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ABSTRACT

The previous studies on motivation have merely revealed the effects of gender,
educational level, and country; however, the effect of the interactions between these
variables on motivation has not yet been uncovered. The present study aims to
statistically examine whether or not the interactions between these three variables can
significantly impact the student science learning motivation. A set of the Science
Motivation Questionnaire-Il (SMQ-Il) was administered to 867 Korean and 954
Indonesian secondary students (middle and high schools), and the Rasch analysis was
performed to identify the validity and reliability of the instrument. To reveal the aim of
this study, a three-way ANOVA and Pearson-correlation tests were used. Based on the
findings, the interactions between country, gender, and educational level exerted
significant effects on the student science learning motivation, as well as the remaining
motivational components. The findings are discussed with respect to the factorial
complexity that contributes to the student science learning motivation and the
differences between the learning-motivation levels of the students of the two
countries.
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INTRODUCTION

The study of the student’s cognitive structure has been one of the longstanding topics in the body of science
education research. Indeed, the student’s cognitive construct is directly associated with the scientific contents that
are provided for the student’s school learning, and most people think that the outcome of science learning is the
development of a cleverness and an understanding of all of the science contents. Therefore, the investigative studies
regarding the student cognitive construct have been exaggerated, while a collection of accurate findings has been
accumulated. But, due to the investigational focus on the student’s cognitive construct, other constructs besides the
cognitive construct continue to be marginalized and are explored to a lesser extent (e.g. the affective constructs
including the motivation and the interest regarding science learning) (Koballa & Glynn, 2007).

In general, motivation refers to the goal-directed activity process that exists in every individual mind (Schunk,
Pintrich, & Meece, 2008). Specifically, the motivation to learn science that has been stated by Lee and Brophy (1996)
is the student’s desire to achieve a goal for an improved understanding of science including his or her involvement
in science-related tasks and activities. Science education researchers (e.g., Koballa & Glynn, 2007; Vedder-Weiss &
Fortus, 2013) have argued that an investigation of the student science learning motivation needs to recognize the
motivation as a crucial stimulus of the student’s cognitive structure. In addition, the student science learning
motivation is also known as an important aspect of the prediction of a student’s later science career and education
(Maltese & Tai, 2010).
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Contribution of this paper to the literature

e An extensive review of the science education system of Indonesia and Korea is provided.

e A statistical demonstration of the interaction effects between country, gender, and educational level in terms
of the student’s science learning motivation.

e Support regarding the idea that the student learning motivation is a complex psychological aspect that is
not dependent on only one factor.

The reason that the motivation impacts on the student learning outcome is the fundamental nature of the
motivational aspect of the student learning approach that is defined as the way that a student processes academic
tasks (Chin & Brown, 2000); that is, the entire student’s learning process is driven by the student motivation. Yet,
the actual motivational magnitude of the student in the learning of science varies, and Osborne, Simon, and Collins
(2003) and Tang and Neber (2008) argue that the student motivation is impacted by several socially related factors,
with country, gender, educational level, and age being of particular importance. Alexander, Johnson, and Kelly
(2012), for instance, found that in the early childhood and primary-school years of American girls, the subjects
seemed to show a lesser interest and motivation regarding the learning of science-related topics compared with
their male peers. Similar to Alexander et al. (2012), in a sample of British primary-school students, Jarvis and Pell
(2005) found a lower pre-intervention motivation among the girls regarding the learning of science compared with
the boys. In a sample of Turkish primary-level students, however, Cavas (2011) did not find any gender differences
in the learning of science. Moreover, at the higher levels of education and the student age, the 2015 findings of one
of the notable triennial international assessments, the Program for International Student Assessment (PISA),
regarding 15-year-old students showed that the gender differences regarding the motivation to learn science varied
between countries (Organization for Economic Cooperation and Development [OECD], 2016).

Moreover, regarding the educational year and the student age, the study of Vedder-Weiss and Fortus (2011)
found a declining trend of the science learning motivation for Israeli students from the fifth grade to the eighth
grade. Similar declining trends were also obtained by Galton (2009), who studied British sixth and seventh graders.
However, a study on Filipino students conducted by Libao et al. (2016), where the educational year was also
considered, found that the higher levels of academic performance positively correlate with the student science
learning motivation. The evidences from these studies indicate the uniqueness of different countries, each with a
different culture and socioeconomic status, with respect to the gender and age influences on the science learning
motivation.

Regarding the complexity of the science learning motivation, which is not dependent on only one social factor,
the student science learning motivation may be affected by the interactions between gender, educational year, and
country. To date, researchers have not examined these three dependent variables together in terms of the student
science learning motivation; thus, the current study attempts to confirm the complexity of the science learning
motivation through a consideration and examination of the influence of those three significant factors on the science
learning motivation based on statistical findings. Prior to the presentation of the findings and discussion of this
study, a literature review regarding the science learning motivation and descriptions of the scientific- and general-
education types of Indonesia and Korea are provided.

LITERATURE REVIEW

The Science Learning Motivation and the Roles of Educational Level and Gender in its
Shaping

According to the social cognitive theory (SCT) proposed by Bandura (1986), human behavior is influenced by
the reciprocal interactions between individual factors such as perception, belief, emotion, culture, and society. In
addition to the SCT, it is assumed that individuals are active beings who can individually adjust their behaviors
and perceptions to achieve their desired goals. In view of the SCT, motivation is elucidated as a goal-directed
process that involves energized, directed, and sustained activities (Schunk & Usher, 2012), and it is influenced by a
fair number of factors such as various cognitive, emotional, and surrounding-environment factors. In terms of the
high motivation that can be achieved by students, Murayama et al. (2013) and Lee et al. (2016) stated that it is closely
related to a student’s participation in the so-called “active learning activities” as part of his or her effort to gain a
desirable academic achievement; therefore, many educators have attempted to understand the learning-motivation
characteristics. In particular, the focus of many of the prior studies that are related to the learning motivation
comprises factors such as the individual perception of self (e.g., self-efficacy), the task value, and the student
intended goal (Pintrich, 2003; Wigfield, Cambria, & Eccles, 2012).
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In the field of science education research, only a few investigative studies regarding a comparison of the student
affective domains with the student cognitive factors such as concept, theory, and inquiry have been completed
(Fortus, 2014). Among the studies on the affective domains, the attitude toward science was included in the most
scrutinized study, while the research on the student science learning motivation is very limited (Fortus, 2014).
However, the science learning motivation has been emphasized as a core study element due to its essence that is in
accordance with the student participation in science learning activities, as well as the student intention regarding
the attainment of a higher academic achievement (Fortus, 2014; Lee et al., 2016; Palmer, 2005). Additionally, experts
have found that several social factors play roles in the shaping of the student learning motivation, including that
regarding science learning (e.g., Osborne et al., 2003; Tang & Neber, 2008), and they found that the student learning
motivation is shaped by country (including culture and economic status), gender, and educational level. The focus
of this section is the elucidation of the influences of the educational level and the gender in terms of the student
learning motivation, while that regarding the country effect is described later in the literature-review section of the
present paper.

