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Leapfrogging Development for Primary School by Using the I-OKRR Model
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Abstract

The purpose of this academic article was to analyze and to synthesize the literatures about the school
administration for leapfrogging development. The authors read and analyzed the literatures related to
leapfrogging development by using the OKR (Objective Key Result) model and tried to integrate it with the
concept of innovation organization and reflection. The authors then synthesized the I-OKRR model for
leapfrogging development in primary school that is consisted of six-step process. The I-OKRR model consists
of: 1) Survey of current state and needs of the stakeholders, 2) Communicate about the I-OKRR Concept,
3) Building the mutual collaboration through MOU for challenging goals, 4) Following the I-OKRR plan, 5)

Monitoring and evaluating results, and 6) Reflection on I-OKRR action. At final, the first author, as a school

*Corresponding author. Tel.: -

Email address: kbuaraphan@gmail.com
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director, applied the [-OKRR model with her school, namely Chumchonbannongbor school
(Wijitratsamakkee). She found that the I-OKRR model was effective and practical in developing leap quality
of school in several dimensions.

Keywords: Primary, School administrator, Leapfrogging development, Innovation, OKRs, I-OKRR
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Abstract

This empirical study demonstrated the relationship of three beliefs: epistemological, pedagogical, and
technological of Thai teachers in Chiang Rai, who teach Chinese as a foreign language. This study is mix-
method research, including quantitative and qualitative research. The researchers implemented
questionnaire of 128 cases were validated and analyzed using structural equation modeling (SEM). The
results reveals that the teachers believe more on constructivism pedagogy which reflect on both
pedagogical and technological beliefs whilst they reject the idea of innate ability and see that human’s
effort is important to overcome difficulty; however, they still believe in authority Knowledge and certain
Knowledge which refer to the respect of master of knowledge. Based on the literature review, the
researchers compared the findings of this research with other researches in Asian context. It implies that
Thailand, Singapore and China teachers who work in the different social political environment, but
underlying beliefs about the knowledge teaching and ICT intergraded education is shared. The qualitative
study investigated 5 in-service teachers. Semi-structured interviews were applied for the qualitative data
collection. Apart of the interviews, we have got 4 replies from online open ended questions. The findings
from quantitative research were confirmed by a following qualitative research. The findings indicate that
CFL teachers in Chiang Rai tend to use ICT in a mixing of traditional and constructivist approaches, but
because of barriers they prefer traditional approach. These barriers are including education policy, ICT
infrastructure and teachers’ technological pedagogical content knowledge and online learning materials
and tools.
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M ntroduction

Research shows the influence of teachers’ beliefs towards their teaching practice (Abdelraheem,
2004; Richardson, 1996). Therefore, it is important to understand their beliefs to improve their teaching
behaviors (Kane, Sandretto, & Heath, 2002; Wu, Palmer, & Field, 2011). Chinese language gains more focused
recently because the economic driving. Learning Chinese as a secondary language has been popular in
various countries e.g. Asian. Therefore, the teaching of Chinese as a foreign language (CFL) has become a
big market and requires research to improve their proficiency (Singh, 2013). From the literature, we found
there were studies in Asia including China, Hong Kong, Taiwan and Singapore relate to epistemological,
Pedagogical and technological beliefs of teachers. Relationship among the three beliefs and the beliefs to
contextual variable were identified including contextual variables include culture, political perspectives and
etc. However, there were few research regarding the relationship of the three beliefs in Thailand specially
in teaching Chinese. More studies are needed to explore if similar constructs would emerge from different
context. The OECD and UNESCO (2016) suggest researchers that:

“... Putin place a centralized system for periodic (annual or biannual) collection and publication
of statistics, fed by school level data regarding infrastructure, equipment, training and use. Complement the
gathering of statistics with evaluations (qualitative data) and continued participation in international surveys
to enable a deeper understanding of the issues at hand and a comparative perspective on how Thailand is
progressing of ICT.”

In doing so, this empirical research aims to examine the relationships among Chiang Rai CFL
teachers’ epistemological beliefs, pedagogical beliefs and their preferred use of ICT to support and gain the

deeper understanding about the CFL teachers’ beliefs and toward to the use of ICT.

B Literature Review

In this section, based on previous research by other authors it gives an overview of the three belief
dimensions: Epistemology, Pedagogy, and Technology Use; how the relation between epistemological
beliefs and pedagogical beliefs are; and how the two belief dimensions effect on technology use of the

teachers including their use of technology in their teaching.

1. Teachers’ epistemic beliefs

The epistemological beliefs concept refers to how people think of the nature of knowledge and
learning, how people get to know and how knowledge is formed and evaluated (Hofer & Pintrich, 1997).
Perry (Perry Jr, 1999) raises the idea of the four stages of epistemological developmental: dualistic,
multiplistic, relativistic, and commitment with relativism. The model has been later adjusted by several
authors. Schommer (Schommer, 1990) argues that the developmental model may not be able to express
the complexity of epistemic beliefs because it is unidimensional nature. Later she suggests a
multidimensional model in four independent beliefs: innate ability, quick learning, simple knowledge, and

certain knowledge.
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In the concept of lifelong learning, epistemological thinking is an essential element; it determines
how individuals learn both formal learning in school and informal learning in working place. Epistemology
research reveals how individuals obtain, evaluate and utilize knowledge (King & Kitchener, 1994; Kuhn,
1991).

The models of Perry and Schommer are alternatively implemented by different authors in different
contexts in order to evaluate teachers’ epistemological beliefs. Several researchers adapted Schommer’s
model; Chan and Elliott (Chan & Elliott, 2004) investigated epistemological beliefs of Hong Kong pre-service
teachers by using the 30-item survey; their results were different from Schommer’s due to different culture.

Hofer (Hofer, 2008) proposes that these models should be tested in different cultures. Cheng,
Chan, Tang and Cheng (Cheng, Chan, Tang, & Cheng, 2009) used the same questionnaire with interviews;
they found similar findings of Hong Kong pre-service teachers. Chai and Khine (Sing & Khine, 2008) also
adapted Chan and Elliott’s approach to examine epistemological beliefs of Singaporean pre-service
teachers; they found a similar pattern; they applied different background variables including teachers’
program level, gender, major subjects, ethnicity, and their teaching experience. Later Chai, Deng, Wong and
Qian (2010) employed the same approach to evaluate epistemological beliefs of South-China teacher
education students. The findings from the same approach found similar pattern of their epistemological
beliefs when compare teachers from Singapore, Hong Kong and South-China. Furthermore, Chai (Chai,
2010a) employed epistemological beliefs and pedagogical beliefs into a qualitative research to evaluate
Singaporean teachers; the pedagogical beliefs was composed of two dimensions: constructivist and
tradition. The results reveal relation between the two beliefs.

Studies of epistemological beliefs show that the epistemological beliefs of teachers affect their
way of teaching (Chan & Elliott, 2004; Deng, Chai, Tsai, & Lee, 2014; Pajares, 1992; Sing & Khine, 2008; Wong,
Chan, & Lai, 2009); therefore, it is necessary to investigate teachers’ pedagogical beliefs as well which is

discussed in the later section.

2. Teachers’ pedagogical beliefs

Pedagogical beliefs refer to individuals’ desirable approaches of learning and teaching including
meaning and roles of both teachers and learners. Pedagogical beliefs can be divided into two main
perspectives: teacher-centered and student-centered (Kember, 1997). Teacher-centred may be referred as
traditional approach which means the teachers play a center role of learning and teaching activities; the
activities focus on knowledge transmission from a master (teachers) to novices (learners) who act as passive
listeners (Brooks & Brooks, 1999; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012). By contrast,
student-centred is an active learning; learning relies on self-inquiry of students; students learn by their own
experience to explore or discover facts which leads to different levels of learning: remember, understanding,
application, evaluation, and creation (Krathwohl, 2002). Thus, the student-centred is referred as

constructivism (Brooks & Brooks, 1999; Chan & Elliott, 2004).
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3. The relationship between teachers’ epistemological beliefs and Teachers’ pedagogical

beliefs

The beliefs of how to teach and learn relates to how knowledge is acquired (Hofer & Pintrich, 1997).
Individuals who believe knowledge is a set of facts, usually rely on traditional teaching and learning (Fang,
1996). By contrast, if individuals perceive knowledge is formed by constructing by students themselves
usually rely on constructivism teaching approach (Maggioni & Parkinson, 2008). Therefore, pedagogical

beliefs can be divided into two dimensions: traditional and constructivism pedagogical beliefs.

4. The relationship among epistemological beliefs, pedagogical beliefs and the preferred use of

ICT

Teacher ICT use is an individual perspective of each teacher to employ ICT as tools into their
everyday life; this includes infrastructure, devices, application and the users. Capacity of ICT can be different
levels: basic operation, customization and creation. Not only technology use in their daily life but also in
their teaching and to what extend they use the technology to enhance their classroom activities. ICT can
be used as pedagogical tools to support teaching activities. A study by Ertmer (Ertmer, 2005) finds that the
way teacher use technology influences the way technology is utilized in classroom. For example, teachers
who hold traditional pedagogical beliefs trend to persuade students to use technology to enhance their
memory and for knowledge transmission. In contrast, teachers who hold constructivist pedagogical belief
tend to apply ICT to support students’ knowledge construction processes (Brownlee, Purdie, & Boulton-
Lewis, 2001). Chai found that in Singapore constructivist teachers tend to apply ICT to both traditionally
and constructively (2010) (Chai, Deng, et al., 2010). He explains that the teachers may see the important of
the two approaches knowledge transmission in traditional pedagosy is important to build a strong ground
understanding before starting construct knowledge which requires a higher skill of learning. To understand
epistemological, pedagogical, and technology-use beliefs of Chinese teachers, Deng et al. (Deng et al., 2014)
conducted a survey and found that the teachers who rely on constructivism pedagogy which affect their
use of technology. By contrast, technology is not in the favor of teachers who rely on traditional pedagogy.

Studies of the relations among epistemological, pedagogical and technology use had been

conducted in Singapore, Taiwan, Turkey, and South-China as shown in Table 1.
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Table 1. Relation between epistemological, pedagogical beliefs to ICT use in teaching in other

contexts
Context, year & source Findings
Singapore and Taiwan pre- -Teachers do not rely strongly on experts or authorities as the
service teachers source of knowledge.

2009 (Chai, Hong, & Teo, 2009) -Teachers do not believe knowledge is certain and unchanging.

-Teachers prefer constructivist teaching.

Singapore pre-service -General ICT competencies support the use of both constructively
teachers 2010 (Chai, 2010a) and traditionally use of ICT
-Traditional teachers trend to use of ICT traditionally.

-Constructivist teachers tend to use of ICT constructively.

Singapore pre-service -Innate ability relates positively to traditional teaching.
teachers 2010 (Chai, Teo, & -Learning effort and process relates positively to traditional
Lee, 2010) teaching.

-Learning effort and process relates positively to constructivist

teaching.
Turkey pre-service teachers -Turkish teachers prefer constructivism teaching rather than
2011 (Yilmaz & Sahin, 2011) traditional teaching.
China teachers -Authority knowledge positively effects on traditional teaching.
2014(Deng et al., 2014) -Authority knowledge positively effects on constructivist teaching.

-Authority knowledge positively effects on traditional use of ICT.
-Certain knowledge positively effects on constructivist teaching.
-Certain knowledge positively effects on constructivist use of ICT.
-Constructivist teaching positively effects on constructivist use of
ICT.

-Constructivist teaching positively effects on traditional use of ICT.

However, these findings could be different in Thailand which does not have Chinese culture as
their background comparing to Taiwan, Singapore, and Hong Kong. Therefore, we need to investigate the
dimensions in Thailand.

This research is guided by the following research questions:

a) What are the Thai CFL teachers’ epistemological beliefs?

b) What are the Thai CFL teachers’ pedagogical beliefs?

) What is the relationship between Thai CFL teachers’ epistemological beliefs, pedagosical
beliefs?

d) What is the relationship among epistemolosgical beliefs, pedagogical beliefs and the
preferred use of ICT?

e) How do the Thai CFL teachers use ICT for teaching and learning?

[17]
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f) What are the barriers to integrate ICT into CFL teaching and learning?

. Research design and participants

Punch (2009) mentioned that research design guide the researchers to seek answers to the research
questions. Research plan consists of strategy; a conceptual framework; studied object; and instruments
and process for data collecting and analyzing (Punch, 2009, p. 113). This empirical research is mixed method;
it includes qualitative and quantitative study. (Punch, 2009, p. 357).

Phrase | is the quantitative research period, the paper-based questionnaires were distributed to
CFL teachers (primary schools, junior high schools, senior high schools) in Chiang Rai by Secondary Education
Service Office Chiang Rai. Questionnaires were distributed to them to rate their feeling of each items of the
three beliefs based on 5-point-scale questions ranging from 1 (Strongly Disagree) and 5 (Strongly Agree). 132
questionnaires were collected and because of not-complete (evaluate by checking blank answers) and not
reliable (standard deviation must over 1.00), 4 questionnaires were removed. Data was ready for analysis
with 128 questionnaires. The average age of CFL teachers is 30 years old. The average working year is 5.1
years. 70.31% teachers are high school teachers.

In order to substantiate this analysis and verify the findings, the qualitative study is need. Phrase
Il is the qualitative research period, the researchers interviewed 5 teachers. 2 teachers are from primary
schools, 3 teachers are from junior and senior high schools. Semi-structured interviews were applied for the

qualitative data collection.

PHASE I: QUANTITATIVE RESEARCH

1. The research instruments

The questionnaire is including 3 sections. The Epistemological beliefs questionnaire (EBQ) and
pedagogical beliefs questionnaire (PBQ) were adapted from Chan and Elliott (2004) and translated into Thai
by two Thai language experts. The epistemological belief questionnaire (EBQ) is consists of 4 sub-scales
with 30 items: Fixed ability (8 items); Learning effort (11 items), Authority knowledge (6 items); Certainty
knowledge (5 items).

