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National University, Seoul, Republic located. In this study, with a focus on cultural features, we compared the science
of Korea _ o classroom environments of two Asian countries: Korea and Thailand. For this, What Is
Z\L/J!\|!§|:Zfi;heoénlgf%rfrzliz?rt:;e Happening In  this Class (WIHIC) and the Cultural Learning Environment

Questionnaire (CLEQ) were administered to 1575 students (765 from Korea and 810
from Thailand) in Grades 4, 6, 8 and 10. The results of two instruments were
analyzed and discussed with a particular focus on the four cultural dimensions in
science classrooms, which were reframed from Hofstede’s four cultural dimensions.
The results of the analysis can be summarized as follows. First, regarding the first
dimension, relationships between individuals and groups, students in both countries
liked collaborative activities and had many emotional exchanges in their classrooms.
However, cognitive collaborative activities occurred more frequently in Thailand than
in Korea. Second, regarding the second dimension, equity issues, almost all students
in Korea perceived that they participated equally in science classrooms. However, in
Thailand, students thought they had equal participation in science classrooms except
for the gender aspects. That is, Thai boys and girls were reported themselves to be
participating in different ways in their classrooms. Third, regarding the third
dimension, relationships between students and teachers, two kinds of relationships
were investigated: teacher authority and teacher support. In terms of teacher
authority, the extent of psychological distance between students’ and their teachers’
power was similar in the two countries. However, in terms of teacher support, Thai
students had more positive perceptions about teacher support than Korean students
did. Fourth, regarding the features of science teaching and learning processes,
Korean students had more negative perceptions of involvement, investigation, and
task orientation than Thai students did. The negative responses of Korean students
could be the cause of the low engagement of Korean students in their science
classrooms. Based on these results, educational implications are discussed in terms of
culturally appropriate pedagogies in science classrooms.
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Introduction

Learning takes place through social interactions in sociocultural contexts including lan-
guage, social relations, and community culture (Lave and Wenger 1991; Vygotsky
1978). Because of the social nature of learning, the sociocultural contexts in which stu-
dents interact have a considerable influence on their learning process (Vygotsky 1978).
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Thus, to understand what and how students learn, it is essential to investigate the
sociocultural contexts where learning takes place as well as their impact on learning.

In an effort to understand sociocultural contexts and their impact on learning, an
international research community interested in the learning environments of class-
rooms (hereafter called “classroom environment”) has been firmly established over the
past few decades (e.g., Fraser 1998, 2002). A classroom environment refers to all of the
physical, psychological, and social contexts affecting the growth of students in class-
rooms (Fraser 1998). A classroom environment has been closely linked to various
sociocultural factors influencing students’ psyches and outcomes in classrooms (Fraser
1998). It is thus important to identify how students perceive their classroom environ-
ment and which factors are related to students’ perceptions.

Every classroom environment reflects the particular cultural and educational features
of the society in which it is located (Hofstede 1986; Aldridge et al. 2000). Focusing on
the unique cultural features of each society, Hofstede (1986) delineated the impact of
these cultural features on teaching and learning. According to Hofstede’s theory, the
core differences among cultures can be presented as the four main cultural dimensions:
individualism vs collectivism; power distance; uncertainty avoidance; masculinity and
femininity. For example, Korea, which is a culture in Asia, has a collectivist culture, a
large power gap, and a strong tendency to avoid ambiguity. He argued that the cultural
features of each society are reflected in its teaching and learning process (Hofstede
1986). Along these lines, the classroom environment of every society also has its own
unique characteristics and works in its own way depending on cultural features
(Aldridge et al. 2000; Singh and McNeil 2014). Thus, student reactions and responses
to classroom environments need to be analyzed and interpreted in terms of a society’s
cultural features (Aldridge et al. 1999).

In science education research, much attention has been given to identifying the
unique features of science classroom environments in each country (e.g., Aldridge et al.
1999; Fraser 1998, 2002; Khine and Fisher 2004). In particular, the features of science
classroom environments in Asia have been investigated by comparing Asian and West-
ern science classrooms (Aldridge et al. 1999; Khine and Fisher 2004). For example,
Aldridge and Fraser (2000) compared classroom learning environments in Australia
and Taiwan. They reported that Australian students perceived their learning environ-
ments more favorably than did Taiwan students. Meanwhile, Khine and Fisher (2004)
reported that students taught by Asian teachers enjoyed their science lessons less than
those taught by Western teachers. In their study, students perceived that Asian teachers
were stricter and had less favorable relationships with students than Western teachers
(Khine and Fisher 2004). As illustrated by the above studies, most previous studies in-
vestigating Asian science classrooms have tended to focus on comparing the features of
Asian classrooms to Western classrooms.

However, these kinds of comparisons between Eastern and Western regions may have
some limitations in terms of understanding the Eastern and Western science classrooms
themselves. In many cases, while the Asian region is often reported to have one culture,
in reality various cultures coexist with each other in the Asian region (Kim 2011). For ex-
ample, although Korea, China, and Japan belong to similar Confucian cultures in
East-Asian region, it has been reported that their social beliefs, human relationships, fam-

ily consciousness, and perception of quality of life are quite different (Kim 2011;). In order
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to investigate the unique traits of Asian science classrooms in detail, it is essential to iden-
tify and understand both cultural differences and homogeneity within Asian cultures
(Song 2013; Sumida et al. 2016).

In this study, we examine two Asian countries: Korea and Thailand. While both coun-
tries are located in Asia, Korea is in East Asia while Thailand is in Southeast Asia. In terms
of cultural features, the two countries have differences as well as similarities. For example,
both countries belong to cultures that have large power distance, collectivism, and strong
uncertainty avoidance (Hofstede 1986). While they have traditionally been influenced by
both Buddhist and Confucian cultures, Korea has been more influenced by Confucian cul-
ture whereas Thailand has been more influenced by Buddhist culture (Jung 2013). The
two countries also have different political systems, religions, and climates (Jung 2013).

