________
 
Lesson plan analysis in general teaching 
 
Understanding or skills

Planning 
n t 

e 
1. used appropriate consequences 

  
    

and format of lesson plan
2. identified a science less
and content to be addresse

on topic 
d in the 

    

lesson. 
3. examined the content
for the scien

 sta dards 
 clarified 
h

esson 

    n
ce course and

the relationship between t e 
standards and the content of l
4. wrote an learning outco
is aligned with the end-of
ass

m hat 
-lesson 

essment 

    es t

5. plan to use appropri
space 

ate t e and     im

6. identified instruct
and teaching 

ional activities 
strategies that e able 

ontent of 

    
 b

to help student learn the c
lesson  
7. complete aim of teachin
strategy by using appropr

g
iate 

     

activity 
8. plan to monitor stude
ex

nt’s     
isting knowledge 

9. plan for ways to mon
learning during the lesson

itor tudent 
. 

     s

10. plan to use appropriate 
 technology 

ng 

    
instructional media and
to enhance student learni
11. plan to share lear
with student at the be

ning outcomes 
ginning of 

    

lesson 
12. developed an end-of-lesson    
assessment that shows what 
students know or can do relative to 
the content standard for the lesson 

 

13. lesson plan contain the 
alignment between the standard, 
lesson assessment, learning 
outcomes, and lesson content 

    

 
Suggestions: ________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
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Interview Protocol for Pre-service Teachers 
 After Organizing Seminar Discussion 
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Interview Protocol for Pre-service Teachers  
After Organizing Seminar Discussion 

*************************************************************************** 
__________Start time:_______________finish time:__________________ 

Topic of sem
Date:__

inar discussion:___________________________________________ 
 

Introduction 
 

Hi Everyone. Thanks so much for coming. First, I have to ask 
perm

ill spend about 

 this interview. 
r survey in my 
s’ professional 

to look at what 
learn in this course. 

 you. And we'd 
 questions that 

w mine where the 

ission to use a voice recorder; this tool will help me revise your answers. 
Please feel free to speak out you opinion, I confirm that this recorder will be 
secrete, just only me who will listen to our conversation. We w
20 minutes to have conversation. 

 
Before start interviewing, let me explain my purpose of

The reason that I interview you is not for grading, but is fo
research. I am interested in how pre-service science teacher
knowledge during seminar course. This means that we have 
you learn and feel when you 

 
I am interested in details that might seem unimportant to

really like your stories. I've developed a series of preliminary
ill start out following, but we'll also let our conversation deter

questions will go. 
 
P irel inary questionsm  
 

1. Before start organize seminar discussion, how well y
topic of __________________________________

ou know about 
(put the topic)? If 

 you know? you know well, how did
 
Probing question 
 Tell me more about  

- name of course that you learned this topic 
- where did you study about this topic 

2. If you didn’t know well, how did you prepare yourself to organize this 
topic?  

Probing question 
- Where did you find information? 

 
3. Did you have any problem in preparing your seminar session? 

Did your classmate learn anything? If so, why? If not, why not? 
After discussion with your classmate, what knowledge did you acquire 

 after seminar 

 Was the strategy I used to organize seminar discussion effective? If so, 
what is evidences that present effectiveness? 

8. As a result of this session, what have I learned? And how will I use in 
my teaching? 

9. Do you have some more ideas or suggestion? 
 
Closing

4. 
5. 

more? 
6. What did you learn more when designing lesson plan

discussion? 
7.

 
 
 Thank you very much for your help, your answer will be very useful for 
science education research. Moreover, it will be fundamental information 
used to develop preparation course for pre-service science teachers in the 
future. 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

Appendix E 

Interview Protocol for Pre-service Science Teachers  
During Student Teaching 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
345

Interview Protocol for Pre-service Science Teach
During Student Teaching 

ers  

*************** 
______________ 

________________________Class________________Time:____________ 
Topic of science lesson:_______________________________________________ 

************************************************************
Date:____________Start time:_______________finish time:____
Name: _

 
Introduction 
 

Hi____________(name). Please feel relax after teachin
me to start interviewing? If no, tell me when you are ready. Fir
permission to use a voice 

g. Do you want 
st, I have to ask 

recorder; this tool will help me revise your answers. 
Pl right or wrong. 

ecorder will be 
ill spend about 

 this interview.  
s to continue capture your knowledge and feeling after 

 This interview will not effect your grading of student teaching, 

estions that will start out 
re the questions 

ease feel free to speak out you opinion, your answers will not 
I am interested in details of your teaching. I confirm that this r
secrete, just only me who will listen to our conversation. We w
15 minutes to finnish conversation. 

