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Abstract

This study investigated the subject-matter interests of middle school students in four core subjects (Science,
Maths, English and Thai languages), and attempted to determine the relationship between subject-matter interests and
academic achievement, and if there were any gender differences in these relationships. Correlational analysis was used
to determine the relationship between subject-matter interest and academic achievement, and analysis of variance was
used to determine gender differences. The subjects were 26 seventh-grade students (16 boys, 10 girls) of a bilingual
school in Thailand. The levels of subject-matter interest in the four subjects were assessed using an interest
questionnaire, covering only a limited number of components of interest: individual / situational interest, value and
expectancy components. Academic achievement was assessed using standard national exams’ scores in the four
subjects of study. Results showed similar levels of interest and similar scores in the four subjects. Correlations
between interest and academic achievement were found for Maths and Thai language, but not for Science and English
language. Girls showed higher levels of interest and scores than boys in all four subjects. This study suggests that
interest may not be a totally reliable predictor of academic success for all subjects, and that a more subject and age
specific approach should be considered. The findings of the gender analysis are in contrast with those from established
literature from Western countries, but similar to those from other developing countries. However, because of the small
sample size and the special type of school, these findings should not be considered representative of the Grade 7
student population of Thailand. As such, this study should be considered more as a pilot study. It is recommended that
further research needs to be done to see if these present findings would hold for Grade 7 students from different
schools in different areas and / or socio-economic settings in Thailand, and for senior secondary students.
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1. Introduction

It is often said that education is the future of a nation. Governments around the world often put
education among their top priorities, and will dedicate important sums of their national budgets to it.
Educational policies are regularly changed in order to improve the national level of education, and thus
enable a country to develop a competitive economy at international level. Parents too put high expectations
in the education of their children, and dedicate important amounts of money to provide their children with
the best possible education, and thus give them the best chances to pursue the desired university study and
succeed professionally in their future lives. In Thailand, most universities have admission exams in what are
called the core subjects, namely Science, Maths, Thai language and English language. It is then particularly
crucial to have a good education in these four core subjects, in order to be able to access the desired
university study.

Many research has been dedicated to find the way to improve academic achievement. It is not
obvious to determine and isolate one only factor for academic success, and this because of the complexity of
many factors interacting simultaneously together in different contexts, and over a long period of time.
However, among the various factors that can promote academic achievement, interest has been often
considered as one of the most important (Harackiewicz and Hulleman, 2010). Many recent studies in
Western countries have shown a decrease in interest and academic scores for most subjects along the school
years (Desy et al., 2011; Frenzel et al., 2010; Gottfried et al., 2001). This negative trend seems to find
confirmation in Thailand as well. A progressive worsening of the ONET exams’ scores (Thai national
standard exams) from primary to high school is reported at the researcher’s school, and ONET exams’
scores at national level have worsened over the past years as well (Education First, 2014).

The decline in interest is particularly problematic as it occurs when students are completing their
education and are called to choose a future study or career. In many countries worldwide, secondary students
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are asked to choose an educational track by grade ten. However, secondary students at that age may often not
have a clear idea yet of their future study or career, and thus may have problems to take the best decision. It
then becomes very important for schools to be able to offer some guidance to students as well as to parents.

Research has shown how interest has positive effects not only on various components of the
learning activity, but also on the emotional and social spheres of the growing student (Harackiewicz et al.,
2005). Research has shown that happiness and life satisfaction are important components of the well-being
of a person (Lucas, 2007), and that pursuing activities and subjects that we find interesting play a major role
in determining how fulfilled we feel with our lives, while the absence of such fulfillment leaves a person
with a sense of unease and discontent (Sheldon and Elliott, 1999). The importance of interest for education
appears then obvious, not only as a mean to improve academic achievement; but, almost more importantly
and far reaching, as a vital mean to reach a more holistic development of the student.

The aims of the study were to assess the levels of interest in the four core subjects, to determine if
there was a relation between subject-matter interest and academic achievement in those four core subjects,
and if there are gender differences in these relationships. The results of the study could help schools and
educators make decisions about school policies (curricula) and teachers’ training, in order to increase
students’ interest in school subjects, and thus improve the academic achievement, especially in the critically
important core subjects.