Together with these general cultural backgrounds, science classrooms in the two coun-
tries also have their own cultural traits. There have also been reported differences and
commonalities in science education. For example, differences between East Asian and
Southeast Asian students have been revealed in international comparison studies such as
PISA and TIMSS (e.g., OECD 2016). In the PISA 2015 science assessment, Korea ranked
11th in performance while Thailand ranked 54th (OECD 2016). However, in motivation
for learning science in the PISA 2015, Korea’s score was — 0.14 points, well below the
OECD average, while Thailand received a score of 0.42, well above the OECD average
(OECD 2016).

To explore why these differences and commonalities occur in science education of
Korea and Thailand, it is necessary to examine the science classrooms of both countries
from a cultural perspective and provide educational implications. Thus, this study com-
pares Korean and Thai students’ perceptions about science classroom environments
and then discusses commonalities and differences between the two countries with their
own cultural features. Concretely, the research questions of this study are as follows.

1. What are the similarities between the science classroom environments of Korea
and Thailand with a focus on their cultural features?

2. What are the differences between the science classroom environments of Korea
and Thailand with a focus on their cultural features?

Theoretical backgrounds

How does the culture of a society affect classrooms? In this study, the cultural matrix
of social psychology suggested by Fiske et al. (1998) was selected as a theoretical
framework to analyze the relationships between a culture and classroom environ-
ments belonging to that culture. The cultural matrix of social psychology framework
posits that a culture and the human psyche are complementary with each other. The
cultural features of a society enable, inform, and constrain individual human psyches
and their actions through customs, norms, language, and social systems. However, at
the same time, the thoughts and actions of each person can interpret, reproduce, and
transform the cultural realities. That is, a culture and the humans’ psyches or
thoughts in the culture are constructed in their mutual relationships. The mutual
constructions of culture and human psyches can be visualized as shown in Fig. 1,
which concretely shows the mutual relationships between each dimension represented
by arrows connecting each dimension.
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Fig. 1 The cultural matrix of social psychology (Fiske et al. 1998)

Similarly, in these mutual relationships, the cultural and educational values of a soci-
ety are reflected in the educational norms, educational institutions or policies, and
teaching and learning practices (Geertz 1973). The reflection of customs, norms, insti-
tutions, and policies in teaching and learning processes can be revealed through class-
room interactions, social relationships, and individual members’ thoughts and feelings
in classrooms. At the same time, the thoughts and actions of the classroom members
can change their daily lives in the science classroom, which affects social systems and
ultimately leads to the reproduction of the culture (Sewell Jr 1999). In this sense, the
students’ perceptions of their science classrooms can be one of the factors that both
shape the culture and reveal the cultural traits reflected in the science classroom
(Chang et al. 2015). In other words, interpreting the students’ thoughts on their science
classrooms using cultural characteristics can be used as an alternative window to show
the cultural characteristics of each country.

Meanwhile, in an effort to investigate the cultures of each country, Hofstede (1983)
posited that there were four types of common problems generated in every culture: re-
lationships between individuals and groups, beliefs about masculinity and femininity,
relationships with power, and responses to uncertainty. Based on these common prob-
lems, he suggested four cultural dimensions that could be used to reveal the core differ-
ences among cultures: individualism vs collectivism, masculinity as femininity, power
distance, and uncertainty avoidance. The individualism vs collectivism dimension refers
to the extent to which a person belongs to the “in group” in a society. The masculinity
vs femininity dimension refers the distinctions between the social roles of men and
women in a society. The power distance dimension refers to the extent to which less
powerful people feel power inequality with others. The uncertainty avoidance dimen-
sion refers to the extent to which people feel uncomfortable in response to unstruc-
tured or unclear situations. Hofstede (1986) argued that these four cultural dimensions
can be general criteria that show the core cultural ideas of each country.

Based on the above common problems and cultural dimensions, we assumed that the
features of the four cultural dimensions would be also reflected in the sociocultural en-
vironments of classrooms in aspects such as social relationships and interactions. As
shown in Table 1, the four cultural dimensions of Hofstede were reinterpreted as gen-
eral criteria to show the cultural features of the science classrooms in this study. In
other words, we restructured the Hofstede’s cultural dimensions in terms of the context
of the science classroom environment so that we could use them as criteria to analyze
cultural features.

Page 5 of 22
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Table 1 The criteria re-structured for analyzing the cultural features of classrooms based on
Hofstede's theory

Hofstede (1983) Cultural dimensions in science classrooms

Common problems Cultural dimensions (the analysis criteria of this study)

Relationships between Individualism Relationships between individuals and groups

individuals and groups vs collectivism

Conceptions of masculinity Masculinity Gender equity of social roles and participation

and femininity vs femininity in science activities

Relationships with power Power distance Relationships between students and science teachers

Response to the uncertainty Uncertainty Features of science teaching and learning processes,
avoidance including uncertain situations

In sum, as shown in Table 1, we used the four cultural dimensions to analyze the sci-
ence classroom environments reflecting the cultural features of Korea and Thailand. In
other words, the data from science classroom environments were interpreted using

these four cultural dimensions as analytic criteria.

Research method

Instruments: What is happening in this class and cultural learning environment questionnaire
The two learning environment instruments, the Cultural Learning Environment Ques-
tionnaire (CLEQ) and What Is Happening in This Class (WIHIC) were administered in
this study. In this study, we consider them useful and appropriate instruments to reflect
the cultural traits of each country. Each instrument has its own advantages in revealing
cultural traits, but the foci of the two instruments are different.