Several educational motivation experts have explained the influence of the student educational level, as well as
the student age, the school curriculum, and the difficulty of the learning contents, in the shaping of the student
motivation regarding the learning of particular school subjects (e.g., Gottfried, Fleming, & Gottfried, 2001; Lepper,
Corpus, & Inyenger, 2005; Meece, Anderman, & Anderman, 2006; Pintrich, 2003; Urdan & Schoenfelder, 2006).
Based on the longitudinal studies on motivation that were conducted by Gottfried et al. (2001) and Lepper et al.
(2005), the student learning motivation decreased with the increasing of the student age, showing that the learning
motivation of students with higher educational levels (mostly older) is lower. Gottfried et al. (2001) further
explained that the decreased learning-motivation trend, especially in science, is caused by the higher anxiety levels
of the students at the higher educational levels. The competitiveness regarding grades, activities, and the college-
admission process at the higher educational levels increases the students’ anxiety levels, thereby reducing their
learning-effort levels. Moreover, Pintrich (2003) and Urdan and Schoenfelder (2006) have claimed that the school
and classroom environments and facilities contribute to the student learning motivation; that is, it is known that
schools and classrooms that comprise more facilities and provide more effective teaching methods positively
influence the student learning process.

Regarding the manner in which gender shapes the student learning motivation, especially in science, it has been
frequently argued that the sporadic stereotyping of science subjects as more masculine is the cause of the gender
gap in terms of the science learning motivation (e.g., DeBacker & Nelson, 2000; Meece, Glienke, & Burg, 2006). A
study that was conducted by DeBacker and Nelson (2000) found that both male and female students expressed the
stereotypical notion regarding the masculine nature of science subjects. Meece et al. (2006) reviewed the sources of
the gender stereotyping in terms of the learning motivation and found the following three sources that correlate
with each other: parental influence, schooling, and the sociocultural factor. Regarding the parental influence, the
stereotypical cultural gender perspectives that favor males more in terms of the excelling of students in the science
field compared with females have heavily influenced the way that parents treat their children on the basis of gender.
When parents implement this kind of stereotyping, their children’s study-field focus tends to be based on their
surrounding beliefs; in turn, the parents tend to support this focus by providing the corresponding materials and
through the controlling of their schedules accordingly (Larson, Dworkin, & Gillman, 2001; McHale et al., 2004).
Consequently, both genders show higher motivation levels in the fields that are derived from their parents’
suggestions.

With respect to the schooling influence, Jussim and Harber (2005) argue that the learning motivation is likely to
be influenced by the teacher attitudes and perceptions toward the learning activities and interactions in the
classroom. In classrooms, the teachers tend to prefer students who are actively engaged in the classroom
interactions, and based on the study that was conducted by Jones and Dindia (2004) boys are more active and
reflective during the learning process. Consequently, teachers are inclined to interact more with boys than with
girls, leading to a decrease of the girls’ learning motivation. Moreover, in regard to the mostly abstract concepts of
the science subjects, the stereotypical notion indicates that they are more easily learned by the male students
compared with the female students, and this also influences teachers in terms of their more favorable treatment of
male students.

Regarding the sociocultural factor, the learning-motivation gender gap varies between different cultures and
socioeconomic levels (Graham & Taylor, 2002; Meece & Kurtz-Costes, 2001). But, similar patterns have been found
in most cultures, where the males are bestowed a higher position, as well as greater educational opportunities, than
the females. Consequently, in most cultures, the learning motivation of the males tends to be higher than that of
the females.

A number of experts including Glynn et al. (2011) have expanded the meaning of the SCT-derived definition of
motivation in the context of science learning. Glynn et al. (2011) have defined the science learning motivation in the
following way: “[the] internal state arouses, directs, and sustains science-learning behavior” that consists of the
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self-efficacy, self-determination, intrinsic motivation, career motivation, and grade motivation in science. They
empirically confirmed that these five motivational components interact with each other and constitute the student
science learning motivation. The five factors are subsequently described.

Self-efficacy. In SCT, it is assumed that self-efficacy is a key factor in the self-regulation mechanism of human
behavior (Bandura, 1986). Self-efficacy refers to one’s belief in his or her ability to perform a specific behavior or to
reach a specific goal; therefore, self-efficacy in science implies a belief in the student’s ability to engage in science
subjects or specific science-related behaviors (Mason et al., 2012). An individual with a high self-efficacy should be
well synchronized for the performance of certain behaviors and the achievement of desirable goals (Bandura, 1997).
A high self-efficacy is also known as a key factor in the prediction of high achievements (Britner, 2008; Lau & Roeser,
2002; Lee et al., 2016). Conversely, since the influence of a successful mastery experience on the formation of self-
efficacy is definitive, the formation and effect of self-efficacy could make it a representative example of the active
interactions between the behavior and the personal attributes that are defined in the SCT. A number of studies have
suggested that self-efficacy is related to positive aspirations regarding science and science-career decisions (Dalgety
& Coll, 2006; Nugent et al., 2015).

Self-determination. Self-determination is a factor that contributes to one’s motivation and is associated with one’s
self-regulation. Self-determination refers to the autonomy and the control that are perceived regarding a particular
activity or behavior. Regarding self-determination theory (SDT), Ryan and Deci (2000) argue that self-determination
is an essential component of a student’s intrinsic motivation, which apparently correlates with the extrinsic
motivation as well. For instance, according to one of the SDT sub-theory called organismic integration theory (OIT),
it is assumed that an individual tends to be initially disinterested in being a participant in an activity, but the
external environment encourages the individual to perform such uninteresting activities. The external encouraging
factor or the factor that is from the internalization of the external regulation, in addition to the key of this
internalization, is called autonomy (Ryan & Deci, 2000). That is, once a student has perceived his or her own behavior
as self-determined, the learning behavior that is gained by the student from the external regulation is gradually
internalized, and eventually the student is intrinsically motivated.

Intrinsic motivation. Intrinsic motivation refers to a state in which the intent of an act consists of enjoyment and
interest. Enjoyment and interest are known as the representative elements of the intrinsic motivation. In addition,
a student who is intrinsically connected with science is more likely to participate in science-related activities,
recognize positive images of his or her own self, and aspire to work in a science field (Nugent et al., 2015). This
motivation is in contrast to the extrinsic motivation, which refers to the student learning that is for the receipt of
rewards or the avoidance of punishments (Ryan & Deci, 2000).

Grade motivation. One of the most influential motivational components for a student in terms of learning is the
attainment of a high score. It is known that students with a high grade motivation pursue a higher grade and/or
score in their science learning; therefore, the role of the grade is important for students in science learning activities.
In particular, the score is a positive motivational component, as it can be useful information in the processes of the
identification of individual-achievement levels and the controlling of learning activities (Elliot & Moller, 2003). In
terms of this grade-based motivation, however, negative effects such as the decreasing of the student autonomous-
learning motivation and the increasing of only the performance-avoidance goal can be influential (Pulfre, Buchs, &
Butera, 2011).

Career motivation. Career motivation refers to the science learning motivation, because it can help students as
they pursue their desired future jobs. A student will possess a high career motivation when the student thinks that
his or her science learning can provide a major contribution in the pursuance of the student’s desired career. In this
sense, science learning is considered as an extrinsic motivation or an instrumental motivation, because it is seen as
a means of job attainment (Glynn et al., 2011; OECD, 2016; Wigfield et al., 2012). Glynn et al. (2009) found that the
science learning motivation of non-science major students is related to their perception of the relevance of the
science learning to their career. Accordingly, the career motivation is not only evident for those students who want
to gain a science career, but it is also relevant for many students who are seeking a science-related career. The
findings of the study that was conducted by Shin, Ha, and Lee (2017) suggest that the effect of the career motivation
on the science learning motivation and the career choices of most students is positive.