Innate/Fixed Ability is the ability from birth/unchangeable on one side scale and dynamic/
developable on another side scale.

Learning Effort/Process is the belief of working hard to archive a learning goal.

Authority/Expert Knowledge is the belief of acquiring knowledge whether it should be obtained by
the learner themselves or transferred from an expert.

Certainty Knowledge is the belief of characteristics of knowledge whether it is unchangeable or
dynamic (Chan & Elliott, 2004). The pedagogical beliefs questionnaire (PBQ) is developed to examine
teachers’ pedagogical beliefs with two sub-scales: traditional approach (18 items) and constructivist
approach (12 items).

The ICT beliefs questionnaire (UIQ) is developed with two sub-scales. General ICT competencies

(GIC) and pedagogical-oriented ICT competencies (PIC). TPACK
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(Technological Pedagogical Content Knowledge) framework (Koehler & Mishra, 2009) was utilized in the
questionnaire.
The pedagogical-oriented ICT competencies with two subscales: traditional use of ICT (16 items)

and Constructivist use of ICT (11 items). These questions were adapted in this study.

2. Research model and hypotheses

This study aims to study the Chiang Rai CFL teachers of their epistemological beliefs, pedagosgical
beliefs and use of ICT including the relationship among the beliefs towards their pedagogical beliefs. The
hypotheses are:

H1: Innate ability has the positive effect on traditional pedagogical beliefs.

H2: Innate ability has the positive effect on constructivist pedagogical beliefs.

H3: Innate ability has the positive effect on traditional use of ICT.

Hd: Innate ability has the positive effect on constructivist use of ICT.

H5: Learning effect has the positive effect on traditional pedagogical beliefs.

H6: Learning effect has the positive effect on constructivist pedagogical beliefs.

H7: Learning effect has the positive effect on traditional use of ICT.

H8: Learning effect has the positive effect on constructivist use of ICT.

H9: Authority knowledge has the positive effect on traditional pedagosgical beliefs.

H10: Authority knowledge has the positive effect on constructivist pedagogical beliefs.

H11: Authority knowledge has the positive effect on traditional use of ICT.

H12: Authority knowledge has the positive effect on constructivist use of ICT.

H13: Certain knowledge has the positive effect on traditional pedagogical beliefs.

H14: Certain knowledge has the positive effect on constructivist pedagogical beliefs.

H15: Certain knowledge has the positive effect on traditional use of ICT.

H16: Certain knowledge has the positive effect on constructivist use of ICT.

H17: Traditional pedagogical beliefs have the positive effect on traditional use of ICT.

H18: Traditional pedagogical beliefs have the positive effect on constructivist use of ICT.

H19: Constructivist pedagogical beliefs have the positive effect on traditional use of ICT.

H20: Constructivist pedagogical beliefs have the positive effect on constructivist use of ICT.

3. Quantitative Data Analysis

The researchers test the model and hypotheses by using WrapPLS 6.0 software; the software is
based on structural equation modeling (SEM) techniques. It allows researchers to assess the model
parameters and structural path coefficients. The PLS software was applied in the study because it is better
for complex models with many constructs and links (Ahuja, Chudoba, Kacmar, McKnight, & George, 2007;
Pavlou & Fygenson, 2006). It is applied to test the hypotheses by examining the significance of the path

coefficients.
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Figurel. The proposed research model

4. Reliability and Validity

Churchchill and lacobucci (2005) proposed standard levels for measurement are loading factor 0.7,
Cronbach's alphas 0.7, composite reliability 0.6, and the average variances extracted (AVE) 0.5. After the
data was tested with the proposed model we found that the loading factors are higher than the standard
level; AVE is higher, composite reliability are much higher than the standard levels. However, Cronbach's
alpha of Innate Ability and Traditional Pedagogical Beliefs are at the standard level (0.693 and 0.675) whilst
the other constructs’ Cronbach's alpha are higher than the standard level. Table 2 shows the final values
of reliability, validity and measurement invariance test. The reliability values are higher than the standard

value; therefore, the reliability and convergent are qualified.

Table 2. Standardized loadings and reliability measures constructs

Construct Mean |SD |Cronbach's Composite
alpha AVE Reliability

1. Innate Ability(IA) 2.7 0.9 |0.693 0.621 10.830

2. Learning Effort (EP) 4.3 0.7 10.839 0.677 0.893

3. Authority Knowledge (AK) 3.1 0.8 |0.784 0.700 |0.875

4. Certain Knowledge (CK) a4 0.7 [0.762 0.584 |0.849

5. Constructivism pedagogical beliefs(CP) 4.5 0.5 10.902 0.594 |0.921

6. Traditional pedagogical beliefs(TP) 2.7 0.8 |10.675 0.607 |0.822

7. Traditional Use of ICT(TI) 3.7 0.7 10.845 0.618 |0.890

8. Constructivism use of ICT(CI) 4.1 0.7 |10.934 0.720 10.947
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Fornell and Larcker (1981) suggested that the model is valid when all left ventricles are lower than
its Square roots of average variances extracted. Table 3 shows correlations among left ventricles with Square
roots of average variances extracted; all left ventricles are lower than its Square roots of average variances
extracted which means each construct common variance with its own indicators when compare with the

other constructs.

Table 3. Correlations among left ventricles with Square roots of average variances extracted

Construct | IA EP AK CK Cp TP TI Cl
IA 0.788

EP 0.179 [0.823

AK 0.204 |0.167 | 0.837

CK 0.027 [0.562(0.170 |0.764

cp 0.078 |0.506|0.091 |0.475 |0.771

TP 0.125 |0.110|0.37 |-0.029 |-0.067 | 0.779

Tl -0.031]0.165|-0.017|0.265 |0.314 |0.012|0.786

Cl -0.0480.183|0.004 |0.278 [0.315 |0.003|0.459|0.848

Note: Square roots of average variances extracted (AVEs) shown on diagonal.

Table 4 presents the factor structure matrix of the study variables. It demonstrates strong
convergent and discriminant validity. The second part of convergent and discriminant reliability is showed
in Table 4. which shows loadings and cross-loadings; They are all over 0.6 (Fornell & Larcker, 1981). The
loading values above 0.6 show that they share more variance on its own construct when compare to the

others.

Table 4. Normalized combined loadings and cross-loadings (Factor structure matrix)

Construct IA EP AK CK Cp TP TI Cl
IA1 0.977 -0.116 -0.101 0.065 0.066 0.055 -0.102 0.009
IA2 0.928 0.202 -0.025 -0.221 -0.187 -0.066 0.094 0.003
IA3 0.981 -0.052 0.117 0.117 0.088 0.001 0.022 -0.012
EP1 -0.017 0.992 -0.058 -0.011 -0.030 0.002 -0.102 0.016
EP2 -0.044 0.979 -0.102 -0.063 0.098 0.042 -0.116 -0.018
EP3 0.135 0.918 0.253 -0.012 0.003 0.102 0.209 -0.142
EP4 -0.056 0.959 -0.041 0.112 -0.086 -0.163 0.089 0.148

AK1 -0.001 0.101 0.978 0.073 -0.045 -0.128 -0.016 0.091
AK2 0.045 0.018 0.989 -0.138 -0.030 -0.001 -0.005 -0.002
AK3 -0.056 -0.140 0.962 0.093 0.091 0.150 0.026 -0.103
CK1 0.001 0.400 0.026 0.900 -0.059 -0.147 -0.018 0.065
K2 0.013 -0.096 -0.009 0.978 -0.059 0.056 -0.101 0.131
CK3 0.070 -0.160 -0.094 0.966 0.127 -0.008 -0.109 0.007
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Construct IA EP AK CK Ccp TP TI Cl
CKa -0.103 -0.050 0.102 0.919 -0.030 0.075 0.272 -0.226
CP1 -0.244 0.218 0.066 0.040 0.921 -0.027 -0.186 0.064
CP2 0.120 0.044 -0.128 0.188 0.955 0.133 -0.033 0.035
CP3 0.094 0.048 0.061 -0.079 0.963 -0.220 -0.028 -0.039
CP4 -0.029 -0.008 -0.088 -0.086 0.981 0.090 0.068 -0.095
CP5 -0.022 -0.097 -0.002 -0.239 0.961 0.083 0.039 -0.008
CP6 0.089 -0.130 -0.012 0.040 0.977 0.016 0.062 -0.125
CP7 0.004 -0.029 0.129 0.118 0.970 0.111 0.052 0.113
P8 -0.045 -0.001 0.014 0.209 0.938 -0.208 -0.007 0.176
TP1 0.126 -0.211 0.009 0.497 -0.191 0.802 -0.107 -0.033
TP2 -0.164 0.255 -0.061 -0.177 0.002 0.932 0.069 -0.019
TP3 0.054 -0.070 0.057 -0.292 0.183 0.931 0.029 0.053

TI1 0.172 0.065 -0.063 -0.163 0.015 0.052 0.960 0.106
TI2 -0.203 0.184 -0.027 -0.090 0.100 0.089 0.948 0.003
TI3 0.044 -0.130 -0.109 0.028 0.060 0.191 0.951 -0.152
T4 -0.086 0.014 0.189 -0.032 0.068 -0.225 0.941 0.124
TI5 0.077 -0.128 0.054 0.256 -0.253 -0.173 0.902 -0.040
cn 0.019 -0.028 -0.030 -0.009 0.146 0.045 -0.063 0.985
Cl2 -0.043 0.080 0.166 -0.234 -0.100 -0.177 0.211 0.908
Cl3 -0.134 0.016 0.182 -0.176 -0.042 -0.220 0.245 0.899
Cla 0.025 -0.002 0.028 -0.040 -0.079 0.006 0.015 0.995
Cl5 0.058 -0.046 -0.096 0.116 0.090 0.041 -0.165 0.967
Clé 0.000 -0.143 -0.127 0.151 0.068 0.098 -0.120 0.955
Cl7 0.036 0.166 -0.052 0.116 -0.128 0.145 -0.020 0.958

Note: Loadings and cross-loadings shown are after oblique rotation and Kaiser Normalization.

5 .The Analysis processes

The researchers applied WarpPLS 6.0 to do factor analysis in this study. WarpPLS provides 5 steps
for analysis Step1: Creating a project file, Step2: Read data file, Step3: Preprocess data, Step4: Define variable
and model and Step5: Perform SEM analysis. However, Stepd and Step5 were performed back and forth to
refine the model and number of items for each construct. ltem which was has value lower than 0.7 was
excluded. So the model extracted 37 items with 8 factors.

The 37 items are:

IA1. There isn’t much you can do to make yourself smarter as your ability is fixed at birth.

IA2. Our abilities to learn are fixed at birth.

IA3. One's innate ability limits what one can do.
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EP1
EP2

. If people can’t understand something right away, they should keep on trying.

. Knowing how to learn is more important than the acquired facts.

EP3. One learns little if one does not work hard.

EP4. Understanding course materials and thinking process are more important than acquiring
knowledge/facts.

AK1. Sometimes | don’t believe the facts in textbooks written by authorities.

AK2.
AK3.
CK1.
CK2.
CK3.
CKa.
CP1.
CP2.
CP3.
CP4.

Even advice from experts should often be questioned.

| often wonder how much experts really know.

Scientists will ultimately get to the truth if they keep searching for it.

If scientists try hard enough; they can find the truth to almost anything.

Anyone can figure out difficult concepts if one works hard enough.

| believe there should exist a teaching method applicable to all learning situations.

It is important that a teacher understands the feelings of the students.

Good teachers always encourage students to think for answers themselves.

Learning means students have ample opportunities to explore, discuss and express their ideas.

In good classrooms there is a democratic and free atmosphere which stimulates students to

think and interact.

CP5
needs.

CP6

CP7

. Every child is unique or special and deserves an education tailored to his or her particular

. Effective teaching encourages more discussion and hands on activities for students.

. The focus of teaching is to help students construct knowledge from their learning experience

instead of knowledge communication.

CP8

TP1.
TP2.

. Instruction should be flexible enough to accommodate individual differences among students.

Good teachers always make their students feel important.

A teacher’s major task is to give students knowledge/information, assign them drill and

practice, and test their recall.

TP3.

TI1.
TI2.
TI3.
Ti4.
TI5.
Cl1.
cl2.
Cl3.
Cla.
Cl5.

Cle.

During the lesson, it is important to keep Students confined to the textbooks and the desks.
| have the technical skills to use computers effectively.
| can learn technology easily.
| know how to solve my own technical problems when using technology.
| keep up with important new technologies.
| can to create web pages.
ICT can provide collaborative learning environment.
| prefer to use ICT to analyze information critically.
| can use ICT for basic learning activities in a classroom.
| can use computer supported collaborative learning systems.
A learner-centered environment could be created by using ICT.

ICT improves the quality of teaching.
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CI7. ICT enables new ways of teaching.

The model included 37 items with 8 latent constructs. The measurement model test presented a
good fit between the data and the proposed model. By using WarpPLS 6.0, ten global model fit and quality

indices are tested and values are displayed below.

® Average path coefficient (APC) is 0.168 with P is 0.013.

® Average R-squared (ARS) is 0.265 with P value less than0.001

® Average adjusted R-squared (AARS) is 0.235 with P value less than 0.001

® Average block VIF (AVIF) is 1.451; it is acceptable if AVIF <= 5.

® Average full collinearity VIF (AFVIF) is 1.408; it is acceptable if AFVIF less than 5.
® Tenenhaus GoF (GoF) is 0.412 which is considered as a large size.

® Sympson's paradox ratio (SPR) is 0.850; it is acceptable if SPR >= 0.7.

® R-squared contribution ratio (RSCR) is 0.960; it is acceptable if RSCR >= 0.9.