The CLEQ is a specialized instrument that extracts culturally sensitive factors from vari-
ous scales in the previous instruments. As described in Table 2, the CLEQ is composed of
seven scales: equity, collaboration, deference, competition, teacher authority, modeling,
and congruence. According to Fisher and Waldrip (1997, 1999), who developed this in-
strument, each scale in the CLEQ is associated with Hofstede’s theory: The collaboration
and competition scales are related to the individualism vs collectivism dimension;
the equity scale is related to the masculinity vs femininity dimension; the teacher
authority scale is related to the power distance dimension; and the deference, mod-
eling, and congruence scales are related to the uncertainty avoidance dimension.

Table 2 Descriptions of the scales of CLEQ (Fisher and Waldrip 1999)

Cultural dimensions  Scales Description
Individualism Collaboration The extent to which students perceive that they collaborate with
vs collectivism other students rather than act as individuals

Competition  The extent to which the students are competitive with each other

Masculinity Equity The extent to which students perceive that boys and girls are
vs femininity treated equally
Power distance Teacher The extent to which students perceive that the teacher has authority
authority in the classroom
Uncertainty Deference The extent to which students feel that they defer to the opinions of others
avoidance ) )
Modeling The extent to which the students expect to learn by a process of
modeling

Congruence  The extent to which the students perceive learning at school matches
their learning at home
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This shows that the CLEQ is a good way to use Hofstede’s model to do cultural
interpretation.

WIHIC was also selected in order to look at the cultural traits of students who partici-
pate in science classrooms. WIHIC is a well-known instrument that focuses in particular
on salient factors influencing students’ psyches. As shown in Table 3, WIHIC has seven
scales: student cohesiveness, teacher support, involvement, investigation, task orientation,
cooperation, and equity. WIHIC, developed by Fraser et al. (1996), consists of scales that
were carefully selected as factors strongly correlated with students’ cognitive and affective
outcomes. Thus, WIHIC reflects the socio-psychological factors of science classrooms
relatively well compared to other instruments (Fraser 1998, 2002). In addition, WIHIC
has proven its validity and reliability through its wide use in many different countries (e.g.,
Dorman 2003; Dorman et al. 2006; Fraser 2002). For these reasons, WIHIC was selected
as one of the most useful and appropriate instruments to reveal cultural traits.

Specifically, these two instruments were reframed as shown in Table 4 to focus on
the cultural dimensions in science classrooms. Concretely, each scale of the two instru-
ments was re-categorized based on the cultural dimensions in science classrooms.
However, in the process of re-categorization of each scale, the foci of some dimensions
were expanded slightly depending on the meaning of the scale in the instrument. For
example, in the gender equity dimension, the equity scale of the CLEQ deals with gen-
der issues in science classrooms; however, the equity scale of WIHIC deals with the
general equity issue in science classrooms. Thus, by using both, we aimed at discussing
not only the gender equity issue using the CLEQ results but also the social equity issue
using the WIHIC results. Similarly, in the CLEQ, the deference, modeling, and congru-
ence scales deal with the uncertainty situations in teaching and learning processes.
However, in WIHIC, the involvement, investigation, and task orientation scales deal
with situations in science teaching and learning that are more general. Thus, by using
both we were able to analyze the students’ responses and actions in science teaching
and learning processes that include some uncertainty situations.

Finally, as shown in Table 4, the results of each scale were analyzed and presented
using the four cultural dimension perspectives. For example, the collaboration, compe-
tition, student cohesiveness, and cooperation scales were analyzed together in the rela-
tionships between individuals and groups.

Table 3 Descriptions of the scales of WIHIC (Aldridge et al. 1999)

Scales Description

Student cohesiveness The extent to which students know, help, and are supportive of one another
Teacher support The extent to which the teacher helps, befriends, trusts, and is interested in students

Involvement The extent to which students have attentive interest, participate in discussions,
perform additional work, and enjoy the class

Investigation The emphasis on the skills and processes of inquiry and their use in problem solving
and investigation

Task orientation The extent to which it is important to complete activities planned and to stay on
the subject matter

Cooperation The extent to which students cooperate rather than compete with one another
in learning tasks

Equity The extent to which students are treated equally by the teacher
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Table 4 Re-categorization of scales in WIHIC and CLEQ

Cultural dimensions in science classrooms (in this study) Scales of CLEQ Scales of WIHIC

Relationships between individuals and groups Collaboration Student cohesiveness
Competition Cooperation

Equity (including gender) of social roles and Equity (including gender) Equity

participation in science activities

Relationships between students and science teachers Teacher authority Teacher support

Features of science teaching and learning processes Deference Involvement

(including uncertainty situations) Modeling Investigation
Congruence Task orientation

In addition, a review of the descriptions of items in the two questionnaires showed
that the foci of the two questionnaires were slightly different. WIHIC items ask about
perceptions of teacher and student behavior, such as teacher support and student in-
volvement. On the other hand, most statements in CLEQ items start with “I like” or “I
feel,” i.e., students are asked to respond about their psychological tendencies. WIHIC
questions focus more on the classroom context, including teachers’ and students’ traits,
while CLEQ questions focus more on the individual student psyches (Chang et al.
2015). Because the different foci of these two questionnaires may show different aspects
of cultural traits in science classrooms, WIHIC and CLEQ can complement each other.

Based on these considerations, this study chose WIHIC and CLEQ among many
other similar instruments. The 56-item version of WIHIC and the 35-item version of
CLEQ were translated, back-translated, and confirmed. Initially, the two questionnaires
were translated into two languages, Korean and Thai, by the members of this study in
each country. The Korean and Thai versions of WIHIC and CLEQ were then
back-translated into English by other researchers who were not involved in the original
translation. Lastly, one fluent English-speaking member checked the back translations
and made the appropriate corrections for some items in order to convey the same
meaning of the original English version. Every item in the two instruments used a
five-point Likert type scale (1 = disagree to 5 = agree).