Differences between the General and Science Education of Korea and Indonesia

Korean and Indonesian education in context

Korea is known as part of the Confucian culture along with the other East Asian countries, Japan, Taiwan, and
China. Korea has been influenced by the Confucian culture for over 1,500 years, and many aspects and customs of
Confucian culture still exist in the present time. In Confucian culture, education is greatly emphasized not only in
terms of personal growth, but also in terms of societal stability. For a couple of centuries, the interactions between
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the Confucian and collectivist cultures have influenced the Korean education system. Due to the collectivist culture,
children’s education has been seen as a family matter rather than a child matter; consequently, families express
much interest and expectation regarding the education of their children and invest greatly in this education. The
combination of the influences of Confucian culture and a family centeredness has resulted in a Korean passion for
excessive education (Seth, 2002). One of the indicators of this educational passion is Korea’s high tertiary-education
completion rate. According to recent reports on the OECD countries, the tertiary-education completion rate among
the young people of Korea is the highest among the OECD countries (OECD, 2016). The Korean enthusiasm for
higher education and the achievement of high educational levels by Korean students have been evaluated as a
driving force of the economic development that has rapidly occurred over the 60 years since the Korean War (Jones,
2013).

As we have seen, Korea has a national curriculum with a single track 6-3-3 system. The latest national
curriculum is the 2015 revised curriculum’ (Ministry of Education, 2015). The Korean ‘2015 revised curriculum’ is
divided into common basic education (compulsory) with grade 1-9 and select-centered education from grade 10 to
12. The 2015 revised science curriculum is designed to improve student core competencies such as scientific
thinking, scientific inquiry ability, scientific problem solving ability, scientific communication, science related
participation and lifelong learning ability. In common basic education, it is noted that a “science” subject is
systematically organized with core concepts within “‘motion and energy,” ‘material,” ‘life,” and “earth and universe.’
In the use of a select-centered science curriculum, all students in Grade 10 learn the subjects of ‘Integrated Science’
and “Science Inquiry Experiment’ to cultivate scientific literacy, and from the 11th grade onward, the students can
select advanced courses based on their own career development or individual interest. Advanced courses in a
select-centered curriculum include 11 subjects such as Physics 1 & 2, Life Science 1 & 2, Chemistry 1 & 2, Earth
Science 1 & 2, History of Science etc.

Indonesia is not only known as one of the most bio-diverse countries in the world, and the fourth most-
populated, but it has also been recognized as the most linguistically and culturally diverse country due to the
existence of 700 living languages and 300 ethnic groups. In addition, Indonesia is known as a religious country, not
as secular or Islamic, even though more than 80% of Indonesia’s citizens adhere to the Islam religion (BPS, 2013),
as five other religions (Protestantism, Catholicism, Hinduism, Buddhism, and Confucianism) are legally considered
regarding Indonesia’s citizens. It is necessary, however, for Indonesians to adhere to at least one of these six
religions. Indonesia’s own Pancasila ideology was designed to cope with and accommodate the various cultures
and the diversity of Indonesia. Religiosity, though, is more essential than culture in every community and society
of Indonesia (Parker, 2017), and not least in terms of education and the national curriculum. In the newest published
Indonesian curriculum, “Curriculum 2013”, tolerance and spiritual aspects are two of the four core educational
competencies, especially regarding the science education. The other two core competencies are knowledge and
skill. The significance here is that every taught subject including science should not only be used to enhance the
student knowledge and skill in the particular subjects, but also, enhancements of the student tolerance and spiritual
aspects are expected. Besides, the teachers as well as the students are encouraged to utilize the resources (natural
and cultural) that exist near their school or their local area in their teaching and learning activities. This kind of
effort is a way of coping with the diversity of the Indonesian people, as the students are often asked to go outside
of the classroom to learn more about the concepts they are being taught.

Moreover, science curriculum in Indonesia is quite different to what it is in Korea, especially for the high school
level. Indonesia and Korea have quite a similar science education system for K-9 students, which notes that the
science curricula is delivered in class as an effort to develop children’s scientific thinking, scientific inquiry ability
and scientific problem solving ability. In Indonesian high schools, science subjects are not divided into lower -
upper level knowledge and students do not have the authority in selecting the classes. If in Korea students can
choose which science subjects that they prefer to be advanced to by taking both basic and advanced classes; it is
different however in Indonesia, as it is considered necessary for students to take all science classes - notably the
subjects of biology, chemistry and physics for both the lower and upper levels of the student’s learning in the
classroom.

Additionally, besides the educational-system differences between Indonesia and Korea, both countries share a
number of similarities. Most of all, both countries have adopted a national science curriculum with several similar
educational directions. For example, in Indonesia’s “Curriculum 2013,” the development of the scientific behavior
and attitudes as well as the scientific knowledge is more emphasized than before. Especially, scientific skills such
as observation, questioning, exploration, association, and communication have been included as educational
objectives in terms of the preparation of the competencies that are needed by a citizen of the 21st century.

The emphasis of Korea’s newest curriculum, “The 2015 Revised Curriculum,” is also inquiry-based activities
that are for the enhancement of the student scientific skills such as observation, experimentation, argumentation,
and communication, rather than merely an understanding of the student basic-science concepts (Ministry of
Education, 2015). Especially, the new Korean curriculum is designed for the student interest and enjoyment in
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science learning that is to a greater extent compared with the previous curricula, as the Ministry of Education seeks
to solve the problem of the much lower affective-factor level of Korean students compared with the international
average (OECD, 2016). For this purpose, the science learning emphasis comprises situations that are relevant to
everyday experiences. This direction of the Korean revised national curriculum of 2015 is similar to the Indonesian
national curriculum that encourages science teaching and learning within local contexts.

Moreover, another prevalent similarity comes from the types of cultural value that are upheld by the citizens of
both countries, both of which are collectivist societies (Leigh & Van der Eng, 2009). The origin of the collectivist
society in Korea is Confucian culture, while it is the acculturation of traditional and Islamic cultures in Indonesia.
Regarding the collectivist culture, Hofstede (2003) explains that the people who uphold this kind of culture tend to
easily maintain human relationships, and they also tend to be friendlier toward other nationalities, leading to an
ease regarding the sharing of resources including motivation. Moreover, collectivism is also characterized by the
traits of interpersonal sharing, cooperation, and support (Hofstede, 2003).

Korean and Indonesian science education in the view of international studies

The quality of the general education, and specifically that of the science education, can be seen from the
achievements of the students in the international assessment programs. Previously, in many of the international
academic-achievement evaluations such as the Trends in International Mathematics and Science Study (TIMSS)
and the Programme for International Student Assessment (PISA), Korean students have always shown outstanding
levels of science achievement compared with Indonesian students. Specifically, 15-year-old students from Korea
have reached the highest ranking among the OECD countries since the commencement of the PISA, and this is in
contrast with the Indonesian placements that have always been in the 10th-lowest ranks since the first PISA. In the
findings of the most recent PISA 2015, the Korean students placed among the fifth-highest OECD member countries
and are 11th among the total of 70 countries. While the Indonesian students placed in the much lower ranking of
62nd place (OECD, 2016).