® Statistical suppression ratio (SSR) is 0.950, it is acceptable if SSR >= 0.7.
® Nonlinear bivariate causality direction ratio (NLBCDR) is 0.875; it is acceptable if NLBCDR >= 0.7.
These entire global models fit and quality indices show that the model is fit. Details of each

indicator are not discussed here; however, they can be found in WarpPLS 6.0 Manual (Koch, 2017).

6. Results

6.1 Epistemological beliefs, pedagogical beliefs, and beliefs of ICT use

The mean score of the dimension “Learning effort and process” is the highest (4.3), followed by
“Certain knowledge” (4), “Authority knowledge”(3.1) and finally “Innate knowledge”(2.7).It implies that the
teachers reject knowledge and ability is fixed at birth, they are positive about the ability of human in order
to solve an unknown problems and improve themselves. Human can improve by working harder and keep
persisting. The teachers’ perspectives of “certain knowledge” (mean 4) and “authority knowledge” (mean
3.1), the results indicate that the teachers still believe in curtain knowledge is dynamic and they rely on
expert. The teachers have very strong believed in constructivist pedagogy (mean 4.5). The teachers are

more believe the constructivist use of ICT (mean 4.1) than traditional use of ICT (mean 3.7).

6.2 The relationship among the epistemological beliefs, pedagogical beliefs and the beliefs of use ICT
The model included 37 items with 8 latent constructs. The measurement model test presented a

good fit between the data and the proposed model.
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RA=0.28

Figure 2. WarpPLS test of the proposed model.

Among the 20 hypothesis of the relationship among the epistemological beliefs, pedagogical beliefs
and the beliefs of use ICT, only 8 were supported in the current study. They are as follows:

H6: Learning effort has the positive effect on constructivist pedagogical beliefs. (3=0.34, P<0.01)

H9: Authority knowledge has the positive effect on traditional pedagogical beliefs. (3=0.45, P<0.01)

H11: Authority knowledge has the positive effect on traditional use of ICT. (3=0.30, P<0.01)

H13: Certain knowledge has the positive effect on traditional pedagogical beliefs. (3=0.27, P<0.01)

H14: Certain knowledge has the positive effect on constructivist pedagogical beliefs. (3=0.26, P<0.01)

H16: Certain knowledge has the positive effect on constructivist use of ICT. (3=0.30, P<0.01)

H19: Constructivist pedagogical beliefs have the positive effect on traditional use of ICT. (3=0.32,
P<0.01)

H20: Constructivist pedagogical beliefs have the positive effect on constructivist use of ICT. (3=0.24,
P<0.01)

PHASE II: QUALITATIVE RESEARCH

1. Introduction of qualitative research

Phrase Il is the qualitative research period; the main method is interview. Creswell describes
qualitative research as:

“Begins with assumptions and the use of interpretive theoretical frameworks that inform the study
of research problems addressing the meaning individuals or groups ascribe to a social or human problem.
To study this problem, qualitative researchers use an emerging qualitative approach to inquiry, the
collection of data in a natural setting sensitive to the people and places under study, and data analysis
that is both inductive and deductive and establishes patterns or themes. The final written report or

presentation includes the voices of participants, the reflexivity of the researcher, a complex description and
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interpretation of the problem, and its contribution to the literature or a call for change.” (Creswell, 2012,
p. 44)

The researchers conducted qualitative research to follow up the quantitative research to confirm
the findings of the quantitative research of the CFL teachers’ epistemological beliefs, pedagogical beliefs,
ICT beliefs and the relationship among the three beliefs in Chiang Rai Thailand.

In addition, the interview questions about their beliefs and practices of their use of ICT in their

teaching were asked to extend the understanding.

2 Method and Data Processing

2.1 Participants, Data collection and analysis

Semi-structured interview was applied for the qualitative data collection.

The researchers interviewed 5 teachers from 5 schools in Chiang Rai. The interviews were recorded
and summarized. Apart of the interviews, the researchers have got 4 replies from online open ended
questions.

The qualitative data, including the interviews and online open-ended questions were in Thai. Before
we analysis the data, two Thai-English language experts translated into English. The summarized interview
along with online open-ended questions results were analyzed through a combination of the thematic
analysis (Guest, MacQueen, & Namey, 2011, p. 10) and constant comparative methods (Strauss & Corbin,

1990).

2.2. Issues with validity and reliability

Validation and reliability in qualitative research can be seen as an attempt to assess the accuracy
to the findings. Creswell (Creswell, 2012, pp. 249-250) mentions that in qualitative research is a time
consuming activity but results in very thick and deep details of the findings which can enhance the accuracy
of the study. That can be treated as “a distinct strength of qualitative research”.

Creswell and Miller (Creswell & Miller, 2000) raised eight strategies for the validation strategies.
They recommended that qualitative researchers should apply at least two of them in any study.

In this research, we applied two of the eight strategies:

First, Prolonged engagement and persistent observation. This strategy is to ensure the researchers
understand the observant’ behaviors and motivation by building trust and having long interaction with the
observant. The researchers have known these CFL teachers since 2016 in the workshop of ICT support
Chinese teaching and learning in Mae Fah Luang University. At that time the researchers have started built
trust with these teachers. The researchers conducted a pilot research with these teachers. These teachers
know our research purposes and questions well. We started visited the interviewees frequently and
observed their teaching and learning for collecting the data from July 2017 until March 2018.

Second, member checking. This approach allows “the researchers solicit participants’ views of
creditability of the findings and interpretation.” The data analysis, description and findings of this research

have been sent back to these CFL teachers to read and check.
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Note that, the results of the qualitative research was discussed in another paper differently. Therefore, the

quotation of each assertation can be found on another paper (Yuan, Rongbutsri, and Aasavatheputhai 2018).

3. Findings and Conclusion

Assertion 1: Their epistemological beliefs support constructivism approach

All of the teachers do not believe in innate abilities. All of the teachers do not believe knowledge
is certain and unchangeable. All believe that students can develop their knowledge and skills well by
efforts. All do not totally believe the experts. They argued with the textbooks editors about the mistakes
of the content, the contents and exercises of the book. Lin who from a high school said that he found
some content is quite out of date. He mentioned that the content supposed to catch up with the change
of the Chinese society. For example, the textbook should add # UKk (The new four innovation of
China). Some content is conflict with Thai culture. For example, in the textbook MR ( drink beer) .
Teachers found that some exercise is quite difficult for Thai students because it focuses on students’

linguistics knowledge, but not language skills.

Assertion 2: Traditional teaching dominates practice, whilst they believe in a better approach
Teachers believe the constructivist pedagogy. But they report because of the limit teaching hours,
the amount of lessons, the students’ readiness and the school policy, they cannot apply the approach,

they fall into the traditional way of teaching.

Assertion 3: ICT is mostly used for students’ motivation and knowledge transmission

All the interviewed teachers think ICT is a powerful tool for Chinese teaching and learning. However,
they mainly use PowerPoint for instruction. They sometimes play videos from YouTube (a famous video
streaming provider) for motivating students. There are less class activities for constructivist learning and
teaching; however, they sought for a better way to stimulate more interaction with students. Some of them
have experience of constructive learning activity but because of lacking experience of the activity

management the activity was concluded as a time consuming and less focused activity, they eliminated it.

Assertion 4: School policies are the main barrier of ICT integration.

Some teacher report discontinues of school principal making ICT support policy changes, so it is
difficult to implement even the teachers want to do it. They sometimes apply sponsorship from other
organization e.g. Confucius Institute for better ICT equipment. Whilst, another school is very supportive for
ICT implementation e.g. free WIFI provided, projectors in every classroom, students are encouraged to use
mobile phones for learning in the class.

To summarize, the qualitative results confirms the quantitative results. The teacher aware of the
existing of a more fruitful educational model - constructivist comparing to traditional one which they

practice currently. The change requires more encouraging and empowerment to the teachers.
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The qualitative results show teachers prefer to use ICT and they are positive about blended learning
model which combining the face-to-face interaction with online interaction. However, there are not enough
encouragement they still rely on their traditional way of using ICT, Power Point for knowledge construction
and Youtube video presentation for class motivation.

To be ready for ICT implementation in classroom, It is important for the educators to arrange the
workshop for training teachers’ technological pedagogical and content knowledge. The educators need to
empower teachers combine ICT for the constructivist instruction. For example, the educators may design
some elearning for the teachers to teach Chinese efficiently and effectively. The teachers teach the
students use digital dictionary to write compositions. The teachers may use digital storytelling tools to
promote the students learn Chinese language.

The policy makers and school leaders supposed to offer the better environment for the teachers.
Educators and researchers should work together to improve ICT integrated teaching and learning Chinese
successfully. For future research, it is important for researchers to identify teachers TPACK (a framework for
preparing teaching to implement ICT in their classroom) needs to design the training course. Case studies
and longitude research is important to examine the change of CFL teachers’ beliefs and practice in Thailand.
Finally, the 21° century skills requires students to master the life-long learning skills and IT literacy, the Thai

students’ learning psychology and behavior by ICT supposed to be considered and studied.

M Discussion and Conclusion

The results of the quantitative study demonstrated that the systemic relationship among the
Chiang Rai CFL teachers’ epistemological beliefs, pedagogical beliefs and their beliefs of use ICT. For the
epistemological beliefs, the Chiang Rai CFL teachers is compared with Hong Kong teachers and Singapore
teachers, all of the teachers are inclined to beliefs of “learning effort and process”, but negative to “Innate
knowledge”. All of the teachers think “certain knowledge” and “authority knowledge” is reliable and
important. For the pedagogical beliefs, the Chiang Rai CFL teachers have stronger believed in constructivist
pedagogy (mean 4.5) than teachers from Hong Kong, Singapore and China.

For beliefs of ICT use, the Chiang Rai CFL teachers are more believe the constructivist use of ICT

(mean 4.1) than traditional use of ICT(mean 3.7). The finding is same as teachers from China.
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Table 5. Comparing of descriptive analysis of latent variables of this study with Chai’s study and Wong’s

study
China 2013 Singapore 2010
Hong Kong2009
Construct This study (Deng et al,, (Chai, Teo, et al.,
(Wong et al., 2009)
2014) 2010)
Mean SD Mean SD Mean SD Mean SD
IA 2.7 0.9 2.33 0.69 273 0.55
EP 4.3 0.7 4.18 0.51 3.83 0.54
AK 3.1 0.8 2.00 0.85 3.46 0.61 2.63 0.5
CK 4 0.7 3.15 1.06 312 0.72 2.79 0.55
CcP 4.5 0.5 4.24 0.86
TP 2.7 0.8 2.31 0.78
Tl 3.7 0.7 2.90 0.97
Cl 4.1 0.7 3.89 0.78

Based on the findings for the hypotheses, teachers who are more believed in authority knowledge
(mean 3.1) are inclined to believe in both traditional pedagogical beliefs and traditional use of ICT. The
findings are same as Deng (Deng et al., 2014) assessed the beliefs of Chinese teachers, but opposite as
Singaporean teachers (Chai, 2010a). Teachers who believe more Learning effort process (mean 4.3) are
inclined towards constructivist pedagogy not traditional pedagogy. The finding is same as Chai (Chai, 2010a)
assessed the beliefs of Singaporean teachers. Teachers who believe the certain knowledge (mean 4) are
inclined to traditional pedagogical beliefs, constructivist pedagogical beliefs and constructivist use of ICT.
But the China teachers who believe the certain knowledge are inclined to the constructivist pedagogy and
constructivist use of ICT (Deng et al,, 2014). The survey of Thailand teachers is inclined to subscribe to
constructivist pedagogical beliefs (mean 4.5) rather than traditional pedagogical beliefs (mean 2.7). This
result shows that like most of the studies conducted in Asia (Chai, 2010b; Chan & Elliott, 2004; Deng et al,,
2014; Sang, Valcke, Van Braak, & Tondeur, 2010). The relationships between pedagogical beliefs and the
views of ICT use can be supported by the obtained path coefficients. Constructivist teachers tends to apply
both traditional use of ICT and constructivist use of ICT. This findings are similar to Deng (Deng et al., 2014),
Chai (Chai, 2010b), Teo, Chai, Hung&Lee, (Teo, Chai, Hung, & Lee, 2008), Hermans,et,al. (Hermans, Tondeur,
van Braak, & Valcke, 2008) and Tubin (Tubin, 2006).

Traditional pedagogical beliefs in this study are not significant related to any way of use ICT. Other
studies aslo reported negative or no relations between traditional pedagosical beliefs and the use of ICT
(Deng et al,, 2014; Hermans et al., 2008; Teo et al., 2008). While, some studies reported there is a significant
relation between traditional pedagogical beliefs and traditional use of ICT. It implies that Thailand, Singapore

and China teachers who work in the different social political environment, but underlying beliefs about the
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knowledge teaching and ICT intergraded education is shared. That can be interpreted Asian culture and

beliefs about the knowledge, teaching and learning, the ICT use.

The qualitative findings provided support to the quantitative results. Interviewing CFL teachers was
conducted and analyzed. They hold on dynamic beliefs about knowledge but keep practice their
knowledge transmission (traditional approach) because of lacking the readiness of students, teachers, tools,
infrastructures and policy. They need more encouragement and support. They prefer ICT implementation
into their classrooms and aware of their potential. However, the way they use them is mainly for knowledge
transmission and classroom motivation.

The educators need to empower teachers combine ICT for the constructivist instruction. For
example, the educators may design some elLearning for the teachers to teach Chinese efficiently and
effectively. The teachers may teach the students use digital dictionary to write compositions. The teachers
may use digital storytelling tools to promote and support the students learn Chinese language.