Data collection and analysis

This study was carried out in 2014 with 1575 students from Korean and Thai schools.
The students were selected from Grades 4, 6, 8, and 10 in both countries. Table 5
shows the sample size by grade level, country, and gender.

The data were analyzed in order to examine the reliability, validity, and factor struc-
ture of the two instruments in both countries. The internal consistency of each scale
was checked using the alpha reliability coefficient. The mean correlation of a scale with
other scales was used as a convenient index of the discriminant validity, while a series
of factor analyses was performed to examine the internal structure of each instrument.
The ability to differentiate between student perceptions in different classrooms was
evaluated by conducting a one-way ANOVA for each scale with class membership as
the main effect. Lastly, the data were also analyzed to compare the means and the
standard deviations of each scale of the two questionnaires. A t-test and a one-way
ANOVA for each scale were performed in order to examine which scales were signifi-
cantly different between countries, genders, and grades.
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Table 5 Description of sample by grade level, country, and gender (N= 1575 students)

The grade of the respondents Korea Thailand Korea & Thailand

Boys Girls Total Boys Girls Total Boys Girls  Total
Grade 4 72 86 158 61 100 161 133 186 319
Grade 6 89 81 170 56 145 201 145 226 371
Grade 8 123 84 207 68 169 237 191 253 444
Grade 10 166 64 230 58 153 211 224 217 441
Total 450 315 765 243 567 810 693 882 1575

Implementation of science curriculums in two countries: Korea and Thailand

In Korea, students learn science as a compulsory subject for 8 years (from Grades 3 to 10)
according to the centralized National Science Curriculum. Based on the National Science
Curriculum, government-authorized science textbooks (one textbook for elementary
schools and several textbooks for secondary schools) have been developed and used in
every science classroom across the country. Thus, the contents and levels, and often even
the ways, of science learning in schools and classrooms tend to be uniform and controlled
evenly across the country. However, because of recent attempts to decentralize education,
starting with the 2009 National Science Curriculum, each school has been expected to
reorganize and implement their own school-based science curriculum based on the
National Curriculum. The National Curriculum gives the lesson time and the content of
the subject for each grade band. However, the lesson schedule of each school can be orga-
nized and managed differently depending on conditions at the school.

In Thailand, students learn science as a compulsory subject over 12 years of basic
education: from Grades 1 to 6 in primary education and from Grades 7 to 12 in sec-
ondary education. Like Korea, because education is decentralized, science textbooks are
developed by both the government and private companies. Teachers are free to use
textbooks developed by any qualified company. However, government-authorized sci-
ence textbooks are used in the majority of science classrooms, particularly in secondary
education. Similar to the Korean science curriculum, the Thai government also aims to
decentralize education, and individual schools can also develop their own curriculum
based on their own conditions. The National Curriculum provides the content of each
subject and the indicators of student learning at each grade level. However, the lesson
schedule of each school can be arranged differently depending on school context
(Faikhamta and Ladachart 2016).

Validation of Korean and Thai versions of WIHIC and CLEQ

As the first step in the validation of WIHIC and CLEQ, a principal component factor
analysis followed by varimax rotation was used to check the factor structure of the
Korean and Thai versions of the two questionnaires. The factor analysis resulted in the
acceptance of two versions of the two questionnaires. Table 15 in Appendix 1 and Table
16 in Appendix 2 show the factor loadings obtained from 1575 students’ responses in
Korea and Thailand. All factor loadings with less than 0.3, the conventionally accepted
value, were omitted. The factor loadings for almost all items were more than 0.3 on the
a priori scale except three items in WIHIC and one item in CLEQ. The a priori factor
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structures of the final versions of the instruments were confirmed as depicted in Table
15 in Appendix 1 and Table 16 in Appendix 2.

The data were also analyzed to evaluate the reliability and validity of the instruments.
In order to examine the internal consistency reliability of each scale in the question-
naires, Cronbach’s alpha coefficient was used. As shown in Tables 6 and 7, in this study,
the alpha reliability ranged from 0.81 to 0.92 for WIHIC and from 0.70 to 0.92 for
CLEQ. These values were high enough to confirm internal consistency.

Lastly, one of the important features of a classroom environment questionnaire is that
the instrument can differentiate between classrooms. In other words, classroom environ-
ment studies premise that students’ perceptions in the same classroom would be relatively
similar. Thus, a one-way analysis of variance (ANOVA) using class membership as the
main effect was analyzed in order to assess the ability to differentiate between students’ re-
sponses in different classrooms. Similar to previous studies (Aldridge and Fraser 2000;
Kim et al. 1999), eta” statistics were depicted as an index of this ability in Tables 6 and 7.
The proportion of variance in scale scores explained by class membership (ie., eta®)
ranged from 0.05 to 0.14 for WIHIC and from 0.00 to 0.09 for CLEQ. These figures are
relatively low, indicating that the science classroom environments are quite similar in each
country. Similar results showing little difference among Korean science classrooms were
reported in a previous study investigating Korean science classrooms (Kim et al. 2000).

Results

The first cultural dimension: Relationships between individuals and groups in science classrooms
The first cultural dimension, relationships between individuals and groups in science
classrooms, was investigated through the collaboration and competition scales in CLEQ
and the student cohesiveness and cooperation scales in WIHIC. Overall, among four
scales, there were no significant differences in the collaboration and student cohesive-
ness scales, while there were statistically significant differences in the competition and
cooperation scales as shown in Table 8.