 
Before start interviewing, let me explain my purpose of

This interview aim
seminar course.
so feel free to talk with me. 

I've developed a series of preliminary qu
following, but we'll also let our conversation determine whe
will go. 
 
Pr imel inary questions 

 
be obser1. Why did you select this lesson to ved? 

? 
what and why? 
 other strategies 

te the lesson to 

 you use any 
orked best and 

What connections were there between teaching strategies and students’ 
learning? What does this tell you about what you need to do in the 

plementing the 
s should I have 

considered? 
9. Did you use any strategies of assessment that you learned from seminar 

course in your classroom? If so, what is it and how it works? 
10. Did you use ideas from seminar course to help you plan and teach this 

lesson? If so, please give me some example. 
 
Closing

2. Did the student learn anything? If so, how can you know
3. Did anything significant occur in your classroom? If so, 
4. Was the strategy you used the most effective one? What

might have been effective? 
5. Did you know student existing knowledge? 

- If so, how can you know? And how well did you rela
the student’s knowledge, experience, and interests? 

- If not, how might I have done this better? 
6. How well did you manage classroom behavior? Did

strategies to control classroom? If so, what technique w
what didn’t work? 

7. 

future? 
8. Did you consider learning theory in preparing and im

lesson? If so, what theories worked? If not, what theorie

 
 
 Thank you very much for your help, your answer will be very useful for 
science education research. Moreover, it will be fundamental information 
used to develop preparation course for pre-service science teachers in the 
future. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

Appendix G 

Expected Levels of Teachers’ Professional Knowledge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
347

Appendix Tab owledge from 
reparation, 

research l -service science teachers 
 

Teacher profes kn

le G1  Expected levels of teachers’ professional kn
science teacher curricula, standard for teacher p

iteratures and need of pre

sional owledge  

General agogy 
 

) 

Ped
dge (PKno K)

Peda
Co

nowle

gog
nte
dge

ic
nt 
 (P

al 

CK
wle

KExpected le
Teachers’ pro

C
u

cu
l

In
st

ru
ct

io
n 

 

In
st

ru
ct

io
na

l M
ed

ia
  

an
d 

Te
ch

no
lo

gy
  

Ed
uc

at
io

na
l P

hi
lo

so
ph

y 
 

R
es

ea
rc

h 
on

 B
es

t P
ra

ct
ic

e 
 

LIn
st

ru
ct

io

A
ss

es
sm

en
t  

Su
bj

ec
t M

at
te

r 
(C

K
) 

Le
r a

n
L

n 
 K

no
w

le
dg

e 

ar
ne

d 

vels of  
fess

knowledge 
presented in 

t/Document 
Ed

uc
at

io
na

l

Le
ar

ne
r a

n
L

ional 

Subjec
 C

on
te

xt
 

d 

g
rn

in

ea
rn

in
g 

 
C

la
ss

ro
om

 
M

an
ag

em
en

t  
C

ur
ric

ul
um

  

ea
rn

in
g 

 
C

la
ss

ro
om

 
M

an
ag

em
en

t   L
ea

um
  

rr
i

ea
rn

er
 a

nd
  

1 Science teache
preparation curricula

r 
               

1.1 University F
Education curricu

aculty of 
lum 1 1 1 1 1 0 1 1 1 1 1 0  

(2004) 
0 1   

1.2 Rajaphat Insti
(Teacher Training
curriculum  (2

tutes 
 C g

004) 
1 1 1 0 0 1 1 0 olle e) 1 1 1 1   0 1 

2 Standards for teac
preparation 

her               

2.1 Standard for Scie
 of 
chers 

STA)
0 1 0 1 1 1 1 0 1 1 1 1 0 0 

nce 
Teacher Preparation
National Science tea
Association (N
(2003) 

 

2.2 GSTEP Fram
accomplished te
Georgia System

ework for 
achi of 
ic Teacher 

gram (2005) 

1 1 1 0 0 1 0 0 ng 

Education Pro

0 1 0 1   0 0 

2.3 The Capab
The Education Rev
Office (ERO) in N
Zealand (1998) 

le Teacher of 
ie  
ew 1 1 1 0 0 1 0 1 w

 0 1 0 1   0 0 

2.4 Standard for Teacher 
Teache ’ 

nd,  
9)  

0 1 0 1 1 1 0 0 0 0 1 0 0 profession of rs
council of Thaila 4th

edition (199

0

2.5 National plan for 
reforming in teacher 
education and development 
of educational personnel 
(Office of the National 
Education Commission 
[ONEC], 1995)  