Finally, the educators and government may rethink about the policy of ICT for the schools, while
the financial and technological supports also need to be considered. The policy makers and school leaders
supposed to offer the better environment for the teachers. Educators and researchers should work together

to improve ICT integrated teaching and learning Chinese successfully.
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Abstract

The purposes of this research were to 1) compare the students’ analytical thinking and learning
achievement before and after leaming through BBL integrated with concept mapping, 2) compare the
students’ analytical thinking and learning achievement after learning through by BBL integrated with concept
mapping and inquiry cycle (5Es), and 3) compare the students’ satisfaction of the students after learning
through by BBL integrated with concept mapping and inquiry cycle (5Es). The samples consisted of two
classes of Pratomsuksa 6 students, with each class containing 35 students studying in the first semester of
academic year 2019 at Anuban Banphaeng School under the Office Nakhon Phanom Primary Educational
Service Area 2. Selected by cluster random sampling. The experimental group students were taught through
the developed learning management based on BBL integrated with concept mapping, whilst those in the
control group were instructed on the same topic through 5Es. The research instruments included an
analytical thinking test, a learning achievement test, and a satisfaction questionnaire. Statistics for data
collection were percentage, mean, standard deviation, and t-test. The findings were as follows: 1) Analytical
thinking and Learning achievement of the experimental group students were higher than those of before
the intervention at the .01 level of statistical significance. 2) Analytical thinking and Learning achievement
of the experimental group students after the intervention were scored higher when compared to the control
group students at the .05 level of statistical significance. 3) The satisfaction of the experimental group
students toward learing through the developed learming management was higher than that of the control
group students at the .01 level of statistical significance.

Keywords: Brain-Based Learning (BBL), Inquiry cycle (5Es), Concept mapping, Analytical thinking
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Abstract

The purpose of this classroom action research was to develop Mattayomsuksa 4 students’ Physics problem-
solving ability of “Momentum and Collisions” in order to pass the criterion of 70 percent of the full score
using logical problem-solving strategy. The target group was 22 students of Mattayomsuksa 4 students. The
tools used in the study included 1) 6 lesson plans on the subject of “Momentum and Collisions” based on

logical problem-solving strategy, 2) a problem-solving ability test on the Physics subject of “Momentum
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and Collisions", 3) a students’ behavior observation form in Physics problem-solving and 4) a student
interview form. The data were analyzed by using mean, percentage, and standard deviation. The results of
classroom action research revealed that: In cycle 1, there were 13 students passed their criteria of 70% of
the full score and in cycle 2, there were 21 students passed their criteria of 70% of the full score.

Keywords: Physics problem-solving ability, Logical problem-solving strategy, Classroom action research

B unii

@ 1

Igraransivnumdrdyegruntudianlandagduuazlusuian imsizifgitesiuynaunily

o

FInUEITURAZNTNUBITNEAN 9 naenaugUnInl w3nadle Lﬂ%aﬂ%ﬁuy@ﬂﬁﬁaﬁ’m?EJﬂ’J’]ZuE‘T%WJﬂIUﬂWiﬁ’ld’lu
#19 9 Srudunaresnudmanemandiiadu (nssnmsfnwidnig, 2560) uenaniivemanidsdiaruddnse
nsimwIaMuAnvesyed nliuyedinufnaseassd Ansgedmana Wussuu sudeu Suuuuny awnse
Ainnzidgmuazanunsaildegisiduseunsy Gueins Hreyndiiion, 2559)
Aandduingenansurumiliifnuvifefunsivdsudamismeniagusngnsaisng q Mandu
souRus wasilunumddedrannludinusssniu teaiuliinSsuinnssuiumsan ianrudile aunse
tanusluldlunsudlutgmldedaiiuseansan (huavun Fovuzuazunsal Usedyuiu, 2561) uitdniSeudiu
Tngdilaiszavanudisalunisdeuildnd Wewnildndduiviideseduaruansalunisulaninuaintand

Yymluiduussleadydnvainsadadians ns v Wenlesanuduiusvesiauwls Avadn dun1sang q neil@nd

o

s v

uagneatnf1ansinetes lnstdadumartdwmaliinssuinnuaiuisalunisunlanddaymi@ndan (Redish,
1994) InNEITevimihndanisiseunsasusgividnd wudn dniseudilvgldaunsaunlanddymindndla
WesnuinanuianudnlaluilonuaznszuiunisudlandJymmeidndilrdnseuldainsatineiuuifa

maandluuszgnallunsulanddamls TnetnEoudunlngjazuilandUymilasiEuainaunisuaznsunuaias
Tuaumslagliiddsfanwnfnmaiidndviensinsgianuduiusvowinuusis q ieidenledugaums deiedn
JunsuflandUemanailaifiuseansaim (Heller & Heller, 2010) dwalsiinZeuliddlanwfanaildndeosn
winssuagliiannsahanusluvszgndlilumsudtamluaaunisaiduldogismannnans uanmnﬁﬁ%%’ﬂé’v‘hmi

TaanuarunsalunisuilandJgmiidndluilosiu wudi dnissunquindanuaiuisatunisuilandUaminindd

g a Va o =% & & 1 SL‘u

WNU9isasay 70 YasAsuLLAY aswuuedsAndusesay 39.09 YoIALLUULAL HITYIUALAUIIAIINFINNT

I = v sl o v o

msunlanddgmiandidudsddyrenisdnumui@ndndndudesimunliiuinissudasdududeliminsou

o

Uszavanudnsalumseuiidndrdulagiunazluseduiiagaiu

Y

NMIANYIENATHaZIIATENIRY IR UNISTHRI AL satun suAlang Ugm@nd wui nais
unlandeyn1iT9mssng (Logical Problem-Solving Strategy) 984 Heller & Heller (2010) #aUsznaulusay 5
Jumau A 1) Tuiiasaneym (Focus the Problem) 2) duaSuienannisvei@nd (Describe the Physics) 3) 91

3N uAUeyna (Plan the Solution) 4) TuaAILTUN1TAINIKY (Execute the Plan) kag 5) TuUsziiuaA1nou

(Evaluate the Answer) FafunaisiilimaudiAyiuiuiAameidndildlunisunlanddymuazidouleslug

Y
v

aun1sld nedsEnlidniseunsnuneunsuidymesraduddudunsunsusiiunisuilanddeym wenand

nassuAlanddgymasnanitulalinnudidyiunsdouinunimsaasaniunisaiilandivualigsdodndani

a ¢

o & ' o v ¢ a, v & Ya v £ @ ' aca 3 [ 1 =
‘-'J’]Lﬂuﬁ]’e]ﬂ’]ﬁmﬂ’mllL‘U’]IR]IRWI?JﬂQﬁMWﬂﬂ?{E]EJ’NN’m ANUY Q’mammmmmﬁLLfﬁawaﬂzymmnanummmmzam

°

Mgyibiinseudnlasufamadidnd awnsaihanuiluvssendldlunsuilanddymldegrmainvaieuasd

MIASANWEERNST UNINedBvEULAY, 44(1), 50-64
doi: 10.14456/edkkuj.2020.x

[51]



MIENIANWIANERS uvnInedeveulnu (Journal of Education Khon Kaen University) 48 (Research Article)

UsyAvEnm wazannsaimuawannsalunsuilangtymiandvesinSeuligeiuld Tnesmiafovessiion du
WIudn, wamn Junsiangug wazasns el (2560) ivinnsiieuiisuanuaunsalunisuilangdgym
wazkadugsTINs BN AndvesinSsutusenAnui 4 TnefitinGouidungumaassdiuu 44 audlésy
msdamsBeuslaglinaismsuilanddamiBsmssns uasidniFounguavauduiu 46 auiildsunsinnisFeus
LuuUnd sansidenui dnisounguneasaiildunisinniaieuslaelinaismsuilandUymudanssned
anuannsalunmsuilangtymnasnadugrimenisfeuinildndgainnasidosas 75 uarganininFoungy
muauiildFunsianmsiFeuiuuindedsiifoddymeaiafiszdu .05 wazannuidevedismd dueasud A,

vravusl wagAndun fusngnw (2562) Aldvihnsiamarnuansolulunmsuilanddgmuasnadugydnienas
Beudnand s maedoufinuumu vesihFoutuiseufnu i 4 lagldnsdnmadouduuvduasmanug
5 dusaufunadfuslanddawidanssne FeldinslieneiasuuuimuinisvesmadugninianisiSounas
auaansalunsuAlandlyvinidndsevinsneuioufundsSou nan1s3dewudn WniSeudnadunninins
Bougetufesas 51.58 Felimumsoglusedugs uasiinnuannsalunsuilangdymiandgatuiosas 71.00
Fafimnnnisegluszdugs uenanilusifovesonsdnual qvisiay (2553) Beldvinnisfnuanuanansalunis
wAlangdamildndvesinideutudseudnwilil 4 AlFsunisdaniseuslesldnaisuilandYamudmssns
namsATewuin dniFouildsunsiansGouileglinaisuilandtymidanssnsdammansalunisudlangaym

'3 = o = 1 = o

?\I?ﬁﬂawé’qLi&luqqmﬂﬂauLi&luamquﬁaﬁﬂﬂmmqaaaﬁix AU .01

<

nanuduniuerssnumITeinunsinandismuasiulanaisuilandJgvidmssneidunaisn

¥
o ] 1

ansaduasuauasalunsuilandgidndvesineulvigadiuld vuideifalynfamanaieiauaueuise

a9

=

TunsuilanddgmAdnd 13os lwudunaznisyu vesinssutulseudnwiUn 4 Tunusisesay 70 U3

va o A 1 o

azuuuLiy Tneldnaiduilanddymidanssny {idoidesrsdeinnadsudlanddgymidananazanunsasiamun

o

¥
=

ANuansatunsunlandtymidndvestinisouligedu

B 9auUszaedniside

Wenmuauansatunisuilangdamidnd 5o uuiuuaznssy vesiniFsutudsonfnulU9 4

Iunaeisesaz 70 vasnzuuwiu IngldnalsuilandUymidamssng

B viannns wuaRn ngeiiieades

Tandtgmitand e landdamimuldmluluuuuiFouidndilddmiumsinliimgul ndnnsuazgns
msfiEndlUld Tanududounazeniozuiluiui Sududedianuimdldnduas vdnnsdunmandnmans
ulgsmiulunisuAtynn (Redish & Kuo, 2015; Niss, 2017; L1n3n ﬁﬂﬁqmw, 2562) wUaeanudu 2 Uszunn Tawn
1)Iawéﬂ§gw11ﬁugﬂu Lﬂuﬂ@wwLﬁ@iéﬁzjﬂﬁtﬁmmmLéﬁ’f[,ﬁ]LLaz?]ﬂﬁﬂwﬁugmmmmiLLﬁIﬁmészym nsldaunisuay
nsdunsneadinenans vibiiniseuneaiunmuazidilanisudlanddym wae 2) landdymdssgnd 1Ju
Hapmifienududeu deddnnuanlunsieneiuazmsuszgndliinuzanufifiednszuudeyaduundeyauas
menudiiusvesdeyalasdinisufiResradumdutumeu (Gok & Silay, 2008; in3n dnAanm, 2562)

ANuaENsalunsuAlandtymiand A aruauisalunisvinauila Gan Aesizilandgleymueay

denldnguivseaunislaedagndes saudianisnauaulunisud

(2] MSEASANWIANERS UNINYSBVOULNLY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



[UnALATY (Research Article) MIEIANYIANERS U Ineaeveuwny (Journal of Education Khon Kaen University)

¥

landlgm Msmwnneadamansuaznisasuameulvaenadesiuland dsuegivszauandym auniou
ANuaEula Uszaunisal LazanInLInaey mauwiaxqﬂﬂa (Krulik and Rudnick,1989; Docktor et al.,, 2016; Sugn
ns Prenndiiioy, 2559)

natsuilandUamidnssng WunalsmlnliiniSeuhanug wndevsendnnisnisildndlussandldlu

= =

nstanduidamas Wesnnnislaldmnuivsensenssuiunsmiestesiulanddymasdreliingeuuilymle

a

9819l sz UULarUTEANSNMAINBIUU (De Jong & Ferguson-Hessler, 1996) twsiznsitinieulsianunsaunlang

Tymlatudanmmunanmsminseuldannsatanuiluldlunsuilanddymuazliaunsauszsendldnnusiv

' =

anunsaliuvanindnisiaududou (Mathan & Koedinger, 2005) uansaasiinanuidilanagidonidemdaia

U

wnzaufunadssana iesniinnusmnedeidomiasitostuiland (Pol, Harskamp, Suhre, & Goedhart,
2008)

mﬂﬁQ’%’aﬁﬁﬂmnafﬁ%LLr’fﬂa%%LLfﬁﬁméﬂz:gﬂmL%qmiﬂwad (A Logical Problem-Solving Strategy) 494
Heller & Heller (2010) FafunszurumsuilandymiltiunsfinAniieses nsAndangus Jadudsiendian
yosmsuilandtamuaziodududdyiasiduaiedielumssudunsuitiywilidisagadluls lunsuilond

Yymeine q dumnindeuaansanesiuezdladnyugrestymnounazinnunieunazuidymiavansa

widgmduldlaglduszaunisalnionnuiiduniiog nisudlandUgmil@ndfwieatu mndniseuaiuise

Y

weauazidladnvauzveslym Ysgneudunisiinwernudidulunisuidymtsraunsadianuiuazisnis

wiaiululdlunisuddynild Melisednsamlunisuddaymiaztuedivaiuiniiunldielilaunaaisnig
wilgymiigndes wazdnitsnsuddymiiduszuy Wutuneu Mezdelinsuilgymiuiewasiivssdnsnimun

a

899U nadsunlandlamidenssnzialalinnuddyiunsifousiunnuansaaiunisaiilandnmualiiiaz i