Firstly, as for the results of CLEQ, the collaboration scales received high scores while
the competition scales received low scores in both countries This means that for the
students from both countries, participating as members of a group is considered more
important than performing better than others. However, the mean value of the compe-
tition scale in Thailand was slightly higher than that in Korea. This means that Thai
students perceived that they are a bit more competitive than Korean students in their

Table 6 Cronbach’s alpha coefficient, mean correlation, and analysis of variance results for the
Korean and Thai versions of WIHIC

[tem No. Student Teacher  Involvement Investigation Task orientation Cooperation Equity
cohesiveness  support

Kor  Thai  Kor Thai Kor Thai Kor Thai Kor Thai Kor  Thai  Kor Thai

Alpha 84 81 92 87 92 86 95 88 92 85 87 92 92 85
coefficient
Mean .50 51 52 49 61 53 .56 .56 .55 54 57 .55 54 52
correlation
ANOVA 1 06 1409 12 05 09 06 12 08 1208 10 04

results (eta?)
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Table 7 Cronbach’s alpha coefficient, mean correlation, and analysis of variance results for the
Korean and Thai versions of CLEQ

[tem No. Equity Collaboration  Teacher authority Competition Deference Modeling Congruence
Kor Thai Kor  Thai  Kor Thai Kor ~ Thai  Kor Thai Kor Thai Kor Thai

Alpha 85 70 92 76 82 77 78 82 79 78 87 71 88 76

coefficient

Mean 23 36 28 39 24 36 25 34 34 43 35 42 32 39

correlation

ANOVA 06 02 .08 04 .08 05 04 01 06 04 05 00 .09 05

results (eta?)

science classrooms. This is an unexpected result, because Korea is widely known
around the world for its competitive educational system (Sorensen 1994). Considering
that the result of CLEQ refers to the students’ psychological traits, the students in both
countries prefer collaborative activities to individual or competitive activities regardless
of their competitive educational context, especially in Korea.

Meanwhile, in WIHIC results, the student cohesiveness scale is more related to
emotional relationships, while the cooperation scale is more related to cognitive re-
lationships. As a result of WIHIC, the mean value of the student cohesiveness
scale was the highest score in both countries and there was no statistically signifi-
cant difference between them. This means that students in science classrooms are
intimate emotionally with each other. On the other hand, in the cooperation scale,
there was a significant difference between the two countries. The mean score of
Thailand was statistically higher than the mean score of Korea. In other words, in
Thailand, both emotional and cognitive collaborative relationships were established
well in science classrooms. However, in Korean science classrooms, the emotional
relationship was reported to be high but the cognitive relationship was reported to
be relatively low.

The second cultural dimension: Equity (including gender) of social roles and participation
in science activities
The second cultural dimension in science classrooms, gender equity of social roles and
participation in science activities, was investigated through the (gender) equity scale of
CLEQ and the equity scale of WIHIC. The features related to equity in science class-
rooms are as shown in Table 9.

In CLEQ results, it was reported in both countries that the gender equity scales re-
ceived the highest scores among other CLEQ scales; however, the mean value of Korean

Table 8 A comparison of the first cultural dimension between Korea and Thailand

Instruments Related scales M (SD) t Effect size (Cohen’s d)
Korea Thailand
CLEQ Collaboration 3.95 (1.06) 3.95 (.76) 0.02 0.10
Competition 3.15 (1.06) 3.25 (.96) -2.10%
WIHIC Student cohesiveness 3.80 (66) 3.83 (60) -1.05 042
Cooperation 3.56 (90) 3.89 (.66) -842%*

*p< .05, **p < .01
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Table 9 A comparison of the second cultural dimension between Korea and Thailand

Instruments Related scales M (SD) t Effect size (Cohen’s d)
Korea Thailand

CLEQ (Gender) Equity 4.66 (.66) 4.28 (.70) 11.03** 0.56

WMIC Equity 3.73 (.88) 3.78 (77) -1.22

*p< .05, **p<.01

students’ scores was significantly higher than those of Thai students. Korean students
have a greater belief that “girls and boys” are treated equally in science classrooms than
Thai students do. That is, the equity between girls and boys was perceived to be better
in Korean science classrooms. These results reflect the cultural differences of the two
countries in terms of gender equity. Culturally, Thai girls are often taught to have
“good” manners and keep quiet in the male-centered culture stemming from Confu-
cianism (Cheevapitakpol 2014). In order to be “good” girls, they are asked not to ex-
press their feelings too much. On the other hand, even though Korea is also known to
be influenced by the Confucian culture in which gender discrimination is prevalent
(Cheevapitakpol 2014), Korean girls and boys report that they are treated rather equally
in science classrooms, as shown in the Korean results.

In the results of the equity scale in WIHIC, the scores of the two countries were both
reported to be more than 3.7 points and there was no statistically significant difference
between them. These results show that students participate fairly in science classrooms
in both countries. It is noteworthy that these results are in contrast to the results of
CLEQ related to the gender equity issue. In other words, considering the WIHIC re-
sults with the CLEQ results, Korean students answered that they participated equally in
their science classrooms regardless of gender and other factors. Thai students
responded that they participated equally overall except for the gender aspect.

Gender is one of the key indicators that reveal cultural differences among countries
(Hofstede 1986). For figuring out the detailed features related to gender in science
classrooms, we tried to examine gender differences in the results of each instrument as
shown in Tables 10 and 11. Firstly, in examining the gender differences of CLEQ, there
were significant differences between boys and girls in the deference and competition
scales (Table 10). Except for these two scales, there was not much difference in the cul-
tural tendencies between boys and girls.