Further, in the findings of the TIMSS, Korean eighth graders showed their strong science abilities with a fourth-
place achievement among the participating countries (Mullis et al., 2016). Although Indonesia did not participate
in the TIMSS eighth-grader assessment, it did participate in the fourth-grader assessment. In terms of the science
achievement, the quality of Korea’s science education is undoubtedly high, as is suggested by the outstanding
second-rank placement that was obtained by the Korean fourth-graders in the TIMSS 2015; meanwhile, the ranking
of the Indonesian fourth-graders among the 47 participating countries is 44. In addition, a 20-year analysis of the
TIMSS results shows that the Korean-student scientific achievement steadily improved over the period from 1995
to 2015 (Mullis et al., 2016).

The findings from the affective aspects that were obtained for both countries, however, are the opposite of the
countries’ scientific achievements. In the findings of the PISA 2015, regarding the science learning motivation, the
average of the Korean students is lower than the averages of all of the participating countries, while one of the
highest science learning motivation averages is from the Indonesian students (OECD, 2016). Similar findings were
obtained from the TIMSS 2015 in terms of the topic “How much do the students like to learn science?”; that is, the
Indonesian fourth-graders are in the seventh rank, with 77% of them indicating that they “very much like learning
science.” In contrast, the Korean fourth-graders are in the second-last rank (46 out of 47), with just 42% indicating
that they like science learning, and this percentage is less than the international average of 56% (Mullis et al., 2016).

The role of country in the shaping of the student science learning motivation

Chiu and Xihua (2008) argue that country including the culture and the cultural values of particular countries
contribute to the development of the student learning motivation. Moreover, they also argue that the socioeconomic
statuses of particular countries also influence the student learning motivation. Based on the United Nations
International Children’s Emergency Fund (UNICEF), higher socioeconomic levels and gross domestic product
(GDP) values positively align with the science learning motivation of a country’s children (UNICEF, 2001). This
finding is underpinned by the ability of richer countries to provide sufficient materials, and also more advanced
materials, including books and other facilities, and these can stimulate the student learning motivation, thereby
leading to a higher achievement as well. As explained by Pintrich (2003) and Urdan and Schoenfelder (2006), more
effective learning environments positively contribute to the increasing of the student science learning motivation.
Broadly speaking as regarding the countries as the subject of current research, Indonesian and Korea, OECD (2017)
reported that Korea uses 2.3% of GDP as expenditure of their education, and this value is above the OECD’s average
which is 2.1%. However Indonesia only uses 1.2% of its GDP for educational funding purposes country-wide.

With respect to the culture and the cultural values that are held by the people of a particular country, Chiu and
Xihua (2008) reviewed the cultural types that correlate with the learning motivation. They found that students who
live in countries with egalitarian cultures and collectivist societies — the cultures that, according to Hofstede (2003),
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Table 1. Dimensionality-analysis results

Country Number of Dimensions Final Deviance AIC Chi-square df p-value
ind . One-dimension 56377.98 56579.98 630.84 24 0.00
ndonesia Five-dimension 53807.76 54037.76 1938.30 20 0.00
Korea One-dimension 46259.16 46461.16 360.99 24 0.00
Five-dimension 42157.30 42387.30 641.02 20 0.00
One-dimension 102790.50 102982.50 1279.84 24 0.00

Both Countries  ;/e-dimension 100518.89 100738.89 13852.24 20 0.00

uphold the perception of similarity in terms of human relationships and maintain the value of sharing—tend to
possess higher motivational levels and obtain higher achievements in educational contexts. Whereas, in countries
that uphold an individualistic culture, the student motivation tends to be lower, leading to lower achievements.
Chiu and Xihua (2008) further explain that this finding may be caused by the sharing culture, where the parents
and teachers in a collectivist society attempt to support and provide for the student educational needs more than
those in an individualistic culture.

RESEARCH QUESTIONS

In this paper, it is crucial to recognize that the science learning motivation does not depend solely on one
variable such as country, gender, or even educational level, which is how it has been unveiled in most of the
previous studies. The contributing factor of the student science learning motivation is more complex. Therefore,
the following research questions were examined in the study of the science learning motivation of Indonesian and
Korean secondary students:

1. Do the interactions between country, gender, and educational level exert an effect on the secondary students’
science learning motivation?

2. What is the extent of the effect of the interactions between country, gender, and educational level on the
associations between one motivational component and the other motivational components?

METHOD

Participants

The data regarding the middle-school and high-school students’ science learning motivation were purposively
collected from the two countries, Korea and Indonesia, which have different cultural and educational systems with
respect to teaching and the learning of science. For this study, students who were in the second grade (8t) of middle
school and the first grade (10t) of high school were selected as representative segments of middle- and high-school
students. The totals of 867 Korean and 954 Indonesian students participated in the survey that was conducted
during the years of 2015 and 2016.

Demographic data, particularly gender and educational level, were also collected from the participants. The
Korean data comprises 36% of middle-school student data and 64% of high-school student data. The Korean
middle-school student data comprises 55% of male-student data and 45% of female-student data, and the Korean
high-school data comprises 63% of male-student data and 37% of female-student data. In terms of the Indonesian
data, given the two kinds of school in the country, which are the general public school (middle school/SMP and
high school/SMA) and the Islam-based school (Madrasah Aliyah/MA for high school), the data also consists of
student responses from both types of school. The Indonesian data comprises 38% of middle-school student data
and 62% of high-school student data. The Indonesian middle-school student data consists of 42% of male-student
data and 58 % of female-student data, while the high-school student data consists of 44% of male-student data and
56% of female-student data.

Instrument

Twenty-five items of the Science Motivation Questionnaire II (SMQ-II), with five levels of the Likert scale (1 =
strongly disagree to 5 = strongly agree), were developed by Glynn et al. (2011) and these were utilized as the
research instrument in the investigation of the student science learning motivation. The SMQ-II was selected as the
research instrument because its validity has been tested by developers for both science-major and non-science-
major samples; furthermore, it was also validated using the IR-T-Rasch method and the classical test theory (CTT),
leading the authors of the present study to believe that reliable and valid data could be obtained with the use of the
SMQ-II research instrument. The SMQ-II was validated using the authors’ current data, which is both the
Indonesian and the Korean data, and these are provided below.
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Dimensionality and item fits

The SMQ-II consists of five different constructs of the science learning motivation that assess the intrinsic
motivation, career motivation, grade motivation, self-determination, and self-efficacy of a student. These five SMQ-
IT constructs have been statistically validated through an exploratory factor analysis that is based on the CTT
method. As a complementary method, an investigation of whether the SMQ-II can be treated as one motivational
construct or five constructs was also undertaken using the item response theory (IRT)-Rasch method for which a
multidimensional analysis was performed. The nature of the running of the multidimensional analysis ensured
that the numbers of dimensions that are present in the Korean and Indonesian data were psychometrically
uncovered. As the final deviance, the Akaike Information Criterion (AIC) and the chi-square test were employed
to define the goodness-of-fit model that was obtained from the multidimensional analysis including the comparison
of a one-dimensional model and a five-dimensional model. The benchmarks of the lower final deviance and the
AIC and the higher chi-squared distribution compared with the other comparator models were used as the
indicators of the best model (Adams & Wu, 2010).