2. Literature Review

Early research introduced the concepts of individual and situational interest (Schiefele, 1974).
Further research identified two main components of interest: feeling-related and value-related valences
(Schiefele, 1991). From these concepts, two models were developed: the four-phase model of Hidi and
Renninger (2006) and the three-phase POI theory of Krapp (2007). The Person Object Interest (POI) theory
of Krapp can be considered a precursor of the four-phase model of Hidi and Renninger. The POI theory
consists of a three-phase two steps model: where the first two phases represent the emergence of situational
interest, and the last phase represents the consolidation of an individual interest. Interest is considered as a
content-specific motivational variable, which undergoes permanent developmental changes. The object and
the person interact with each other on a same level of importance, and such interaction is influenced by the
environment (situation) in which the interaction occurs. Interest develops along the growing “self”, and
under a dual regulation system (cognitive-experiential self-theory). The four-phase model of interest
development of Hidi and Renninger (2006) consists of four phases: each phase of interest is characterized by
varying contributions of affect, knowledge, and value, and its length and character are influenced by
individual experience, temperament, and genetic predisposition. The four phases represent a sequential,
cumulative, and progressive development of interest. The four phases are divided into situational interest
(beginning), and individual interest (later).

Interest has been soon identified as a process that can contribute to the learning and academic
achievement of the students (Harackiewicz and Hulleman, 2010; Hidi, 1990). More recent research has
shown that interest has also some important “side-effects”. It promotes attention, recall, task persistence and
effort (Hidi and Renninger, 2006; Hidi, 1990). It also plays a major role in determining how fulfilled one
feels in ones lives (Sheldon and Elliott, 1999). So, interest can play a major role in the holistic growth of the
student, far beyond the simple academic score. Different researchers have used different approaches and
motivational frameworks to investigate the influence of interest on academic achievement. Some have used
achievement goals and expectancy-value (Harackiewicz and Hulleman, 2010). Others identified student
characteristics, home environment, and school context as the three main factors influencing achievement,
suggesting to use cognitive factors, motivational factors, and specific preferences for subject areas as
predictors of academic success (Schiefele et al., 1992). Some research, while maintaining the importance of
cognitive abilities and home backgrounds as predictors of achievement, has shown the importance of
attitudinal and affective variables, and of the academic engagement on academic achievement (Singh et al.,
1998). Other research has emphasized the importance of the classroom environment (Heinze et al., 2005).
Despite a general support for the influence of interest on academic achievement, some research has found
little or no evidence for such influence (Goulart and Bedi, 2011; Koeller et al., 2001) even suggesting that
interest and motivation are a consequence of success rather than vice-versa (Goulart and Bedi, 2011).
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The preponderance of male over female students in STEM faculties (science, technology,
engineering, and mathematics) has always been quite striking. The development of negative attitudes toward
science and the quality of science instruction in the early ages has been used to explain this situation
(Osborne et al., 2003). Desy et al. (2011) have shown that girls tend to have a more negative attitude toward
science than boys, the gender gap becoming more evident at high school levels (Grade 9-12). Boys and girls
both show a decline of interest in science from middle school to high school; but girls show less interest in
science, despite often getting better scores than boys. In terms of college major choices, while males remain
oriented toward Science and Math, females’ interest switches toward medical and educational fields. In
contrast, other research has suggested that gender differences appear already by the end of elementary level
(Jones et al., 2000; Catsambis, 1995; Kotte, 1992). Some research has explained gender differences with the
onset of puberty, when girls feel much more the stereotypic perceptions of their peers about areas of study
(Kessel, 2005; Jones et al., 2000). Other research has suggested females to feel more the lack of relevance of
science curricula to their lives and interests than males (Baram-Tsabari and Kaadni, 2009). Other research
has stressed the influence of culture and traditional views of what is considered more appropriate for a boy
or a girl (OECD, 2006). Finally, it must be noted, that some research in the United Kingdom has shown that
the gender gap in interest for science subjects had already decreased, as confirmed by the growing number
of female students enrolling in science faculties (Osborne et al., 2003).

3. Objectives

The objectives of this research were to see if there is a relationship between subject-matter interest
and academic achievement in the four subjects of the study, and whether there were gender differences in
these relationships.

4. Research Questions

The findings of this study were expected to answer two research questions as follows:

4.1 Are there any correlations between subject-matter interests and academic achievement in the
four subjects of the study?

4.2 Are there any gender differences in these relationships?

5. Methods and Instruments

The research used a quantitative scientific methodology. The study had two objectives: first to
determine the relationship, if any, between subject-matter interests and academic achievement, and second
to determine whether there were any gender differences in these relationships. The first objective was
investigated using a bivariate correlational analysis between subject-matter interest and academic
achievement. The second objective was investigated using a bivariate analysis of variances between gender
and subject-matter interest and between gender and academic achievement. Four “core” subjects were
analyzed: Thai language, English language, Mathematics, and Science.

5.1 Research population

The present study took place in a private bilingual school in the northern outskirts of Bangkok. The
participants of the study were 26 seventh-grade students from two mixed classes, and were composed of 16
boys, and 10 girls. The Grade 7 level was chosen, as these students had just taken the ONET test a few
months earlier in the previous year (Grade 6). Only the students with at least 2 years of enrollment at this
school were considered, to ensure that they had had enough exposure to a bilingual environment.