As shown in Table 10, in the deference scales of both countries, the mean scores
were significantly higher for boys than for girls. The results mean that boys tended to
follow others’ opinions or correct answers more than girls did. On the other hand, this
scale refers to the tendencies to avoid uncertainty situations. Thus, this result may indi-
cate that boys in the two countries have a greater tendency to avoid uncertain situa-
tions than girls do in science classrooms. For example, boys may consider it important
to give the “correct” answers in science inquiry and argumentation. Meanwhile, in the
competition scale of Thai results, the mean score of boys was higher than the girls’
score. This indicates that Thai boys were more competitive than Thai girls. The compe-
tition scale in Korea showed no significant differences between boys and girls.

Next, based on the WIHIC results, Table 11 shows the differences between the two coun-
tries in terms of gender difference. In Korea, there was no significant difference between
boys” and girls’ answers in all scales. On the other hand, in Thailand, there were many
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Table 10 Gender differences of CLEQ results in Korea and Thailand

Korea Thailand
Scales Boys Girls t Effect size  Boys Girls t Effect size
m (Cohen’s d) m (Cohen’s d)
Collaboration 392(1.10)  4.00(1.00) -1.01 395(83) 396 (72) -021
Competition 3.15(1.00) 3.16(1.00) -0.18 3.40(1.01) 9(94) 286" 022
Gender equity 463 (71)  470(57) -1.68 420 (80) 432 (65 -192
Teacher authority  3.66 (86)  3.60 (86) 0.96 379 (84) 368(78) 1.80
Deference 3.19 (.96) 293 (96) 380* 027 320(93) 290 (97) 395 031
Modeling 3.60 (.93) 372(93) -184 372(82) 364(86) 130
Congruence 355(92)  362(92) -093 385(82) 3.79(75 104

*p< .05, **p<.01

significant differences depending on gender. Specifically, Thai boys perceived science class-
rooms more favorably than did Thai girls in the teacher support, involvement, and investiga-
tion scales, while Thai girls considered science classrooms more favorably in the task
orientation and cooperation scales. In other words, Thai boys were more active and sup-
ported by teachers while Thai girls were more task oriented and cooperative in their science
classrooms. These gender-related differences between the two countries may have different
effects on girls’ and boys’ participation, interaction, and scientific practices in their
classrooms.

Meanwhile, it is interesting that, compared to the past results in two previous Korean
studies, the gender gap of students’ thought about their science classrooms has de-
creased gradually. As shown in Table 12, in a 1998 study, Kim et al. (2000) found that
there were significant differences in all scales of WIHIC. In a 2010 study (Hong et al.
2010), it was reported that there were significant differences in only two scales of cohe-
siveness and cooperation. Finally, in the results collected in 2014 of this study, there
were no difference in all scales. In sum, the differences among data collected in Korea
in 1998, 2010, and 2014 show that the gender differences in students’ perceptions of
science classrooms appear to have disappeared. In fact, in order to increase the scien-
tific participation of female students, various efforts have been made in Korea (Choi
2003; Jhun and Shin 2004). These efforts may have helped to improve gender equality
in Korean science classrooms.

Table 11 Gender differences in WIHIC results in Korea and Thailand

Korea Thailand
Scales Boys Gills t Effect size Boys Girls t Effect size
MSD)  M(SD) (Cohen'sd) M (D) M (SD) (Cohen's d)
Cohesiveness 377 (61) 385 (61) -1.60 379 (70) 385 (55 -1.26
Cooperation 351 (89 362(89) -1.69 378 (71) 393 (63) -284** 023
Equity 369 (88) 379(88) -1.55 376 (81) 378(76) -029
Teacher support  3.15 (87) 3.19(87) -0.71 356(78) 335(68) 361* 030
Involvement 293 (86) 284(86) 126 324 (79) 312 (66) 2.08* 0.17
Investigation 298 (99) 296 (99) 0.21 343 (80) 330(69) 213* 0.18
Task orientation  3.67 (87) 3.77(87) -149 380 (71) 395(62) -281* 023

*p< .05, ¥*p<.01
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Table 12 Gender differences in Korean data collected in 1998, 2010, and 2014

Scales Kim et al. (collected in 1998) Hong et al. (collected in 2010)  This study (collected in 2014)
Boys  Girls Mean Boys Girls Mean Boys  Girls  Mean
M M difference M M difference M M difference
Cohesiveness 3544 3739 —1.95%* 3.71 3.94 —0.23%** 377 385  -008
Cooperation 3172 3355  -1.83* 3.21 342 —0.21%%* 3.51 3.62 -0.11
Equity 3211 2934 277%* 3.15 3.25 -0.1 3.69 3.79 -0.1
Teacher support 2674 2230  444** 253 246 0.07 3.15 3.19 -0.04
Involvement 2521 2343 1.78%* 2.50 244 0.06 293 2.84 0.09
Investigation 2508 2264  244%%* 251 2.39 0.12 2.98 2.96 0.02
Task orientation 3447 3314  1.33% 342 342 0 367 3.77 -0.1

* p <.05, ¥*p < .01, ***p <.001

The third cultural dimension: Relationships between students and science teachers
Relationships between students and science teachers, the third cultural dimension in
classrooms, were analyzed by using the teacher authority scale in CLEQ and the
teacher support scale in WIHIC. The results of these two scales are shown in Table 13.

In the CLEQ results, there was no significant difference between Korea and Thailand
in the teacher authority scale. This means that the students in both countries feel a
similar degree of power distance from their teachers. According to Hofstede (1991),
Korea and Thailand have both been reported as being societies having a “large power
distance.” In other words, the extent of power distance felt by people with low social
status in Korean society is similar to that in Thai society. In the same vein, the results
of this study also show that the extent of psychological distance between students and
their teachers is similar in the two countries.