As shown in Table 1, the Korean and Indonesian data, and even the whole united data, were better fitted using
the five-dimensional Rasch model rather than the one-dimensional model. It is suggested that the treatment of the
Korean and Indonesian secondary-student SMQ-II data as five constructs would gain more valuable and
meaningful results than a treatment of the data as only a single construct. The treatment of the SMQ-II as a five-
dimensional instrument with the validity of every item and the reliability of every construct was also suggested.
The item validity was assessed based on the mean-square (MNSQ) for which the cut-off is in the region from 0.7 to
1.4 (Wright & Linacre, 1994). Most of the item MNSQ values met the cut-off. Two items were diagnosed as misfitting
items when the one-dimensional model was used for the SMQ-II data, and only one item, which is lower than 0.7
(career-motivation item-number 3), was diagnosed as a misfitting item —it can be called the “overfit item” —when
the five-dimensional model was applied to the Indonesian and Korean data. According to Linacre (2012), it is not
crucial that the MNSQ values that are lower than the benchmark are compared with those that are higher than the
benchmark. These findings suggest that the five-dimensional treatment of the SMQ-II is more effective than the
one-dimensional treatment.

Reliabilities

In terms of the reliabilities, the person and item reliabilities were obtained from the IRT-Rasch analysis.
Regarding the person reliability, which is defined as the probability of the participant’s consistency regarding the
correct answer on every item as scaled by its difficulties (Linacre, 2012), the coefficients that were obtained from
the analysis are all higher than 0.8 when the Korean and Indonesian data were run together (intrinsic motivation
of 0.84, career motivation of 0.87, grade motivation of 0.85, self-determination of 0.82, self-efficacy of 0.88, and
overall motivation of 0.94). According to a further interpretation of the person-reliability coefficient that is based
on the research of Linacre (2012), a value of more than 0.8 provides a test that can effectively differentiate the sample
into two or three levels based on the item difficulty. In addition, in terms of the item reliability, which is defined as
the effectiveness of the item sample sizes that are in an accurate location on the latent variable (Linacre, 2012), all
of the obtained coefficients are more than 0.95 (intrinsic motivation of 0.98, career motivation of 0.99, grade
motivation of 0.98, self-determination of 1.00, self-efficacy of 0.95, and overall motivation of 0.99).

Besides the reliability analysis for which the IR-T-Rasch model was used, the reliabilities for which the CTT
method was used, known as the Cronbach’s alpha (internal consistency of the item), also provided values of more
than 0.8 (intrinsic motivation of 0.87, career motivation of 0.91, grade motivation of 0.91, self-determination of 0.84,
self-efficacy of 0.91, and overall motivation of 0.96). According to Fisher (2008), the person and item reliabilities that
are obtained from the Rasch analysis can also be interpreted using the alpha benchmark, and based on DeVellis
(2003), an alpha that is more than 0.8 indicates a reliable instrument.
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Table 2. Validity and reliability results of the SMQ Il

Components infit MNSIthmg:tsfit MNSQ Person Reliability Item Reliability Cronbach’s alpha
Overall Motivation h?::;:t ?:ig ?222 0.94 0.99 0.96
Intrinsic Motivation h?;v:::t ?Zi ?Z 0.84 0.98 0.87
Career Motivation h?;’f::t ?zgi ?;gg 0.87 0.99 0.91
Grade Motivation h?;‘f::t ?Zi ?Z; 0.85 0.98 0.91
Self-determination h?;’f::t ??; ?;?2 0.82 1.00 0.84
Self-efficacy h?::;:t ?:?2 ??? 0.88 0.95 0.91

Differential item functioning (DIF)

The differential item functioning (DIF) is another analysis that can be performed with the utilization of the IRT-
Rasch model. Also called the item-bias analysis, it is defined as the analysis for the investigation of whether one
sample group could easily agree with an item compared with other groups in the same population. The DIF was
run to uncover whether the item bias occurred on the SMQ-II items for the Indonesian and Korean data. The data
were divided into eight groups based on country, educational level, and gender (e.g., Indonesian-female middle
school, Korean-male high school, etc.) for the running of the DIF analysis. The DIF benchmark that was suggested
by Boone et al. (2014), who suggested that a DIF measurement of more than 0.64 and less than -0.64 indicated the
occurrence of an item bias with a meaningful effect size, was followed for this study. The low percentage of the
outage DIF measurement for which the data of this study were used indicates a low bias item.

Data Analyses

The previously mentioned dimensionality issue was addressed using the ACER ConQuest version 4.5.0 (ACER,
Australia), while the investigation of the item fits and the DIF data were conducted using WINSTEP version 3.92.1.
Once the IRT-Rasch analysis was performed, a set of interval-scale values, the person ability that refers to every
student’s abilities according to the instrumental assessment, can be obtained. The five-dimensional Rasch model
was applied to the authors” SMQ-II data so that every student has five person-ability values, each of which is for
each of the constructs. These person-ability values were used for a further statistical analysis.

The three-way analyses of variance (ANOVA) were performed to examine the interaction effects of country,
educational level, and gender on the student science learning motivation. The three-way ANOVA was run five
times, as follows: once for each type of motivation. Following the analysis that was performed to address the
research-question answer regarding the different educational levels and genders of the Korean and Indonesian
students in terms of the correlations between one type of motivation and the other types, the Pearson-correlation
tests were performed. All of the statistical analyses as well as the Cronbach’s-alpha test were run using the SPSS
version 22.

FINDINGS

Comparison of the Science Motivation between the Indonesian and Korean Secondary
Students

Career motivation. The mean differences between the science career motivation based country, gender, and
education years are visualized in Figure 1. Based on the results that were computed using the three-way ANOVA
analysis, significant country (F[1, 1808] = 59.38, p < 0.01, n,2 = 0.032) and grade (F[1, 1808] = 11.79, p < 0.01, ny2 =
0.006) effects were found regarding the student science-career motivation. In contrast, a significant gender effect
(F[1, 1808] = 1.02, p > 0.05, np2 = 0.001) regarding the student science-career motivation was not found. When the
analyses were combined, a significant interaction was found between country and educational level (F[1, 1808] =
19.78, p < 0.01, np2 = 0.011); but in contrast, significant interactions between country and gender (F[1, 1808] = 0.83,
p > 0.05, np2 = 0.000) and between gender and educational level (F[1, 1808] = 0.39, p > 0.05, np2 = 0.000) were not
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Figure 1. Comparison between Indonesian and Korean students for gender and educational level regarding the career motivation
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Figure 2. Comparison between Indonesian and Korean students for gender and educational level regarding the science-grade
motivation

found. Lastly, a significant effect of the three-way interaction (F[1, 1808] = 35.22, p < 0.01, ny2 = 0.019) between
country, gender, and educational level was found.

A significant interaction effect among the three group variables means that the differences between the students’
career-motivation levels are affected by the combination of country, gender, and educational level rather than a
single group variable. As shown in Figure 1, in the case of the Korean male students, the high-school students
showed much lower levels of the career motivation than the middle-school students. Alternatively, the career
motivation of the Indonesian male high-school students is higher than that of the Indonesian male middle-school
students. The female high-school students of both countries also showed a higher career motivation than the female
middle-school students.