5.2 Research instruments

The research was carried out using two instruments. A questionnaire on school subject interests
was used to assess the levels of subject-matter interest. The ONET exam scores of last academic year
(February, 2015) were used to assess academic achievement.

The questionnaire contained five close-ended questions asking the students to indicate the levels of
interest in the four subjects of the study. Science and Maths were on the front page (STEM subjects),
English and Thai languages on the back page (under a Languages sub-section). A Likert-scale 1 to 5 was
used (1 = very low, 2 = low, 3 = medium, 4 = high, and 5 = very high).
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In designing the questionnaire, the priority was given to clarity and conciseness of the survey, with
a wording deemed appropriate to the age and English fluency of the students. For each of the four subjects,
five items (statements) were used, for a total of 20 items. It was obvious that it wouldn’t be possible to cover
all the different components of interest (intrinsic and extrinsic). The five items covered a limited number of
the various components of interest. These components were: individual / situational interest, value, and
expectancy components.

The five items were adapted from previous 6 surveys, whose authors are shown in brackets, and represent
different components of interest. They are shown here below:

1) Taminterestin ....... . individual interest (Fechner, 2009; Kier et al., 2013)

2) 1like the topics of..... . individual interest (Fechner, 2009)

3) Ilike my....... class. individual interest (Fechner, 2009), situational interest
(Mitchell, 1993)

4) 1 think I can do well in... . expectancy (Pintrich et al., 1991), self-efficacy (Kier et
al., 2013)

5) The things we learn in..... value (Fechner, 2009; Pintrich et al., 1991; Schiefele et

are important to me. al., 1993)

The questionnaire was in English language. The wording of the survey had been previously tested
to ensure readability and understandability for that level.

The second instrument was the ONET exam scores of last academic year (February, 2015) in the
four subjects of the study. The ONET exam is a Thai national standardized exam administered every year
for Grades 6, 9 and 12 nationwide. This instrument is in Thai language, except for the English exam, which
is in English. The ONET scores were retrieved from the school’s database archive.

5.3 Reliability of instruments

The reliability of the questionnaire was verified by calculating the Cronbach’s alpha coefficient of
the interest questionnaire’s items for each subject (five items each subject; Table 1). The ONET exam is a
Thai national standardized exam, whose validity and reliability have been approved by the Thai Ministry of
Education.

6. Results

In order to investigate the relationship between subject-matter interests and academic achievement
in the four subjects of the study (Science, Math, English and Thai languages), a questionnaire on those
subjects was administered. Then the interest-levels in those subjects were correlated to the ONET exam
scores (February, 2015) in those same subjects. The interest questionnaire was also used to investigate the
relationships between gender and subject-matter interest and between gender and academic achievement in
the four subjects of the study.

6.1 Relationship between subject-matter interest and academic achievement

The study gave contrasting results on the relationship between subject-matter interest and academic
achievement (Research question 4.1). The means of interests (Table 1) showed no apparent relationship with
the means of the scores (Table 2), the four subjects having similar values for both of them, with the
noticeable exception of the English score, much higher than the other subjects.

Table 1 Means, standard deviations, and reliabilities of Interests

Subject Nr. of items Means Standard deviation Cronbach’s alpha
Science 5 3.55 0.77 0.841
Maths 5 33 0.91 0.855
English 5 3.65 0.87 0.810
Thai 5 3.68 0.70 0.804
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For social studies, a minimum Cronbach’s alpha coefficient of 0.7 is commonly used, as being
considered an acceptable value (e.g. Nunnally and Bernstein, 1994). A value between 0.8 and 0.9 is
considered to be good (George and Mallery, 2003).

Table 2 Mean of means and standard deviations for Score

Subject Means Standard deviation
Science 60.27 12.62
Maths 58.65 21.84
English 90.10 5.02
Thai 55.62 11.51

Correlational analysis, on the other hand, showed positive correlations for Mathand Thai language,
but negative correlations for Science and English language. Only the correlation between interest and
academic achievement for Thai language was found to be statistically significant, with a moderate strength
(r=0.43-0.41; Table 3).

Table 3 Correlational analysis results

. Pearson’s Significance Spearman’s Significance
Subject N e - . -
coefficient (2-tailed) coefficient (2-tailed)
Science 26 -0.820 0.690 -0.004 0.984
Maths 26 0.189 0.356 0.098 0.635
English 25 -0.235 0.259 -0.267 0.197
Thai 26 0.428* 0.029 0.406* 0.039

*Correlation is significant at the 0.05 level (2-tailed)

6.2 Gender differences in subject-matter interests and academic achievement

The study showed no significant differences between genders for both interest and score (Research
question 4.2). Descriptive statistics (means) showed higher levels of interest for girls than for boys, except
for Math with the same level. Similarly, girls systematically scored better than boys in all four subjects.
However, the gender analysis showed that none of the differences in interest levels and scores between boys
and girls in the four subjects of the study were statistically significant (Significance p > 0.05), with the only
exception of interest in Thai language, where the differences between boys and girls were found to be
statistically significant (Significance p < 0.05; Table 4).