As for the WIHIC results, in both countries, the mean scores of the teacher support
scale were less than 3.5 points. This means that both Thai and Korean students are not
positively aware of teacher support in the science classroom. Furthermore, the mean
value of Korean results was significantly lower than that of Thai results, meaning that
Korean students perceived they received less support from their teachers than Thai stu-
dents reported. Students can be supported by their teachers in the classroom in various
ways including cognitive, emotional, and social ways. In WIHIC, the items in the
teacher support scale ask the cognitive, emotional, and social aspects related to “teacher
support,” so it is necessary to look into which aspect of teacher support the students
need in Korean science classrooms.

Table 13 A comparison of the third cultural dimension between Korea and Thailand

Instruments Related scales M (SD) t Effect size
(Cohen’s d)
Korea Thailand
CLEQ Teacher Authority 3.64 (92) 3.71 (80) -1.67
WIHIC Teacher support 3.15 (90) 341 (71) -6.23%* 0.32

*p< .05, **p < .01
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The forth cultural dimension: Features of science teaching and learning processes
(including uncertainty situations)

For features of science teaching and learning processes, we investigated the deference,
modeling, and congruence scales in CLEQ and the involvement, investigation, and task
orientation scales in WIHIC. The results of each instrument related to the forth cul-
tural dimension are shown in the following Table 14.

Among the three scales in CLEQ), a significant difference was reported statistically in
the congruence scale; however, in the deference and modeling scales there were no sig-
nificant differences. Concretely, the mean value of Thai students in the congruence
scale was significantly higher than the Korean students’ score, meaning that Korean
students thought that learning in science classrooms was less relevant to learning at
home than did Thai students. In particular, the relevance of science to students’ per-
sonal lives has an impact on promoting students’ interest in science (Palmer 2007).
Thus, the situation reflected in this result could have a negative effect on Korean stu-
dents’ interest in science and on their practice.

In the results of WIHIC, overall, the mean scores of Thai students were significantly
higher than those of Korean students in the three scales. These results indicate that
Thai students thought that they were more active and more task-oriented than Korean
students. It has been reported that the positive classroom environments improve stu-
dents’ attitudes and interests in science (Fraser 2002). In this context, the negative per-
ceptions about Korean science classroom environments can be considered a cross

section showing low engagement in science classrooms.

Conclusion and implication
In this study, we compared science classroom environments in Korea and Thailand with a
focus on their cultural features by administering two well-known instruments developed for
science classroom environments, WIHIC and CLEQ, to 1575 primary and secondary students
(Grades 4, 6, 8, and 10; similar numbers of students from both Korea and Thailand). This sur-
vey showed differences as well as similarities between the two countries, centering on the four
cultural dimensions in science classrooms: relationships between individuals and groups,
equity (including gender) of social roles and participation in science activities, relationships be-
tween students and science teachers, and features of science teaching and learning processes.
The survey results are presented and discussed in terms of these cultural dimensions below.
First, in terms of relationships between individuals and groups, it was reported that the
students in the two countries had high emotional intimacy in their science classrooms

Table 14 A comparison of the forth cultural dimension between Korea and Thailand

Instruments Related scales M (SD) t Effect size
Korea Thailand (Cohen’s d)
CLEQ Deference 3.08 (.97) 3.00 (97) 1.7
Modeling 365 (94) 3.66 (85) -0.30
Congruence 3.58 (97) 3.81 (77) -5.30** 0.26
wnnc Involvement 2.88 (91) 3.16 (.70) -6.63** 035
Investigation 2.96 (99) 334 (.73) -8.77%* 0.44
Task orientation 3.71(88) 391 (64) -5.21% 0.26

* p< .05, ¥*p<.01



Chang et al. Asia-Pacific Science Education (2018) 4:11 Page 16 of 22

and preferred cooperative activities to competitive activities. In other words, the students
enjoyed participating as members of their classroom communities. Korea and Thailand
have traditionally been typical collectivist cultures. In a collective society, people tend to
consider establishing a sense of belonging and the relationship with group members as
important (Hofstede 1991). These cultural tendencies can be seen in the characteristics of
the science classrooms of the two countries, such as the sense of intimacy with each other
and the enjoyment of being a community member reported in this study. Although estab-
lishing good emotional relationships with their colleagues was commonly regarded as im-
portant in the two countries, cognitive collaborative activities appear to occur differently,
in that cognitive collaborative activities were reported to occur more actively in Thai
science classrooms than in Korean science classrooms.

Second, when examining the equity (including gender) issue, almost all students in the
two countries perceived that they had equal participation and opportunity in their activities
in science classrooms. However, in terms of gender equity, a significant difference was re-
ported between the two countries: in Korea, both boys and girls responded that they all par-
ticipated fairly and had equal competences regardless of gender. On the other hand, in
Thailand, the responses of boys and girls were significantly different from each other. Fur-
thermore, the differences between Thai boys and Thai girls were more marked in WIHIC
results than in CLEQ results. This means that boys and girls in Thailand have similar cul-
tural tendencies, but they participate in different ways in their classroom environments. For
example, Thai boys have more teacher support and more opportunities for participation in
inquiry activities, but Thai girls are more encouraged in terms of collaboration and task con-
centration. That is, culturally, boys and girls in the same science classrooms tend to be en-
couraged to participate with different emphases on their roles. Another interesting point is
that the gender gaps of students’ perceptions of Korean science classrooms have continu-
ously decreased, as shown in studies from 1998 (Kim et al. 2000), 2010 (Hong et al. 2010),
and the current study data from 2014. The differences in perceptions of boys and girls about
participation and opportunities in Korean science classrooms have diminished over time.