Grade motivation. The mean differences between the grade-motivation-based country, gender, and education
years are visualized in the Figure 2. Based on the results that were computed using the three-way ANOVA analysis,
significant effects of country (F[1, 1808] = 123.27, p < 0.01, 1,2 = 0.064), gender (F[1, 1808] = 16.83, p < 0.01, 1,2 =
0.009), and grade (F[1, 1808] = 4.65, p < 0.05, 1,2 = 0.003) are evident on the student science grade motivation.
Significant findings were also obtained from the effects of the interaction between country and gender (F[1, 1808]
=19.93, p <0.01, 17,2 = 0.011) and the interaction between gender and grade (F[1, 1808] = 9.28, p < 0.01, 77,2 = 0.005).
In contrast, a significant effect from the interaction between country and grade (F[1, 1808] = 1.32, p > 0.05, 1,2 =
0.001) was not found. Ultimately, a significant effect of the three-way interaction (F[1, 1808] = 30.29, p < 0.01, 1,2 =
0.016) between country, gender, and educational level was found.

This result means that the differences between the students’ grade-motivation levels are affected by the
combination of country, gender, and educational level rather than one group variable. As shown in Figure 2, the
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Figure 3. Comparison between Indonesian and Korean students for gender and educational level regarding self-determination

overall grade motivation of the Indonesian students is higher than that of the Korean students. Further, the grade
motivation of the Korean male high-school students is much lower than that of the middle-school students.
Meanwhile, the grade motivation of the Korean female high-school students is higher than that of the middle-
school students.

Self-determination. The mean differences between the self-determination-based country, gender, and education
years are visualized in Figure 3. According to the results that were obtained from the three-way ANOVA analysis,
significant effects of country (F[1, 1808] = 20.87, p < 0.01, np? = 0.011) and grade (F[1, 1808] = 20.30, p < 0.01, n2 =
0.011) were found regarding the science learning self-determination, but a significant gender effect is not evident
on the secondary-student self-determination (F[1, 1808] = 0.01, p > 0.05, np2 = 0.000). As well as the absence of a
significant gender-based finding, significant effects of the interaction between country and gender (F[1, 1808] =
0.09, p > 0.05, np2 = 0.000) and between gender and educational level (F[1, 1808] = 0.12, p > 0.05, n)p2 = 0.000) are not
evident; however, a significant effect of the interaction between country and educational level (F[1, 1808] =11.49, p
< 0.01, np2 = 0.006) was found. Lastly, a significant effect of the three-way interaction (F[1, 1808] = 16.35, p < 0.01,
np? = 0.009) between country, gender, and educational level is evident.

This result means that the differences between the self-determination levels of the students are affected by the
combination of country, gender, and educational level rather than one group variable. The overall differences
between the self-determination levels according to the combination of the group variables show a pattern that is
similar to that of the career motivation. As shown in Figure 3, in the case of the Korean male students, the high-
school students showed a lower level of self-determination than the middle-school students. Alternatively, the self-
determination of the Indonesian male high-school students is much higher than that of the Indonesian male middle-
school students. The female high-school students of both countries also showed higher self-determination levels
than the female middle-school students.

Self-efficacy. The mean differences between the self-efficacy-based country, gender, and education years are
visualized in Figure 4. Based on the results that were computed using the three-way ANOVA analysis, a significant
country effect (F[1, 1808] = 154.01, p < 0.01, 1,2 = 0.078) was found for self-efficacy, but in contrast, a significant
effect (F[1, 1808] = 2.13, p > 0.05, #,2 = 0.001) is not evident for the gender and the grade in terms of the self-efficacy
(F[1,1808] =1.36, p > 0.05, 17,2 = 0.001). Similarly, significant-effect findings were not obtained from the interactions
between country and gender (F[1, 1808] = 0.47, p > 0.05, 1,2 = 0.000) and between country and educational level
(F[1,1808] = 0.09, p > 0.05, 17,2 = 0.000). By contrast, a significant effect of the interaction between gender and grade
(F[1,1808] = 4.93, p < 0.05, 17,2 = 0.003) was found. Lastly, a significant effect of the three-way interaction between
country, gender, and educational level (F[1, 1808] =15.13, p <0.01, #,2 = 0.008) was found.
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Figure 5. Comparison between Indonesian and Korean students for gender and educational level regarding intrinsic motivation

Intrinsic motivation

This result means that the differences of the self-efficacy levels of the students are affected by the combination
of country, gender, and educational level rather than one group variable. As shown in Figure 4, the overall self-
efficacy of the Indonesian students is higher than that of the Korean students, and only slight differences in the self-
efficacy levels according to gender and educational level are evident. The self-efficacy of the Korean male high-
school students is lower than that of the middle-school students, and the self-efficacy of the Korean female high-
school students is higher than that of the middle-school students.

Intrinsic motivation. The mean differences between the intrinsic-motivation-based country, gender, and
education years are visualized in Figure 5. Based on the results that were obtained from the three-way ANOVA
analysis, a significant effect of country (F[1, 1808] = 97.49, p < 0.01, 1,2 = 0.051) was found; but in contrast, significant
effects of gender (F[1, 1808] = 0.28, p > 0.05, 17,2 = 0.000) and educational level (F[1, 1808] =2.38, p > 0.05, 1,2 = 0.001)
are not evident when they are separately examined. A significant-finding effect is also absent in the interaction
between country and gender (F[1, 1808] = 0.44, p > 0.05, 1,2 = 0.000), whereas significant effects occurred in the
interactions between country and educational level (F[1, 1808] = 7.19, p < 0.01, 1,2 = 0.004) and between country
and gender (F[1, 1808] = 8.70, p < 0.01, 7,2 = 0.005). Lastly, a significant effect of the three-way interaction between
country, gender, and educational level (F[1, 1808] =16.75, p < 0.01, 1,2 = 0.009) is evident.

This result means that the differences of the students” intrinsic-motivation levels are affected by the combination
of country, gender, and educational level rather than one group variable. As shown in Figure 5, the pattern of the
difference of the overall intrinsic motivation according to the combination of the group variables is similar to those
of the career motivation and the self-determination. The Indonesian students showed a relatively higher intrinsic
motivation than the Korean students, and in the case of the Korean male students, the high-school students showed
a much lower intrinsic motivation than the middle-school students. Alternatively, the self-determination of the
Indonesian male high-school students is much higher than that of the Indonesian male middle-school students. The
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Table 3. The summary of the results of three-way ANOVA

Motivation components Interaction effects * Effect size (n,°)
Career motivation Significant** 0.019
Grade motivation Significant** 0.016
Self-efficacy Significant** 0.009
Self-determination Significant** 0.008
Intrinsic motivation Significant** 0.009

*interaction between country, educational level and gender, ** p < 0.01

Table 4. Pearson correlation coefficients (all correlations are significant at 0.01)
Korea Indonesia
Middle High Middle High
Variables Male Female Male Female Male Female Male Female
Grade motivation 0.456 0.225 0.462 0.423 0.154 0.243 0.249 0.244
Self-determination 0.524 0.514 0.407 0.329 0.144 0.256 0.186 0.127
Self-efficacy 0.520 0.448 0.507 0.434 0.179 0.178 0.129 0.107
Intrinsic motivation  0.618 0.621 0.610 0.634 0.300 0.279 0.125 0.132
Self-determination 0.587 0.241 0.460 0.402 0.259 0.245 0.342 0.275

Career motivation

Grade motivation  Self-efficacy 0.572 0.299 0.573 0.436 0.171 0.278 0.173 0.215
Intrinsic motivation  0.462 0.208 0.504 0.295 0.158 0.190 0.223 0.129
Self-determination Self-efficacy 0.799 0.666 0.676 0.658 0.251 0.361 0.165 0.275
Intrinsic motivation  0.702 0.645 0.529 0.442 0.341 0.346 0.258 0.220
Self-efficacy Intrinsic motivation  0.682 0.624 0.605 0.540 0.340 0.276 0.267 0.240

self-determination levels of the female high-school students of both countries are also higher than those of the
female middle-school students.