<

o

AMudAgAuLAnusondnnsnsiandnazdnlulglunisunlanddgnn swddianudrAgyiunszuaunismis

s

ANAANENS

o v 5

Fefldwniniluguadnsvesdymiu lnsdunsudiAgyreinaisuidyvnidmsng Usenaume 5

Fumeu fail

1. $ufiarsantiym (Focus the Problem) Lﬁu‘ﬂzumauLLiﬂﬁazﬁﬂlﬁgjﬂwaL.'%'mﬁummfﬁwéﬂiymLﬁaqmﬂ
Fudupouiiforianudlalangtgmvidaaulnenimingluansaniunsaising 4 vedand wioueduiedeyadl
Tandrimunly uazdeilandau

2. Suosurendsnsmaii@nd (Describe the Physics) lutunseSuieuudnmaidndriseniunldlunis
wilandilaym ndoustadenaumsiildlunisudlanddeym

3. sty (Plan the Solution) Wutumsnumlaemsideussutuneulunmsuilandiaym
FausiSuduauldndeshnouresilym

4. Fusiiiunisniuunu (Execute the Plan) iudusougninefiassililddneuvedangtam daduns
suflunsmenoumuuainebiludud 3 Tnenisunusfudseng 9 aduauns wagdidumsmenginmansau
Igdasimeuelandtaym

5. Uszidiudmau (Evaluate the Answer) suseuilifunsnsnaousneuiliindanuaumgaunaviols)

wazAmeuilatuazdesiaugniewssmudsilanday Mntulsuasdmeuliaenndesiulangdaymmion

seynihelvigneies

MIASANWEERNST UNINedBvEULAY, 44(1), 50-64
doi: 10.14456/edkkuj.2020.x

[53]



MIENIANWIANERS uvnInedeveulnu (Journal of Education Khon Kaen University) 48 (Research Article)
. ad o a a o
AFATLUUNTTIIY

n3gluaseilldszideuiziTedeuiRnisluduiseu (Classroom Action Research) AuuuIAnvue s
Kemmis and McTaggart (Kemmis and McTaggart, 1992 81984a19lu Uszam (llosadu, 2561) lnuiinszuiuns

waney 4 Junou fie T (Plan) TUUHUR (Act) Tudane (Observe) uasduazyiouna (Reflect) wundu 2

1995UJURANT Flanmd 1

danm danm

YR 1 azviouna U§UR 2 azviouna

2T 1. TURBUNTIBUGURNS
ngsudmsng

nautvane laun dniSeutuliseudnuitn 4/10 maleun 2 Unsdnw 2562 launlagdsnsideniuy
19139 (Purposive Sampling) 31n¥ieaiseuNgITuvintinndanisiieunisaeusiednidndlugiustdntn

Usraunsalindneg Mndugideldiinisinanuaiunsalunisuilanddaymndnd wudn SnSeuniinguuu

AnuaInsalumsiilandUamilandnunusiuazliiunasiissas 70 vasnzuulil S1eazIBenfwmnTed 1

971579 1
AzlUULRAsLa LTINS sunlazLuuALaIsalunsuilang Jaidnduunaniuaz ldiunusisosas 70

YasnziuuANnoulasunsimuAuasatunsuilangdymilasldnaisunlandUgvudmssng

w s nauNATLULN LN SaEaY 70 naunazuuuliwnuefosas 70
RISV N G)) - -
VDIALUUULAL VDIPLUUULAL

U (AY) | SevavAzubuumdy | 9w (AL) | SesavATLULLGY
45

23 82.90 22 39.09

Aeiu {ITedadentnissuniiazwuuanuaiunsalunisuilanddgviidndluiunasifesas 70 veq
Azuuiy $1uau 22 au wndungudminglunisimuanuaiuisalunisnsuilanddymi@ndlidinsuuusiiu
\nesisesaz 70 vesnzLuLAN auuleuievedlsuisutastufindonndonnas (MOU) n1senseRuNadugnonienis

SeusEniuimsiuasiaeu

4] MSEASANWIANERS UNINYSBVOULNLY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



) MIEIANYIANERS U Ineaeveuwny (Journal of Education Khon Kaen University)

[UnALATY (Research Article

inSavianldlunisivy

1. wnumsiansiseuslagldnaidurlanddaymiBenssng 3ee luwuduuaznisvu $1uu 6 wnu log
wtndu 2 2993UftRNS Feil 299sUfTRmsT 1 1HusumsdnnisiFousd 1-3 e luwusy usauasnsiUasuntag
T wazn1snauazisena Lazasasufoanisd 2 TuwunsdanisSeusi 4-6 Fea ngnsousndlasudy ns
yulunilsdd uazmsdndueneenaniuluniledd Insununisianisiseusldinunsussiduangidesng 5 viu
uazfiAAuIMINzaNRYSEUIN 4.33-0.46 FotununsdansiGouinnundaumnzaniisefunnn

2. wuuiaauanusatunsuilandteymildnd 1Fos lumwiunaznissu danvauziduluusaionunais

'
a

uilangdmndansang S1uau 2 g yaa 3 9o Taeundsduganisnnisidoudluaaasufofinnsi 1 uas 2
mudiu Tasuuuinmmuassalunisudlandtaymidndlétiunsussiiiuangidesny 5 inuuazdaduiai
aeanded (100) senirdlanddgmiiugadssasAningu 1.00 yade foilandlymmndearunsainlansemiy
AUTEAIANISISeu; uaziiinanuminzauveunailunisiinzuuuegsening 3.80-4.00 fodnnuaitunislinzuuu
fanuanzanvesegluseauun

3. wuvdaunanginssunisuilanddgymiland Sdnwasiduwuuiuia (Rubric) AseuaguusiiunIsul
TandUgmmunaisuilanddgmiaenssng TnswuudunanginssunisuitangUgymidndlariunisussidivain
Hleavngy 5 viuuazdmduilanuaenades (100) szrinmginssududseifiunisuilanddamegszning 0.80-
1.00 ﬁad’lwqaﬂiiuﬁé’qmmmqmuﬂixLﬁumiLLfﬂﬁméﬁ@m

4. wuvdunvalidniseu Imawaseuaquusyiiunisuilanddeymeaunaiduilanddaynidanssny Tng
wuvdiawalinGeuldiunsussduandifesns 5 inunasdmduiauaenndes (0C) seninsdomanuiu

Usziiumsuilangdgmetsewin 0.60-1.00 foirderaunswnuusziiiunsuilangdgm

mMaAvsIUTINTOYS
Rdeddunmsfiusvsudeyalaedudiiidunisinnmsdeudivindeunquithmuneienues

v
o o

AuaRuTuneu fail
1L wlsudniSeunsunsianisiseus weliinSewdrlalutunsunisinninseudlasldnaisuilang

Uy ianssng

=

2. AufiumsInnsseuimuwun1sdnnisiseuileeldnaisuilandUgidmssnendidvasieduluwsiay
1995U AT wagvihnsdananginssudniseulaglduuudananginssunmsuiland Uy mnandnideasnetu

a ¢

3. Wipduann1sdnnisseusluuiaraasu§iAnig §idediunsinanuanunsalumsualandYaymian
3e9 luwuduuaznsu lnglduuuinanuausalunisuilangdymidndngidoasnetu
4. dunwaltiniSeunilaguuunnuannsalumsuilandJgmidndinitnueisosas 70 vosazuuudy

9 -
LWEARIAININN 2

MIASANWEERNST UNINedBvEULAY, 44(1), 50-64
doi: 10.14456/edkkuj.2020.x

[55]



NsaAsANIAERS unIverduvouwny (Journal of Education Khon Kaen University) UnAINITY (Research Article)

al o a ! L o v
HATTUUNLITUNDUIANTILILUT

IANITITHUIALUNUNTIANT
SeuinfeuimsdunangAnssy

Jaauanunsalunisunland
Jym@nd

FunmwaliiniSsuning iy
198N31 70% VBIALLUULAL

2l 2. Jumeunisifiuriusiudeya
a oY
MsATIZiveya

1. BrsgvnzwuuIInuuUdLnangfnssunisuilangdgmuazaziuuaiuauisalunisuilanddgmi
MEndarnuuuinanuannsatunisuilandymiand Ses lnauduuazniswu Tnelddnads X Sesay (%) uay
dudonuunasgiu (5.0) Wedsusuinasinaaly

2. WnswinansdnnsiseuslaglinaisunlandUynidanssnganuuudananginssunsuilangdaym
Manduazuuvdunalinieulasmsiemgiden WeldduwumdunsuivdsmisiansSeudliaituluas

UfjuRnnssiealy
M iian533snaznsenusiena

Han1539e

31nMsAlunITedliRnslutussuienmuiauaiuisatunisuilangdynidnd Sea lu

v o o S o = Al DR ¢y I Y ad 3 a
wuduwaznIYY vesiniSeutulseudnutn 4 iihuinaisesay 70 vesrsuuwiy TnglinaTsuilanddaymnida
A33N% 31U 2 31995UJURNS nudn dnSeuliaviuuanuansatunisuilanddymildndindeauiasidnuiu

o a 1 3 g o X ] a wa = Y
UNLIYUNUALLUUNIULNUNTBYAY 70 ‘UadﬂzLLuuLmuLWM‘Uu1ULLmazidﬂiﬂgumﬂﬂi FNYALLDYARNINITIY 2

(6] MIATANWIAENS UNTINGIRBUVBULAY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



[UnALATY (Research Article) MIEIANYIANERS U Ineaeveuwny (Journal of Education Khon Kaen University)

§ITNT 2

AziuuAuasatunsuilanddymuaziruiudnGoundnasitayldiunaisosas 70 vesaviuuiu nou

warndisInnsiteuilaglinaisudlandUgymidemssnslunsdag sy iainis

AMUALNTOLUAITWA AT Souay IS YU
¢ P a SD a | "
TandUgynand |y ATUUULRREY WU % Taiiu %
ALY
5.86 2.34 39.09 0 0 22 100

(15 AZLLUY)

995U URNIN 1

29.86 8.02 66.36 13 59.09 9 40.91
(45 AzuUU)

295U{TRAN 2
37.14 4.04 82.53 21 95.45 1 4.55
(45 AZKkU)

991379 2 nuh AeumsinnisSeuslaenaiBuilandtamiBemssng dniSoullazuuuiede 5.86 Azuuy
(5.0.22.34) nnAzuumAY 15 avkuufndudosaz 39.09 vaaasuuin warndinIsdansieuslaenaisuiland
Py idensang lusesufoRnasd 1 dnGeuliazuuuaie 29.86 Aziuy (5.0.=8.02) MNAZLULLIY 45 AzLLY AR
\ufevas 66.36 vesnzuuuiy uarlunasufiiniei 2 dndoulazuuuieds 37.14 avuuu (S.0.24.04) 910
AzLUWLAL 45 Aazuuy AntduSouay 82.53 vesaruuuLiy agfiuitnissulinuannsalunsunlandUaymidnd

\RAYETURANNETU AN 3

100
80 .
/8253
e 1 ®
G 60+ 66.36
=
<
»
S 404 e
G
2 39.09
@
e
20
O 1 | 1
Aol 2UFUAMA 1 295U[URNI 2

29 3. SevazvesemasaziuumINansalunsuilangdymid@ndussinisounauuay nag

lisumsdnnisiseuilnenaiSudlanddymilwmssnsluusiaz sy iainig

nigIdelavinsdananginssunisuilandUgvvesintewsaendanisseuy neldwuudunaiide

U

v
[

aSrumunatsuilanddymidmssny Fadidnvasdunuuiuie lnedideldvinisdunmasuifinisas 3 ase
Audauasndanissews lneusnszdazwuuiy 2 azuuiluusastunsunisualanddym mntudahasuuu

M 3 ASuNTINiY AzkuueasvesinSsunqulmneysingaaning 4

MIASANWEERNST UNINedBvEULAY, 44(1), 50-64
[57]
doi: 10.14456/edkkuj.2020.x



NsaAsANIAERS unIverduvouwny (Journal of Education Khon Kaen University) UnANITY (Research Article)

5.5
{527 5217 5.18

'
al

AZLUULDAE

0%

SO & W o &

B 2e9suUfufinasi 1 B 299suUfufinsi 2

2 4. pziuueisankuudunangAnssunisuilanddaymluusiagiasufiang

= Yy 2 1 o = Y a Y as ¢ & 1% <
INAINN 4 LLaﬂ\‘ﬂMmmmﬂLiﬂuuﬂiy‘wﬂuﬁuuaﬁmsmaﬂmimW\IaﬂaLLazﬁuuQNLLNuLm{]iym AT ATLNU

wa

Ilureasuianisy 2 dnisednginssulunisudlanddymazuaininsu)ianisi 1 lunndussunisuilang

v
a s Va o

Yoy wansbiiiuininiseufianuannsolunsudlanddymidndgadu Maifidelansieszmilonmainwuy

U
v

FunamgAnssumsuilangUymuesiniFeu annsoaguldssi 2095Uf0RNsA 1 wudn dniFeudnilvglidou
a%mEJLLmﬁﬂmq?\lﬁnzﬂﬂEmsis‘qLﬁaaaumiﬁiﬁﬂuﬂmﬁwéﬂmmwhﬁ”’u wardadeuddunmsuilandtaymiludu
voamsraukuuitlgmliaseniiing uonaniifitnFeuuduibiannsassydoyaillandliuldasudou
$ruusvosunsUinalillavilnliaansaunuadaudsluaunisld s aiidgmanunssiiunsmenginmeans
wagliaguimneuiiaenadostulandtym wazrsasufoinsd 2 wui diSeulirnudidyuesmadounuani
Tlumsuilanddamuaznsnmunidamundu TnedniSeuneieuweteuduaiwazwanasuuuannms
AanditldlunsuilandymsswiagBoundetu fanuseunsulasnisnsasounesandondonuies uay
psdeuANLgnadlaensaeunungaeuluutaztureunBsty uidsiinEsuudniidudousiuiouwnie
ﬁiﬁﬂumsLL?ﬂﬁméﬂr:gm"l,aimuﬁ’;uauyiajuazL%&mé"]é’umSLLf’ﬂﬁmé{]zgm’Lu%y’wumﬂ'mNLquLLﬁﬂigm"LaJazLﬁw
dofiansandnauinGouiiunasiuaghiininusitesas 70 vesnzuuudy wui véamsinnisSeus
TngldnaBuilangtymiBanssngluaeasufdinisd 1 SdnBouiiiunusifosay 70 vesnzuuusiudiuiu 13 au
Anidusosay 59.09 vestinFeutmuauazliiunasidosay 70 vesazuumfindiu 9 au Anludesay 40.91
vosini3ouitavan Tursasufiifinisd 2 fifnFeufiiunasifosar 70 vesezuuudiusiuou 21 au Anudesas
95.45 gastniFeuiinun wagliiunusitesar 70 vesazuuufiudiuiu 1 au Andufesas 4.55 vestnFeou
Hmua axdiuinindeuifazuumuannsolunsutlanddamilandiunasidosas 70 vesnzuuufiufisuon