0 1 0 0 1 1 1 0 0 0 0 1 0 0 

3 Literature Reviews               
3.1 Halim, and Meerah, 
(2002) 0 0 0 0 0 0 0 1 0 1 0 0 0 0 

3.2 Penso, (2002) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
 
 

 



 
348

Appendix Table G1  (Cont
 

Teacher Professional Kn e  

inued)  

owledg

General P
Knowled (PK) 

 

eda
ge 

gogy Pedag
Con

owled

og
ten
ge 

ical 
t 
(PCKKn )Expected

Teachers’ pro
 leve

fes
knowledge
presented in 

Subject/Document 
Ed

uc
at

io
na

l
 

Le
ar

ne
r a

ls of
sion
 

  
al 

 C
on

te
xt

nd
 

Le
ar

ni
ng

  
C

la
ss

ro
om

 
M

an
ag

em
en

t  
C

ur
ric

u

ru
ct

io

A
ss

es
sm

e

Su
bj

ec
t M

at
te

r 
 

er
 a

L

lu
m

  

In
st

n 
 

nt
  K

no
w

le
dg

e

Le
ar

n
nd

 
ea

rn
in

g 
 

C
la

ss
ro

om
 

M
an

ag
em

en
t  

cu
lu

m
  

rr
i

C
u In
st

ru
ct

io
n 

 

In
st

ru
ct

io
na

l M
ed

ia
  

an
d 

Te
ch

no
lo

gy
  

Ed
uc

at
io

na
l P

hi
lo

so
ph

y 
 

R
es

ea
rc

h 
on

 B
es

t P
ra

ct
ic

e 
 

 

3.3 Zembal-Sau
(2002) 

l et al. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

3.4 Goodnough (2002) 0 0 0 0 0 1 0 0 1 1 0 0 0 1 
3.5 Coble and Ko ll

96) 0 0  0 1 0 1 0 0 ba a, 
Jr. (19  0  0 0 0 0 0

4. Needs a
 4th year

ssessme of
the  pre-se e

r 
     

nt  
rvic           

science teache
4.1 in 2004 0 0 1 0 1 1 0 0 0 1 0 1 0 0 

 4.2 in 2005 0 0 1 0 1 1 1 0 0 1 0 1 0 0 
 4.3 in 2006 0 1  1 1 1 1 0 0 1 0 1 0 0 1

Total 2 9  6 1
0 

1
1 9 1 3 1

0 2 11 2 2 4

Note: Meaning:  1 present in the data   0 not present in the data  
 

 
 

 

 

 

 



 

BIOGRAPHICAL DATA 
 

Savittree  Rochanasmita  Arnold 

1, 1980 

land 
 

6/331 T. Taparuck A. Maung, Samutprakarn   

R 

E-MAIL  moeyeku@yahoo.com ail.com 
 

PERSONAL WEBSITE : http://arjarnsavittree.multiply.com  
 
EDUCATION:    YEAR

NAME   : Mrs. 
 
BIRTH DATE  : January 
 
BIRTH PLACE  : Bangkok, Thai

ADDRESS                     : 159
                                                   Province, Thailand 10270  
 
PHONE NUMBE           : 081-4211919 
 

  : , moeyeku@hotm

 INSTITUTE  DEGREE/DIPLOMA 
 

2 UGA 
 

Research Internship 
 

Grad. Dip. 
ience Profession) 

 
2002 Kasetsart Biology) 

ond Class Honors 

GRANTS:            YEAR

006 International 

2003 Kasetsart Univ. 
(Teaching Sc

 Univ. B.Sc. (
with Sec

 
 INSTITUTE  CONFERENCES 

 
2008 IPS sian Science 

2007 The Graduate School, posium, 
AILAND. 

200 ssociation Research in 
ching (NARST) 

an Francisco, CA, 

2006 NSTA/ICASE International 
Conference, Anaheim, CA, USA.  

 

 
SCHOLARSHIPS  : 2002-2008 Scholarships for studying in B.Sc.,  

Grad. Dip. And Ph.D. from the Project for the 
Promotion o Science and Mathematics Talented 
Teachers (PMST), under the management of the 
Institute of Promotion of Science and Technology 
Teaching (IPST), Thailand.

T Conference of A
Education (CASE), Kaohsiung, 
TAIWAN. 
ICASE Asian Sym

Kasetsart Univ. Pattaya, TH
6 IPST National A

Science Tea
Conference, S
USA. 

 IPST 

 



 

 

 


	GRADUATE  SCHOOL,  KASETSART  UNIVERSITY
	1.6 Video and Voice Recorder