Table 3 provides a summary of the statistical findings of the interactions between country, educational level,
and gender throughout all of the components of the science learning motivation.

Correlational Differences among the Science Motivational Components of the Indonesian
and Korean Students

As shown in Table 4, all of the motivational components are significantly correlated (p < 0.01) with one another
in both the Indonesian and Korean samples for which the gender and the educational level were varied. In the
comparison of the correlation coefficients among the male samples, both the Indonesian middle- and high-school
students showed a weaker association between one component and another compared with the Korean middle-
and high-school students. For the Indonesian middle-school students, the lowest coefficient was the correlation
between the career motivation and the self-determination (r = 0.144), whereas the highest correlation was between
the self-determination and the intrinsic motivation (r = 0.341). For the Indonesian high-school students, the lowest
coefficient was the correlation between the career motivation and the intrinsic motivation (r = 0.125), whereas the
highest correlation was between the grade motivation and the self-determination ( = 0.342). In terms of the Korean
middle- and high-school students, the lowest and highest correlations were those between the career motivation
and the grade motivation (r = 0.456) and between the self-determination and the self-efficacy (r = 0.799), and those
between the career motivation and the self-determination (r = 0.407) and between the self-determination and the
self-efficacy (r = 0.676), respectively.

Similar findings were also found in the female-sample pools, where the educational levels of the Indonesian
students were lower than those of the Korean students. Among the Indonesian middle- and high-school students,
the lowest and highest associations were the correlations between the career motivation and the self-efficacy (r =
0.178) and between the self-determination and the self-efficacy (r = 0.361), and those between the career motivation
and the self-efficacy (r = 0.107) and between the grade motivation and the self-determination (r = 0.275),
respectively. For the Korean middle- and high-school students, the lowest and highest associations were the
correlations between the career motivation and the grade motivation (r = 0.225) and between the self-determination
and the self-efficacy (r = 0.666), and those between the grade motivation and the intrinsic motivation (r = 0.295) and
between the self-determination and the self-efficacy (r = 0.658), respectively. Overall, the Indonesian-student
correlation coefficients are much lower than those of the Korean students.

3135



Rachmatullah et al. / Science Motivation in Korea and Indonesia

DISCUSSIONS

The current study demonstrates the interactions between the three most significant contributing factors
regarding the student science learning motivation, as follows: country, gender, and educational level. The effects
of these three factors on the associations among the science motivation components were also examined. This
section will discuss the findings in two parts, one for each research question.

Effect of the Interactions between Country, Gender, and Educational Level on the Student
Science Motivation

In response to the first research question that is addressed in this paper, the combination of country, gender,
and educational level significantly define the student science learning motivation. Looking out in a more detail to
the results of the five science motivational components, the current research has found two distinct patterns on the
Indonesian samples, while the Korean samples showed the same pattern in all of the motivational components. As
seen in visualizations of the results for all motivational components (Figure 1 to 5), the Korean samples showed
that male students tended to have declining trends from middle school to high school students while female
student’s motivational components were prone to be increasing from middle to high school. The two patterns
showed in the Indonesian samples were only exhibited as well in the female samples. The male samples had
increasing trends in all motivational components, while the female students had only increasing trends in the career
motivation, self-determination and intrinsic motivation. Interestingly, the results from the two other factors showed
a stable-slightly-decreasing pattern from middle to high school level; these patterns are contrary to the results from
Korean female students. In the overall assessments, the Indonesian male and female students slightly showed a
quite non-extreme difference in all motivational components, while the identified Korean male and female students
showed very different trends.

These findings could address what Bybee (2012) found in the PISA 2006 regarding the inconsistency of the
student science learning motivation that varied between countries and also according to gender in particular
countries. In addition, these findings can also be used as a response to the paper of Osborne et al. (2003), wherein
it is stated that the attitudes in science including the science learning motivation are nebulous and are often not
well understood. With the findings that have been obtained in this paper, we believe that the science learning
motivation is indeed nebulous, and the findings are also inconsistent because the sole focus of most of the previous
studies that investigated the student science learning motivation is merely the separate investigation of those three
variables; that is, just country or culture or gender, or even just a specific level of education (e.g., Vedder-Weiss &
Fortus, 2012; Zeyer, 2018; Zeyer et al., 2013). Even international studies like the PISA and the TIMSS have not
discussed or examined the interactions between all the three factors, as they have just used two of the three
variables, country and gender.

Based on the findings, it is assumed that the interactions between the three factors occur as a part of a student
motivational system. The authors believe that the societies of the world’s countries, each with a unique and specific
culture, treat every gender type differently. A type of treatment is the stereotypical perception of a particular society
that science is a more masculine subject (Meece et al., 2006) such as in Korea (Narayan et al., 2013; OECD, 2016;
Song & Kim, 1999) and this result in the application of a strong pressure on male students to enroll in science
subjects and pursue science-related careers. In fact, economically it is noted that Korea as a developed country
comprises of many people working in the science-related fields leading to the low rate of job vacancy in the fields,
also the increased difficulty level of science contents from middle to high schools taught with advanced science
teaching and learning activities (such as the Research and Education or R&E program), may contribute to the
decreasing trends of Korean male students with a science learning motivation, as found in the results of current
research. As the job issues may be the cause of the decreasing trend of Korean male student’s career motivation,
perhaps it also impacts their grade motivation as they are likely to not have the intention of obtaining a higher
grade in a science subject. Moreover, R&E programs infused in Korean science education is a program providing
high school students to be engaged in more advanced science learning activities, such as experimenting, taken place
in the nearest university labs and advised by the university’s professor. Perhaps, this kind of program is taken in a
more serious way leading to a loss of ‘fun” activities in learning science that could decrease the student’s science
interest, in which an important aspect for a student to be more intrinsically motivated, self-determined and having
more confidence or self-efficacy in learning science. As Jack and Lin (2017) argue that intriguing science classes are
the most crucial concepts necessary to appeal to students to have more interest in science leading to producing
more intrinsically motivated students.