Third, in the relationships between students and their teachers, we identified two kinds
of relationships: teacher authority and teacher support. In terms of the students’ responses
to questions about teacher authority, there was no difference between the two countries.
However, in terms of teacher support, Thai students reported that they received more
support from their teachers than did Korean students. The issues related to teacher sup-
port and authority are complicated and are hard to describe in one word. For example,
there are multiple levels of teacher support, such as cognitive and emotional support.
Similarly, cognitive authority and emotional authority are also different from each other.
Therefore, based on the results of this study, an additional qualitative study needs to be
conducted. In particular, in Korea, where a lack of support was reported, it is necessary to
analyze which aspects of teacher support were not enough and how to supplement them.

Fourth, in looking at the features of science teaching and learning processes, science
classroom environments in Korea were significantly worse than those of Thailand in
the scales of involvement, investigation, and task orientation. These results may be
related to the reality of Korean science education, which has shown a big disparity, with
high achievement and low engagement (Song 2013). In addition, Korean students had a
greater perception that school science was different from their everyday lives than Thai
students did. The Korean students’ perceptions may also explain the low engagement of
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Korean students in science learning, because students tend to think that science learning
is more valuable when it is connected with everyday life (Palmer 2007). Therefore, policy
and practical effort aimed at connecting school science with everyday life are needed.

Focusing on cultural traits in the results of this study can give us some implications
for culturally appropriate pedagogies in science classrooms. For example, since both
countries have collectivist cultures, students’ tendencies related to this collectivism can have
an influence on their perceptions of science cooperative activities (Joo et al. 2012). In this
study, students in both countries reported considering it important to work together as a
group member and showing strong emotional relationships with each other. However, from
the perspective of cognitive collaboration, the results of two countries were significantly dif-
ferent, in that in Thai science classrooms, the cognitive collaborations occurred more ac-
tively than in Korean science classrooms. These results may indicate that collective cultural
features can influence science classroom activities in at least two kinds of collaboration:
cognitive and emotional collaboration. In other words, the two types of collaborations
should be considered when we construct science lessons reflecting collectivist cultures.

Another implication involves the male-centered culture that stems from Confucian-
ism. Traditionally, the two countries both have a male-centered culture in common
(Cheevapitakpol 2014; Chung 1994; Croll 2000); however, this appeared differently in sci-
ence classrooms of two countries. In particular, in comparison with the past results, the
gender differences in students’ perceptions of Korean science classrooms has decreased
continuously (Kim et al., 2000; Hong et al. 2010). Thai students, however, still participated
in science classrooms in different ways depending on gender. To improve the gender equal-
ity, Thai teachers need to allow female students to participate more actively and to develop
“girl-friendly” science teaching and learning materials. For this, teaching strategies to acti-
vate female science education, which were attempted in Korea (Choi 2003; Jhun and Shin
2004), will be helpful to Thai science classrooms. Policy makers as well as teachers can bring
our gender-related results to design science lessons by providing equity in science activities.

However, at the same time, these gender equity-related results show, especially the
case of Korea, that deep-rooted cultural features can change along with regional condi-
tions and social environments. Although both are in Asia, the science classrooms of
the two countries were different depending on the temporal changes and cultural char-
acteristics of each region. In the same vein as these findings, it is true that science
classroom environments and the interactions inside science classrooms do reflect the
cultural features of different levels. It is difficult to determine any causal factors and
relationships among the data of this study and other findings from previous related
studies unless we carry out further ambitious and controlled studies.

Nevertheless, this study provides some invaluable data and insights through which we
can understand what is going on inside our science classrooms and how similar and dif-
ferent science classrooms are in the two Asian countries. The findings of this study reflect
not only the multi-layered on-going cultural landscapes of society but also their continu-
ous changes. To understand the current situations in our school science classrooms more
clearly, which must be the firm basis of any meaningful and effective practical improve-
ment of school science education, we believe that studies similar to this need to be further
explored with different instruments and with different groups of countries and that a
greater number of qualitative studies looking inside science classrooms must be accom-
panied by this kind of instrument-based quantitative study.
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Appendix 1
Table 15 Factor loadings for the Korean and Thai versions of WIHIC

[tem No. Student Teacher Involvement  Investigation — Task Cooperation  Equity
cohesiveness  support orientation

Thai Kor ~ Thai Kor Thai  Kor  Thai Kor ~ Thai Kor Thai  Kor  Thai Kor
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Table 15 Factor loadings for the Korean and Thai versions of WIHIC (Continued)

[tem No. Student Teacher Involvement  Investigation — Task Cooperation  Equity
cohesiveness  support orientation
Thai Kor ~ Thai Kor Thai  Kor  Thai Kor ~ Thai Kor Thai  Kor  Thai Kor
43 63 63
44 61 67
45 62 71
46 69 74
47 65 74
48 51 64
49 57 70
50 68 70
51 72 .59
52 J1 76
53 73 76
54 75 70
55 58 .70
56 70 75

Loadings smaller than 0.3 omitted
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Appendix 2
Table 16 Factor loadings for the Korean and Thai versions of CLEQ

ltem  Equity Collaboration  Teacher Authority ~ Competition — Deference  Modeling  Congruence
No. Thai  Kor Thai Kor  Thai Kor Thai ~ Kor  Thai Kor Thai Kor Thai  Kor
65 76 82

66 7176

67 68 .82

68 42 85

69 A48 66

70 80 88

71 61 85

72 - 86

73 40 67

74 67 .86

75 59 .70

76 68 75

77 .70 .76

78 36 49

79 31 45

80 73 74

81 79 vl

82 53 57

83 val 79

84 61 62

85 63 68

86 71 63

87 60 67

88 65 77

89 69 79

90 5178

91 50 .80

92 65 71

93 73 .80

94 64 6l

95 58 68
96 70 .78
97 64 77
98 71 82
99 66 83

Loadings smaller than 0.3 omitted
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