S X o P
PAHUUE ANNINN 5

(58] MIANTANWIAERS UNINYSeVaURAY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



NsEsANYIAENS unAveauveuwny (Journal of Education Khon Kaen University)

1A
Sovay 4.55)

(n) 295U{TRANST 1 (¥) 2995U{TRNsT 2

- FwuinSeunidnueidesar 70 - SunuinGouiliinunasiiosas 70

> ° o a '3 ' 53 '3 UV vy o o = 1%
AINN 5. mmuuﬂLSEJu‘VlmuLﬂm‘MLl,azbl,umul,ﬂm‘maaaz 70 UDIALLUULAN Ma\ﬂﬂwiumiﬁmmiwwﬁﬂEJI‘U

nadsuAlandavidmsng Tuudagi19sujonng

¥
aa

wennuEIIlavinsdunwalinteuiidazwuuainwuuiaanuainsalunisuiland Yy mndnden

[

N unuYisesaz 70 vasnzuuuinluliaziasujiinag FeanmsieneghidemuesuvudunivaliinGou
annsnasUldsed 2aasufoRnnsd 1 dniFeudsldidlasazliviunnudfyuenaituilanddgmiimsane
Tnsamedunoumsideussuiendnmsmai@nduaznisnunusdtem ewindndsuaninsuilandlym
wuuiduidnSeunevinAaansathlugrnadndldisuioniu wazansufifnsg 2 dhiSoudlouasiumuddny

voanatownlangdayniianssnsunntu lnene1e1uvinngn 9 TuneuLavazBenuINgaTy

anUsieaa

a wa a

N3398luAsIladuNIIUTURoUN FITETIURURN1IANKLIARYEY Kemmis and McTaggart 37143 2

a

2995UJURMT WeimmanuamnsatunsuilandUgvidnd Soe lumuduuarnisvu veeindeudulseufnw

7 a Whunasidesas 70 vesnzuuwi IngldnatsuilandUymiBansing anunsaeiusonalassil

' v
Y Ya o v =

199U URANSN 1 1nN1sadun1sInnsseumuLELN1TInNTSSeuiNgIdvaiedununaisuilang

U

Tyvudanssng uazdledugan1sdnnisiseuiluiasufiiniem 1 3feldinnisinanuaiunsalunisudlang
Yy il@nd wuan WniSeuiniSoulavuuwaie 29.86 avwuu (5.0.28.02) 91nAzLuuhu 45 avwuu Anlduieway

66.36 VIALKLUULAY TaadTnSauinIuNMgisaas 70 YIALBULLANIIUIY 13 Au AntTusouay 59.09 ¥a4

£

v a g ' 5 ) a & o & &
‘LlﬂLﬁEJ‘LWN‘V‘@JﬂLLaﬁlﬂJN']umiqui@EJa% 70 UBIALUUULANINUIU 9 AU ARLUUTEYAY 40.91 UBIUNLTIUNINUA MUY

a

XA o a % aal s a A o o o a Y @ asda v v
WutiilesnnmsianisiseuilagldnaisuilandUynidemssnengideinanldlunisdanisiSeusiduisnuiily

NS HULAIMIAINDUAIEAULDY M3RaTIAuIMuaueIlasldn Tz UIUNITMITINYIAaRSHIUAINTTUANS 9 7

o o A

wauls Tneagduddrneanuazmnifielidnsouussaimune dadudwddgiiveiamnanuamnsalunisud

Y
°o v W =

landUgymildndvssinidou Inenaisuilanddymidemssnglalinuddgiunmslouwnunmuansaniunisel

o

vaslandgdgmuieliindouiuausamiunmsiuvedandymegrsdaau wsiznmsnanmuudeanuiuag

'
a

relidladaiu q nddulasanizdennuiiluuusssunariaududou dnissudsinnuminevedandla

o A

gn awdadudaedAgiviniinSeudlateanuiuy 4 iy (5301 Jusudn, wamw Junsiangu) weea

<

MIANTANWIAEARS UNINBISeVaURAY, 44(1), 50-64
doi: 10.14456/edkkuj.2020.x

[59]



MIENIANWIANERS uvnInedeveulnu (Journal of Education Khon Kaen University) 38 (Research Article

° o o @ a

5105 18eteyayn, 2560) wazusnaininaiowntanddynndenssnzdilianudifydunisunemdnnis wufAnnse

ngumaildndidnunldlunisuilanddymdmaliminiEewdilauluriaivnai@ndunngu vedsduasuliinGeu

Sinnaunulunisuideym (ening aaumasug | Auiavuy waviywg Asatan, 2559) yibiiniSeuwilandJgym

o v
' °o v o (YR

pgrafussuunuunnunasiudidudunou Asdunaisuilanddymidwmssngddinnumuiganiunisusland

a

Jayminildnd 35nud dwas, asud Autagud, waginfun Wusngnw, 2562) dawalitdniSeunquidvuned

<

RNy

Anuansatunisuilanddaymidndlunmsing@u nigideladinsgiilonannsdunanginssunisun

Y

TandgdgymveasinSeuluiwsuiininisg 1 wui dnSeudilnglideussursuufanaidndlaeazseyiios

1Y

aunsnldlunisuilangdgymiintu wardudeuaidunisudlangUgniluturesnisnauusidgniliaziden

1
Ao v A ! ¥ =

Winfims uennilAdniSeuunsdniiliaunsassydoyaiilandlunldasudu Siuusvesunsimalaileviili
Lianssaunuardanysluaunisld sedaidgménunisdiiunismeedemaniuasliagudnouiiaonadosiu
Tanddgym FaanuansdunwalinEouannsaasuldin dnidsudlidilasazlifiuaudfgyvesnisedune
wannseTEnduarns s idaruiifingg ewindilineuslanddymereisnmstlndeunazineduiy
nsuAtymuuuii dwalitniFeuuseulii@ousiuievdnns wnAerdenguildlunisuilandUgmuasd
L?Jﬂuﬁﬂﬁu%umauiumiLLr’fﬁzymhjazLgﬁmwhﬁma widlediiumsmuunuiinnuasdenunnivilizuuuludy
fidunisnuurugeanidunauuiymaonadotuaion wautt (2562) nd1i TnBsuusdmdeutunoums
Mausunidgmildasuyntuney wiidedudumsmuunuiinginduanusammmevvadangtymiligndes
lesntniSeuiinsnusuiazdidunisuilymiiundeusu vlsmsuiduneuiildasudu Safinduadums
sflumuunuusldldfidluduneunismnaunuitam dlitnSeuiinvuuuedsidunmsesuevdnnsmeiand
wagm sty Sslifyniians wazifielinsdidunisluisufoansi 2 ussganugomnevesnside
fisly §3FeFdldusuuansianiaiFous fd 1) fufissaniam Belfduditnizoudoudoyailondlin

o o =

wiousrydwmdsiinsunndd wazuenivaudAgrestoyanlandimualiinagiliisaansawnuadudsla

gnies uazdndrsryliasuiinFeufiaserulavddmans 1 50U 2) ussunendnmsnmeiiand §iselausuansay
Wionszduliinideuiiduninmsudnms wndaiifertestulanddgmlngldmann aniuiinsefssuanudeu
uwRnuarmfuagUuAniigndoaiioldiBuwumdlunisuflandtamsioly 3) funasuuitom §idelds
AnssuliindeuiimseiunesanidsunumalumsuitamuassusilidnSoudeutuneuntsuilanddym
muﬁﬁﬂL%'au%ﬁﬂusﬁzwialﬁaamazLﬁamﬂ‘ﬁzumawﬂwﬁa 7 waziledudunsuitymiliannsotiilugimeunie
fdufiniuannisnueulidnssuundunndeutuneunisnunliaenndostu @) duduiunismiauny
PAfelFuuzihinGouin drinFeudeuteyailianlanduazszyfuvsasuiazarunsounuardudslagndes
‘W'iE]ﬂJ‘VT&i%'q ulsresUSinamag q lusuuiindnesiielfdniSouaunsasnsdanusee 9 16Ty waz 5) fu

va o

Usziiudneu gidulausuianssulrinseduneuaniisunisasurmneuvesdym wazwusilidnseunduly

U
v

sulandindnadafionsraeuindsisiiunsedaenndostudsilandany

295Uf0RNs 2 ndigAdelausuusausumsianisisoudiaglddidunsiansiFoudaaunndionly
wazdloduganisdaniadousluissufifind 2 fiselsvhmsinenuasalumsutlangtymandlaglduuy
Tafieidoasatu wud dniFeuliesuuuiede 37.14 Avuuu (S0.=4.00) Mnasuuudy 45 asuuy Andudosas
82 53up3nzuuiiy TneftniSouiinunamidesas 70 vesaziiudnu 21 au Aadufesar 95.45 vesiniFeu
e uagliruinasidosay 70 vesnziufiusiuiu 1 au Aadudesas 4.55 vesiinGeutanun aniiulddly
293UfTRNMs 2 thiFeufiazuuumuaunsolunsuilangtaymilandinfegadunasisuuinGsuiiiunos
Seway 70 maquLLuuLﬁuLﬁ'uﬁummwwﬁﬁamiﬁ 1 Jadonados

(60] MSEASANWIANERS UNINYSBVOULNLY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



) MIEIANYIANERS U Ineaeveuwny (Journal of Education Khon Kaen University)

[UnALATY (Research Article

Y

AunanisdaunangAnssunisuilanglgm wazainigidelaiiasiziiemainnisdunanginssudniseulungs

Y

a wa =

UURnsN 2 wuiindsulieuddyresnsdeusupaiidlunsuilandymuasmsnunuuddymundu
fufduitussenig Foutug ounasdiFoutudaoumndsdu lnsdnieuneneumesuduaiuasuando
wndamiiandflflunsuilanddgmussnuesiuidu fanuseuasulnensnaaeussazideamenuies uas
prndeuamgndedlnensaounmnasiaeuluidazdunouinndsiu uazdennnisdunuaiinieuannsn
aguladn Tndeudilasavifiunnuddyvenaisuilandlywidmssnzaniu Tngneneuyimn 9 Funouuay
astdomnndstu Aburuiidosndifeldimanisinnadouiuasdymiluasasujifinnsd 1 unufudgudle
unumsdnniaiFeusluinsufifinisd 2 neldidusuasdlninSoudunuddyresnmadoudeyailandan
uenanidEnliinGeusinduain wandsundnns uuAeuienguiiieadestulanddam sudeuusiild
thZeusulandindnsounouagUdnouimazasiilmindeuldnsaaeuuarUssiiudneuildinduislandon
muaziinhegnaemsel (51";&Jaﬁﬁﬂixﬂaué’qﬂa"lﬁqdqmaiﬁﬂ'ﬂL%'&JuﬁmmmmmiuﬂﬁLLfﬁﬁméﬂQJmLﬁwij'u 1ng
fnssuaansanaguldaenadesiuiagmuasinsidoudoyailandonmiolandimunliliossasiBonuas
gﬂéfaqmﬂéﬁu Tanuddytunsesusuudaiidlunsuidymuniulasausadeueluneunninldidoulss
Fuununmiidou msswuuneuldesazsen gnFedkaziiladny v‘fﬂﬁﬂ'ﬂL%'&Juﬁ']Lﬁummﬁ'ﬁzymlﬁmm%umu
mssfunsiideusazagudneuldgniesaonadesivasilandony Wedugaasasufiimsd 2 wut finGeud
fazuuuaruasolunsuilongtamliiunusidosas 70 vesaruuuwfn S 1 Ay Fedanamgingsuludy
Sewvasiniseuaudinainud dndeudilimnuaulalunisyhfsnssunaznisyiuuuiinindesdales 19y
wsziindsuaudnanaoudfiasiouidiuazdounisdin SnidlunisianisSeuaeuiinaniisitauasd
tndeuswunluiudeu viliegirounsnaounarfeumhomdoliiiduueds dwaliinGousudenam
aendmauINLiouUNLNMTNEENTdeauLes Wlsliiuieulasusional msaiaumuannsalunsud
TanddaymuesiinGeunuiitu agnsiazldlanasliduusinogvandonlnddnnaanan Iaamnnediagléfin
AN TUINOANATT ?jqﬁ]%ﬂmmﬂ’@ummmamwfﬂum3LL?ﬂf\méﬁ§gmmaqﬁﬂL%'Eluﬂumﬂzhﬂﬁ@q%ﬂﬁ GRRNEH
mun13dnnsseuslaglinaisunlangdynidanssny Fadunsuidamesefidiudumeudaay awnsawan
arwannsolumsuilanddgmitandvesindoulugeduld warasivssdvinmnniudlotndouldsunisiindy
ofsasiauevanumsailiyvniivannvane (sfien Julsud, wsvw Junsigngug uazasins Wellyan, 2560)

a o

agyhbiiniseulaaudnldlunsuitym AuiuiuisnisuidymisiinuszaunsaliiuvesinEey aenndos

% U av L3

funudsedsmd duae, a¥ud Auvtavud, uarAnfin fusngnu (2562) FeldvhnsRauadugrdnisnisSey
wazawansnsalulunsuAlanddymiland (Fos maiedeufivuumyy veaindsudulsenfnudi ¢ Tneldnns
FansiFeuduvuduiazniniiug (5 sawdunadsudlandJgmildndienssng daldinnisiinseiazuuy
ﬂ'@ummmaé’qu%‘mmﬁﬁauuaxmmmmiﬂumiLLf’ﬂ,ﬁméﬁfgmwmwdauﬁ'ﬁluﬁmﬁﬁqL%'Elu NAN1TITENUN
ﬁﬂL%Eluﬁwaﬁquéwwmaﬁauqﬁﬁaaaa 5158 Gaflimunnsegluszdugs uazlinnuannsalunisuilanddam

gstuFenas 71.04 FeliWaunseglusziugs
B uvasUannsie

nNsAEuNTITedUiRnslutussuiedmuiauaiuisalunisuilanddymndnd 13ee Ty
WUANLarn159U YostnssuTulsendnunUn 4 Tune Taeldnadsunlandlynidanssng wuin dniseu
naudmunediezwuunnuauisalunmsuilandUgmidndindegu uasldwungudhmuneifinsuuuniinunas