It is noted that in comparison to the Korean male students, its female students had shown increasing trends in
all motivational components. Along with the higher educational levels they were showed to be more extrinsically
and intrinsically motivated, self-determined and confident individuals. We are assuming what made Korean female
students were found different to the male students is perhaps that they are not much impacted by the “masculinity’
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perspective of science, so that they do not have much pressure and anxiety in learning science, and they may feel
more comfortable to learning it without any demand of excelling in this particular subject from their parents,
teachers and/or society. This may lead to make them a more intrinsically motivated individual. As Zeyer (2018)
assumes that once students are becoming more intrinsically motivated individuals, they tend to have more interest
and curiosity in higher or advanced level of science contents, thinking and/or learning activities, including the
R&E program. Moreover, as the response to the UNESCO’s report (UNESCO, 2015) regarding Korea as one of the
lowest equity of gender-based statistics as associated in science-related careers, which are still dominated by males,
the Korean government now is attempting to reduce this low gender equity labelling by increasing the number of
women working in the science-related fields through the various policies and campaigns for women in fields of
science and technology such as “Women Into Science & Engineering (WISE)” from 2002 (Lee, 2012). The campaign
may potentially contribute to the attracting of Korean female students to pursuing jobs in science-related fields,
and as found in a current study of Korean female students that this effort had an increasing trend in the science
careers and the student’s grade motivation.

In terms of the findings from the Indonesian male students, the Indonesian male students were found on the
opposite trends with the Korean male students for all motivational components. It is noted that the Indonesian
male students had increasing trends in the five motivational components, along with the higher level of education.
Perhaps this is caused by the label of developing country that Indonesia has had to date. Indonesia now is trying
to put much effort into increasing the number of individuals working in the science-related fields, thus it provides
more job vacancies with higher salaries that appeals to both Indonesian male and female students, when it is time
for them to go out pursuing their jobs after graduation. Moreover, more than two centuries of Indonesian people
have brought gender equality as an important concept in various aspects of life (Martyn, 2005), and it has resulted
with the negligible gap or quite an equal number of both genders working in science-related jobs (UNESCO, 2015).
This gender equality movement is likely to decrease the impact of the masculinity assumption that science subjects
are perceived. However, gender bias may also still exist, as a current research found female students tended to have
a decreasing trend in grade motivation and self-efficacy along with their educational levels. The science contents
in Indonesian science curriculum may be considered as one of the causes. In Indonesia, the high school science
contents tend to be more cognitive challenging than those in middle school level, and as Zeyer (2018) stated that
male students are prone to be more attracted to the cognitive challenging concepts which are leading to be more
active in science class and better at gaining the attention from the teachers, which allows them to earn a higher
grade. As male students are more skilled at gaining more attention from the instructor in the classroom, it may
impact female students to realize that they may not be able to obtain higher grade in more challenging science class
and will thereby serve to decrease their self-efficacy or confidence to become a success in the challenging nature of
a science class. However, it should be emphasized that the differences were quite low.

Taken altogether and reviewing the interpretations, what has caused Indonesian male-female students in the
high school level to be superior in their five science learning motivational-based components than the Korean male-
female students? We believe the impact of the ‘fun’ rate and the society pressure are the causing this significant
differences among the students. As previously mentioned, it is noted that Korean science classes are mainly more
challenging and more advanced, like an R&E program which has less ‘fun’ on the application, together with
‘Education Fever’ in the Korean society and pressure to get a high score in the college entrance exam for gaining an
advantage for enrollment to prestigious universities have impacted their motivation to learn science and could not
exceed the Indonesian student’s motivation to learn science. In Indonesia, science is still taught traditionally, where
observations of the surrounding environment and the Indonesian biodiversity context are used, and therefore, more
learning activities occur outside the classroom and this is of greater interest to the students. Also, Indonesian
parents, teachers and society are not heavily putting pressure onto students to get into the highest quality ranked
universities. This has resulted in the phenomenon of a noted higher science motivation that Indonesian students
had as compared to the motivation noted with the Korean students. Furthermore, as most Indonesian science
classrooms are currently still likely using traditional methods of teaching, even though it could elevate the impetus
of the student’s science learning motivation, it is noted that the effort fails to increase scientific literacy for those
students in that case. The Korean situation as noted in the classroom is likely to be considered the opposite scenario,
and it could be noted to increase the student’s associated scientific literacy, but not their science motivation.

Based on the idea of making sense of the current research’s findings, we believe that refinement in the society
and science curriculum may be taken as the important effort to manage the concept that will work towards aligning
scientific literacy level and motivation for the students to want to learn about science in the classroom. The results
from these two countries, Indonesia and Korea, suggest that putting less pressure to both genders by not labelling
science subjects as a traditional masculine subject, giving attention equally, having a more “fun’ science class, but
still not losing the basic scientific literacy competencies, may be considered as the effort that may work to achieve
the goal to have a higher motivation to learn science. By taking into account the interactions of the three factors,
this study found the patterns of motivation that are distinguished by the combination of these factors. These
distinctive patterns mean that some science teaching-learning strategies that are suggested globally as seen and
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noted as an effective way to improve science learning motivation, but these strategies cannot work for each student
identically in the classroom, and for that reason the science educator needs to consider the student’s motivational
characteristics with noting the complexity of the class being taught. However, we also want to emphasize here that
we discuss the interactions between the three factors as correlational, and one concept which is one factor impacting
another factor and also impacting another, given that it is quite difficult to discuss all factors together by using only
our obtained statistical data. Thus, we are aware of this issue as part of the limitation of the current research.

Differences of the Science Learning Motivation Structure between Indonesian and Korean
Secondary Students

A correlation test was used to formulate a response that addresses the second research question regarding the
structural differences between the Indonesian and Korean secondary-student science learning motivations, and for
the identification of these differences as one of the direct effects of the interactions between the three previously
mentioned variables. The direct effect of the interactions between those three variables on the student science
learning motivation was suggested by the findings of the Pearson-correlation tests that are presented in Table 4.
Even though, based on the findings of Table 4, the motivational levels of both the male and female Indonesian
students in middle school and high school are higher than those of the Korean students, the correlation between
one of the motivational components and the others were much weaker than that of the Korean students. It is
suggested that when the Indonesian students show a high value in one motivational component, the values of the
other components are not high. In contrast, if the value of one of the motivational components is high for the Korean
students, they might also show high scores in the other components. These findings could also be considered as a
result of the motivational complexity.

The present findings suggest that a high science learning motivation does not exactly define the structural
stability of every component so that they are highly correlated with one another. The weak correlation that is
exhibited in the Indonesian sample suggests that the motivation to learn science cannot be assumed as one latent
variable, and that a different sample type can produce more than one latent motivational variable. The complexity
of the science learning motivation, as well as the treatment of the dimensionality of the motivational instrument, is
crucial for the attainment of a more meaningful outcome and to uncover the vagueness of the student science
learning motivation.

CONCLUSIONS

In brief, unlike the previous study that simply compared the science learning motivation in terms of particular
variables, such as the sole consideration of gender, the significance of this study is the unveiling of the complexity
of the interactions between the following three factors that provide the greatest contributions regarding the student
science learning motivation: country, gender, and educational level. With the use of statistical evidence, the current
work has found that the process for the defining of the student science learning motivation is more complex than
that of the previous conception. The interactions between the different kinds of culture in particular countries that
treat every gender differently, and the impact on the curriculum and the teaching practices at the different
educational levels, means that the defining of the student science learning motivation is not a straightforward
matter.
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