MIASANWEERNST UNINedBvEULAY, 44(1), 50-64
doi: 10.14456/edkkuj.2020.x

[61]



MIENIANWIANERS uvnInedeveulnu (Journal of Education Khon Kaen University) UNAINITY (Research Article)

Sovar 70 vosarvuufuiuduluudazisasufoinas deafu nadsuslanddgmidmssngiaumnzandiag
ansnthlulflumsdnnsBouiifieimuanuausalunsuilanddymitand Inefdsiidesiilsisfoszozinad
THluusazauSsunisissoviandoud 1.5 Flusduly warAsinisnseutdniseulidnlafalsnisdnnisiseus
Funounsuilandtymiinanuastlifdiuiemuddyreduneunisuflanddymusazduney uenainuiinsg

1#35n15danseuiiananduilemadunisuilangdgmuasnisewiandundn
Y a v
H doiauauuzainnisise

1. Forauauuginly
1.1 Wosnnidufanssuidedldinannlunisifanssuusasduney mswsngunsaiifldlunis
Aanssulvndon Fuas vaanudila warimusnanlsidaeu Welihianssuldviuna
1.2 avsesuretuneulunisuilanddymedrsavidonuazensiedalsznau wisldinideuldidle
nsvuumsuilandlymednsdniau Tnsiandussurendnnismei@nduarnunusilymimszduduneud
uniFeudiliduay
2. foravouuzlumsiteadwioly
2.1 svaznanildlumsisendaiiroudnaios fufumsifiuszezinatlunside Lﬁﬂﬁé’ﬁ'aulﬁmﬁﬂwﬂu
nsuilanglaymednauvivsauariussavsamunndetu
2.2 msinisaeaunsnimaiasiig q lun1sdanisiseugiagldnaisnisudlanddayniiewssng o713
a'qLﬁ%yﬂ’;mmmmiumiLLfﬁ,ﬁméﬂfgﬂmmmﬁm,%'aulé'ﬁ@qﬁu
2.3 msthnadsnsuilanddymidanssny LU lunsimuavananselunsuilanddaymsuiion

au 9 visengudmungdu
B References

nsEMANWIBNNS. (2560). FHFSuararsznnSausinuna nguansensSeusnemans @UuUsulg we.
b&bo) MUNANGNTUNUNANMTANITURLTIL WNSANTIY bede. nanma: saRusiguguannga]
nsnuRsuiIUsEImAlne.

nuayun Yevuguarunsal Useduuiu. (2561). mstaunianssumaeuinmsunlanddayidndlaeuszend
wnAnvedsnd Bes maiadeuiivnss dniuinideutuloeudnu® 7 4. 295875m5358uaRmL)
UYL (UYYEmIanTuazaIpUAIaNT), 11(3), 130-138.

\n3n dndgnn. (2562). Msudlandtamiland. sasdnwimans unInendeumasa, 13(2), 7-21.

SUBINg Gzhﬁlnﬂéﬁl,ﬁau. (2559). M3AnwdounnTaweInszUIuNsuAlandUymiand lneldnads uAtymuds
AIINETBRTALARTIAYIEAIDITURIINANWITEAUUS Y193 | nstlfnuin@nwiuminendugsiatuding.
MIFITIVINNNITANY) ALANSIFIENT UNIINeIaersuATUN TN, 11(1), 26-35

Uszam \Weuadiu. (2561). N15398UJUANITNNAITSEUNITADY. VOUKAL: AGIUIUNINE.

58101 Fusudw, e Funsiengug waganng Wty (2560). navesnagvdnisuAlanddamidemsangiid
soruansalumsuidamuaznadugninisnsdsuiiandvesinissutuisenAnwvineuaie.

2158158s8NNTOUINEN1NNITANY, 12(1), 155-171.

(62] MSEASANWIANERS UNINYSBVOULNLY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



MIEIANYIANERS U Ineaeveuwny (Journal of Education Khon Kaen University)

[UnALATY (Research Article)

Foel 4 Soud Aunavud uaginfan uswonw (2562). M3IaMTTeuMenITUIUMSAULEIEIALS (5E)

350U Tun AT
Fudunatsuilanddgvimnaid@andidwmssnzsvogaiansiazisaassiionauinadugnininissouuas

Anuasatunmsuilangdaymmsi@ndvesindouduiseud@nula 4. 11531380 wImans unIneae

115A33, 21(4), 286-300.
81 wauda. (2562). nMswmwiauasalunsuilangdaymedl S Ysunaasduius Wngldnsianisseus

WUUdUEIEmIANg 5 $u swdumatianisundgmveddnas gastiniSoutuisendnuni 6. Uy
M3fnEUUTN a193rIMsdeuIveImaniasAdnmEns TudinIng dy Nn1IeNduumasaIL.
ousdnval qusiav. (2553). FnwimarmarursalunsuslanedamrimiGnaveninseuduisendnun i 4 igeu
laglonadsuntywiiessnzvesigalaosuazigaiass. ednusn1sfneumugin a1
IneransAny Taudinivendy uniededll.
woning msuia Al Aunavuy uazivwd ASatan. (2559). mafnwmadugrdmensidouuasanuannsalunis
uilanddammeiandvesiniFoududsendnudi 5 IngldnisdanisFeusuvuduiasmanug (se)
suiunadsuilangUynimesidndiinssnsvesisalaniuazigaiass. 21581540 wIA1895 Un1INE1AE

wi3A3, 18(1), 202-210.
De Jong, T., & Ferguson-Hessler, M. G. M. (1996). Types and qualities of knowledge. Journal of Educational

Psychologist, 31(2), 105-113.
Docktor, J. L., Dornfeld, J., Frodermann, E., Heller, K., Hsu, L., Jackson, K. A,, Yang, J. (2016). Assessing

student written problem solutions: A problem-solving rubric with application to introductory

physics. Physical Review Physics Education Research, 12(1), 010130.
Gok, T., & Silay, L. (2008). Effects of Problem-Solving Strategies Teaching on The Problem- Solving
Attitudes of Cooperative Learning Groups In Physics Education. Journal of Theory and Practice in

Education, 4(2), 253-266.
Heller, K., & Heller, P. (2010). Cooperative problem solving in physics a user’s manual. Retrieved

November 1, 2019, from https://www.aapt.org/Conferences/newfaculty/upload/Coop-Problem-

Solving-Book.pdf
Krulik, S. and Rudnick, J. A. (1989). Problem Solving: A Handbook for Senior High School Teacher. Boston:

Allyn and Bacon.
Mathan, S., & Koedinger, K. (2005). Fostering the Intelligent Novice: Learning From Errors With

Metacognitive Tutoring. Journal of Educational Psychologist, 40(4), 257-265.

Niss, M. (2017). Obstacles Related to Structuring for Mathematization Encountered by Students when
Solving Physics Problems. International Journal of Science and Mathematics Education, 15(8),
1441-1462.

Pol, H. J., Harskamp, E. G., Suhre, C. J. M., & Goedhart, M. J. (2008). The effect of hints and model answers

in a student-controlled problem-solving program for secondary physics education. Journal of

Science Education and Technology, 17(4), 410-425.
Redish, E. F. (1994). The Implications of Cognitive Studies for Teaching Physics. American Journal of

Physics, 62(6), 796-803.

MSASANWIANERS UNINYSBVOULNLY, 44(1), 50-64

[63]
doi: 10.14456/edkkuj.2020.x



MIENIANWIANERS uvnInedeveulnu (Journal of Education Khon Kaen University) UNALITE (Research Article)

Redish, E. F., & Kuo, E. (2015). Language of Physics, Language of Math: Disciplinary Culture and Dynamic
Epistemology. Science and Education, 24(5-6), 561-590.

[64] MIASANWEERNST UNINeIdBvEULAY, 44(1), 50-64

doi: 10.14456/edkkuj.2020.x



NsEsANWANERS NnInerdsveunnu UM 44 atun 1 (Weu unsiau — Juieu 2564 ) nh 65 - 76

UnANITY (Research Article)

Journal of Education Khon Kaen University, Volume 44 No. 1 (January — March 2021) Page 65 - 76

MIATANWIFNENS UPINSIFUVDULLNU

ST https://www.tci-thaijo.org/index.php/edkkuj

awinudurauunu

EDKIKU)Y FliuNTINTaNslag AuEANEIAERT UnInenduvouuau

nmsiansiseuileeldlassnudugruduiauinmsnsizews Tuselvduuudn
The Project-Based Learning and Growth Score for Statistical Modeling Subject

13U fase!”

U

Nurin Dureh?”

AAIVIARRFERSLAZINEINTTABNR MBS ALINEmanTuasmAlulad uninedeawatuasuns’

Department of Mathematics and Computer Sciences, Faculty of Sciences and Technology, Prince of Songkla University!"

Received: October 14, 2020 Revised: January 01, 2021 Accepted: February 27, 2021

UnAngD
nsfnwATilingUszasdiive 1) Anviiauinisnisteuivesin@nniiinduainmsdansseuslaglilasanu

= =

< a v aa ' @ a <)
Wugrulusiednduuuads wag 2) Anwianufianelasenisinnisiseunisaeulasldlasenudugiu lng

o =2 o T

naudmnglunisfinude dnAnwisedudgans Tuln 3 91w 40 au Nawmzideuseusigividiwuuaii

' v
A va v

\n3esileiilife wuvasuawfidedainues Uszneuseaesdiufie dudl 1 nsUszifiuaziuuiaLINITANg
Sous uazdiuiiass Ae dedaufsiuanufiselasasdeiausuuzdu q Herdunsianisiiounsasu v
sausamdeyainu google form HansAnwmuinind@nwiiiiaminislusefuiigann avuuuinminisnisSeus
Aounarnduseulidndsvesnvuuuintusanineiusgniltodfynieadn dwaliinfnudnlngdauiis
nelalumsdanisidsunisaeulaslilassnudugueglusedvanniian vl dndnuldlitodaiuludinyose
dosdmiunmilasanungude fdyvluFewssnisdanisna Wesnduidnisianisdounsaeuiideudie
isumnufisnangaevluvainuansin siliin@nwdesdinisdanisnaiia uazeraszdwmaliiinainsieuos
dmfunena desndesswilassnuliiasoiuiusmun

Addey: Tnssnudugiu duuvada anuiiswela

Abstract

This study aims to identify the growth score of the students arising from project-based learning for statistical
modelling subject and to identify the student’s satisfaction on the project-based learning. The target group
for this study were 40 31 years’ bachelor degree students who enroll in statistical modelling subject. The
research tools comprised of the questionnaire conducted by researcher. It comprised of 2 parts, the first
part is the evaluation of the learning growth score and the second part is the question related to the
satisfaction and other suggestions on project-based learning. The data collection was done by using google
form. The results found that the students obtain a very high learning growth score. The differences of the

mean score before and after was statistically significant increased. The students most satisfied on project-
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based learning. The students pointed out that, doing the group project cause the problem about time
management among their members. According to the project based learning is one of the popular technique
and have been applied for many classes. Thus, it may affect student to be a well manage their time and
have an insufficient time for relaxing.

Keywords: Project based learning, Statistical modeling, Satisfaction
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2560 FUIY 10,292 AU ﬂﬁjmﬁaamﬂumﬁﬁaﬁ Ao TniFeusydutussouAnwdi 3 $1unu 1,504 Au lenaae
FBnsduineganuunlady in3osdleflflunsifiusiusiuteya léun (1) seruwarsuuuianuasnsadawms
Py arwddlanazanusivaeyinny wae (2) wwunadeuinwensuitammendamans AAsendeyame
NMFIATIEINSIAnRETAEUNYIAN
NANITINENUI ANIIvEIIUaINIsaiueTinsesuAdynmsadinaans lasevas 47.4 wazd
aunsnensalluguazuuuiuuazasiuLINATIY il
aunsnensalluuaziuniv il
Y =-14.847 + 0.252 (X1) + 0.180 (X2) + 0.222 (X3) + 0.134 (X4)
aun1snensallugUATIULNINTIY il
Y =0.254 (Z1) + 0.212 (Z2) + 0.238 (Z3) + 0.139 (z4)
AdAy: AT vinvensulynmsadiamans Mliasginisanneeidadunvan

UTngUsrasdivefnydnanavasnudnvaeinauidmadovinyen1suitymmendinaans Usens

g

Abstract

The purpose of this research was to investigate the working memory influencing on mathematics
problem solving skill. Population are 10,292 students in Grade 9 at Secondary Educational Service Area
Office 32, 2560 academic year. Sample are 1,504 students with stratified random sampling. Research tool
includes (1) Cognitive Ability Test Software: Attention and Working Memory (2) Mathematics Problem Solving
Skill Test. Multiple linear regression analysis was used to analyze data.

The results revealed that working memory predicts mathematics problem solving skill at 47.4

percent and were raw score and standard score equation as:
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The raw score equation
Y =-14.847 + 0.252 (X1) + 0.180 (X2) + 0.222 (X3) + 0.134 (X4)
The standard score equation
Y = 0.254 (Z1) + 0.212 (Z2) + 0.238 (Z3) + 0.139 (Z4)
Keywords: Working Memory, Mathematics Problem Solving Skill, Multiple Linear Regression Analysis
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Abstract

The objectives of this research were 1) to study the current conditions and the needs in
development of school networks and 2) to construct the guidelines on educational development of school
networks under the Office of Nakhon Ratchasima Primary Education Service Area Office 6. The research
was an applied research used a mixed method: an explanatory sequential design, a quantitative research,
qualitative research. The samples used in the research were 306 education administrators, school
administrators and teachers under Nakhon Ratchasima Primary Educational Service Area Office 6 selected
by a simple random sampling technique according to the Krejcie .R.V. and Morgan sampling, The research
instruments were structured interview, questionnaires and an evaluation about the appropriate, the
possible and the usefulness of guidelines of school networks development. Statistics frequency
distributions, percentages, mean, standard deviation and for analyzing the order of the needs by using
Need Index Modified (PNI Modified).

The research results found that :

1. The current conditions and the needs in development of school networks under the Office of
Nakhon Ratchasima Primary Educational Service Area 6, the overall is at a high level. Considering in each
aspect, it was found that, the highest average value was the establishment of school groups, followed by
the management of school groups. The aspect with the least mean was the school group regulations.
Moreover, the needs of the operation of school groups under the Office of Nakhon Ratchasima
Primary Educational Service Area 6 was found that, the overall is in a high level. Considering in each aspect,
it was found that the aspect with the highest mean was the school groups management, followed by the
establishment of the school groups. And the side that has the least mean was the school groups
regulations.

2. School groups development guidelines under Nakhon Ratchasima Primary Educational Service
Area 6 consist of vision, mission, goals, school development guidelines, indicators and methods. There were 6
main methods for the development of school groups: Method 1: to promote, support, create school groups
regulations with 4 indicators and 1 1 guidelines of operation. Method 2: to promote the roles of
decentralization of school committee members with 5 indicators, 11 guidelines of operation. Method 3: to
improve the infrastructures of the school groups with 4 indicators and guidelines of operation. Method 4:
to increase the efficiency of school groups management to meet the basic education standards with 5
indicators, 5 guidelines of operation. Method 5: to promote school groups management with participatory
approaches, 5 indicators and 5 guidelines. Method 6 : to allocate the budget openly and adjust the
management mechanism to focus on school achievement with 8 indicators, 5 guidelines of actions.

Keywords: Development guidelines, School groups, Educational service area offices
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Abstract

Developing an instructional innovation for developing the effectiveness of teaching and learning is appeared
as one essential task for English teachers. This article aims to describe the idea and process in developing
the instructional innovation for developing students’ critical reading and communicative writing skills in
English. The authors began with the intensive review of KWL Plus teaching model and Technological
pedagogical content knowledge (TPACK). After that, both conceptual ideas were integrated into the TPACK-
KWL Plus model for teaching and learning English. the TPACK-KWL Plus model is consisted of five
instructional steps: a) K: What We Know, students are required to review and express their prior knowledge
being essential for learning new topic through several activities; b) W: What We Want To Know, students
are stimulated to identify what they want to know and learn in related to the lesson and to investigate and
check their learning; c) L: What We Have Learned, students record what they have learned from the lesson
and check the questions being unanswered; d) Plus: Mind Mapping, students are required to create their
mind mappings to show the relationship between learned ideas; and e) Summarizing, students summarize
their learned knowledge into writing task. To concretize TPACK-KWL Plus model into a real classroom
context, at the end of this article, the authors raised one example of lesson plan in English in the topic of
Right Brain or left Brain? for Grade 11 students.

Keywords: KWL Plus, Technological pedagogical content knowledge, English reading, English writing
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wialulagdien1sinn1sseusmunsauwAn TPACK

th.wikipedia.org

sites.google.com

Ui 4 a$19unudanIufa (Mind Mapping) #L3euin
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Ui 5 a3uises (Summarizing)

Google form
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Weulmhzluuumsdanisieuiniseuuan1silisun1ssangy: TPACK-KWL PLUS Model taueasalievigy

T 5 Al diedsuluanumingan Anudulle waganuiivsslesivesguuuun antulddiasigimen 10C
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IANT5IEUINMTOMUAENITWEUNTI8INGY: TPACK-KWL PLUS Model

Ussifu A1 10C
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Uszlyad

1. g‘dLLUUﬁ'VLé'aWmmﬂ'wmmiéﬂuuazmiﬁi&m
BN WVBITEY 0.80 1.00 1.00
2. sUuvuildannsafaundusuwuumsinnisiFous
AYBINGY 1.00 0.80 1.00
3. EULLUUﬁVLé'a%'NmuLLu’MN KWL Plus 0.60 0.80 1.00
a. EULLUUﬁVLé'a%'NmuLLu’MN TPACK 0.60 0.80 1.00
5. gﬂLLUUﬁlﬁﬁmiyimﬂmiLLmﬁm KWL Plus Wag
TPACK sefiu 1.00 1.00 1.00
6. sunuuilsiluldldasdlureaSounrndanguld 0.80 0.80 1.00
7. sUnvuildanunsaimurinuznnsléimaluladves
A 1.00 1.00 1.00
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Futindngunizeu

1. agdrsamentinvietievesFoulutu Thiouhuuumeasuanesdndre-van Viuled $1uu 12
fi9 1A 2 it Mndusdumesuiunilideaui aunildaues@ndreasfunuiiss founuuuny wasusengh

aumundnmawasaziiuszuiinnniuazazalnunaualnldauedinanaziinufnadassatasdyng

# uuuvedaudnasanu-27n

suasdnvinauniia
R
=& e,

aau 12 damdaaluiiuazum!

néafunninazatnFenislidniw fade
2 1. UWUUNAFRUANBTNg -1

fis: Vil https://th.piixemto.com > brain

VU K: What did you know ? (Jezlsthafenfiuizasiiizeu)
AgkurNsTuAnas1e KWL fansnsaasidagldlusunsu Padlet 34 feature 904 Padlet aselviraou
a11500uINA919 KWL voefiseulanazdnies Padlet nn319 KWL WWumuaanylaazainuindu Ingligiseud

Ui https://padlet.com/srisukong2069/6899qw8pojyk 13aaLNL QR cord

=]

[=]

[=];

A7 2. QR code 71519 KWL 1391 left brain and right brain

fis: https://padlet.com/srisukong2069/6899qw8pojyk

PntugaeulviSeutuiind Ianudiduneiuseiasseuluiuierlsine adudes K vemisne KWL Tagduiin
asly Padlet NiAgas s
YUY W: What do you want to know ? (faen1s3eslstinafeaiuizesiise)

AsTauniUissuneIivane@ndeuasdnu lneajunauenduiavial 1304 left brain and right

brain WnelvifiSaugainiules https://www.youtube.com/watch?v=Xe817Aj-mgM 1381 3.54 U1l
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279 3. left brain and right brain

fisn: Vil https://www.youtube.com/watch?v=Xe817Aj-mgM

9t HnunugEeud

T: What is it about?

(WuIAMOU: Our brain)

T: What does it tell about the brain?

(LWIAIMBU: The brain is like a message center. The brain has two halves - the right brain and the

left brain, each has the same size.)

T: What is a person with a strong left brain like?

(ku2IA1MBU: He/She may be right handed; may become a good speaker, professor, lawyer, or

salesman; may have a strong idea of time and will probably be punctual; may be strong in math

and logic and may like to have things in order; may remember people’s name and like to plan

things ahead; may be practical and safe.)

T: What happens to the person whose left brain has been damaged?

(LUIAIMBU: He/She may have problems speaking; may not know what day it is; the right side of

his/her body will become weak.)

T: What is a person with a strong right brain like?

(LU2IA1M D U: He/She may be left-handed; may prefer art, music, and literature; may become an

artist, a writer, an inventor, a film director, or a photographer; may recognize face, but not

remember names; may not love numbers or business; may like to use his or her own feelings ad

not look at logic and what is practical.)

T: What happens to the person whose right brain has been damaged?

(ku2A1MBYU: He /She may not know where he or she is and may not be able to do simple
movement.)

T: What is the best thing people should do?

(LWAIMBU: They should use both right and left sides of the brain.)

ﬂgﬁfﬁlumi%aqﬂlﬁﬁqﬁ auoTngy v‘fwﬁﬂﬁmmumiﬁmmimimmea NNSLARIDBNLTININSTTUT
LﬁUiW?JagL’SEJﬂ WU NISHUUIIUIULEY A1TUBALIAN LLa%ﬂiWNﬁWNWiﬂIUﬂ’ﬁL‘%SUL%?J\Tﬁ@ﬂﬁ’]ﬁl,ﬁﬁﬂgau Iﬂﬂﬁu@ﬂ%ﬂ

Frgazininlunisidniw n1sfadanssne n13Aneg19TINTUYIM AaY LazANUIvAiing dueeEnYI v

o

il tuAuAnaisassd Mstunuinis madansier anmeudduausiuasAats eauaansalunimds
s wagnsliuseloninnguuuuuarsunsasmads dunsfinusanusofeaiaassdaineg Tii
Fnnnnmshauresanss@nyniiues auesdnun fnihilieaiudnle uazanuddnvesyed 1wy armnszning
Tunues Anadivlagdu amnuindedio o1sual uaznisdeanslailéindriin aminfagn uaznsuansersuaieen
Mednth
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A1 Madaisesdiu msldnwme nsufdRnunedineansuagineirans nsldvene waznisldvean
ATNas druanasBnuanvh wihfinsAnadsassd anugurEenin way nmsldavugalunismds uiaueai 2
3n Aflmsvihanudenlestu wunmsimihiimudnaiiassdvesanesdnun msuansoondiovenlsifdunsuly
FoaAnINN5TIUTI TAs1e9 waziSeuiSoedesvasanasdnine ualviSousiufvagy 39

asnseduligi3outiefufnuasdidiniudededifidoudeanstifniudos anesdndouasdinan wéa
tuindranuiidesnmsiaslunsdes W Ineduiinadlu Padlet

asnszdllifisouissnnuinfulussiuiingiiauenuasissnusuiugiiou i

T: Who are the famous left-handed people?

(LWIANRDU Paul McCartney, Albert Einstein , , Leonardo da Vinci , Barack Obama , Bill Gates , Steve
Jobs , Julia Roberts , Justin Bieber )

T: What are they famous for?

(LWIAMBY Paul McCartney sings and writes musical compositions; Albert Einstein was a scientist
Leonardo da Vinci was a scientist and inventor; Julia Roberts is an actress.)

T: All of them are the same in one way. What do you think it is?

(LWAIMBU They are creative.)

T: Do you think left-hand people are defective or genius?

(WA may different answers.)

T: Which part of your brain do you think has the most influence on you, the right or left? Why do
you think that? Give some examples.

(wuaAmay different answers.)

#u L: What did you learn ? (I#3azlsthafisafuiFasiisnw)

a

HiSeunsagnguYIsiuauuazyinaudilaume 1384 Right Brain or left Brain?
AsnseAuliiSeusrydanlmTeusuamaaniniSeuses Right Brain or left Brain? uanduiindsnigiseuls
Sewjuatuiinasluges L lngduiinaslu Padlet
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Y
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o

5 insrnanuliludes W Tmeumauldnsuyndevselilaefinnsanainumasdeyasiie Useneu i
- https://www.youtube.com/watch?v=ZMSbDwplyF4
- https://th.wikipedia.org/wiki/Split-brain
- https://sites.google.com/site/fuksmxnghichu32/hnathi-khxng-smxng2sik
Hu Plus (M3a¥raunuisnnnuidn waznisasUEasannniadeus)
ﬂg@%mamia%’mLLmuﬁﬂﬂi’mﬁmaﬂuLLawwaLﬂ“ﬁ"u Mind Mapping GT;& feature ¥99 Mind Mapping 2£%7¢
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wagn1sliasuul A33U1871 wHLRIALAa (Mind Mapping) fie nsasawnuisanudnidunisdtevenaiudn
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Abstract

Mathematics curriculum has been continuously developed by the Ministry of Education many
times. But the major issues include In the year 1993, the essence of which has been improved is the
measurement The edition of the year 2001 is considered as the overall learning standard for 12 years by
dividing the content of knowledge creation for learners into 8 groups of learning subjects. The 2008 edition
contains important principles, that is, the curriculum is structured, flexible, both subject to learning. Learning
time and management And focus on students And the 2017 edition by the Institute for the Promotion of

Teaching Science and Technology (IPST) as a responsible agency Has developed courses in mathematics,
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science and technology In line with the 20-year National Strategy, including the 12th edition of the National
Economic and Social Development Plan aimed at providing quality education and learning to international
standards. Develop Thai people to have synthetic thinking skills Focus on good process and problem solving
skills. The author then presents the knowledge to be used as a guideline for solving mathematical problems
for teachers of elementary school mathematics and those who are interested in general. By using the
important Buddhist principles of the Four Noble Truths, which speak of the 4 noble truths, including suffering
as a source of trouble Happiness is the reason for coming Anger is the solution to the problem. And Mak is
taking action to solve problems To improve the skills of synthetic thinking and teaching and learning to be
effective. It is recommended that measurements and evaluations be performed before and after the
implementation of the Four Noble Truths.

Keywords: Mathematics Course, Four Noble Truths, Measurement and Evaluation
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