Table 4: Gender analysis tests for Interest

Subject t- test Significance Welch t-test Mann-Whitney test
(2-tailed) Significance Asymptotic Sign. (2-tailed)

Science 0.204 0.191 0.153

Math 1.000 1.000 0.832

English 0.124 0.098 0.132

Thai 0.025 0.026 0.041

7. Discussion

7.1 Correlation between interest and academic achievement

Descriptive statistics (means) showed no obvious relationships between interest and score. The levels
of interest were very close (3.3 - 3.7; Table 1), and so were the scores (60 — 56), except for English (90) (Table
2). Correlational analysis showed contrasting results, with negative correlations for Science and English
language, and positive correlations for Math and Thai language, the latter being statistically significant (Table
3). This is in contrast with the findings of most of the literature (Harackiewicz and Hulleman, 2010; Hidi,
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1990), which suggest that higher levels of interest in a subject lead to higher scores in that same subject. These
contrasting results could be explained by the young age of the students and the poorly developed interest levels
in school subjects at that age. At the same time, research has provided a quite large number of varied factors
that could determine the motivation of a student to strive to do well in a subject, and therefore achieve good
scores. Some of them are: the classroom environment, the role of the teacher, the role of the parents and their
socioeconomics, the type of school, the cultural background, to name just a few.

Interest — score scatter plots show that Science and English language have students with low levels
of interest and quite high scores, but also students with high levels of interest and low scores. This could
indicate that low levels of interest do not necessarily lead to low scores, and conversely high levels of
interests do not necessarily lead to high scores.

7.2 Correlation between gender and interest

The descriptive statistics have shown quite marked differences in interest levels between boys and
girls; the girls having higher interest levels in all subjects with the exception ofMaths having the same level.
However, correlational analysis showed that the differences in interest levels between boys and girls were
statistically significant only for Thai language (Table 4).

This is in contrast with the findings of most research (Desy et al., 2011; Frenzel et al., 2010; Miller et
al., 2006; Sjoberg, 2000; Jones et al, 2000, Catsambis, 1995; Kotte, 1992), which found boys to have higher
interest in Maths and Science than girls. It must be said however, that the very large majority of the research
has been carried out in Western developed countries . More recent research in developing countries have
shown quite opposite results, with girls having same or higher interests in science subjects (Baram-Tsabari and
Kaadni, 2009; Sjoberg, 2000). This could be explained by cultural differences between developed and
developing countries, as it is evident with the typical stereotype of the male “crazy scientist”, so common in
western cultures with long scientific traditions, and less common in developing countries with more recent
scientific traditions.

The young age of the students could explain the less developed and “genderized” interests. Also the
pre-puberty age of the students, may explain that girls don’t feel yet the peer pressure of their girl classmates
to accommodate to more suitable feminine “roles”, as suggested in previous research (Kessel, 2005; Jones et
al., 2000). It must be noted, that some research in the United Kingdom has shown that the gender gap in
interest for science subjects had already decreased, as confirmed by the growing number of female students
enrolling in science faculties of British universities (Osborne et al., 2003).

7.3 Correlation between gender and score

Descriptive statistics have shown little differences in the scores between boys and girls, except for
Thai language. It can be noted, that girls scored better than boys in all four subjects. Inferential statistics
(gender analysis) showed that none of the differences in scores between boys and girls were statistically
significant.

This again is in contrast with the findings of most research (e.g. Sjoberg, 2000), which assume
boys to have higher scores in Maths and Science than girls. Again, the young and pre-puberty age of the
students could explain that they don’t have developed yet any strong dislike for any particular subject.

8. Implications

The study showed students with low interest levels in a subject obtaining very high scores in that
subject, as well as students with very high interest levels obtaining low scores in that very same subject. It is
generally believed, based on research carried out mostly in Western countries, that high interest levels in a
subject will automatically lead to high academic achievement in that subject. However, this study shows that
this assumption doesn’t always hold for the four core subjects of the study. For the Grade 7 students of this
study, interest doesn’t correlate directly with academic achievement.

It would appear that high achievers, irrespectively of their subject-matter interest levels, will
achieve. Research has provided a quite large number of factors that can influence academic achievement.
Some of them are: the classroom environment, the role of the teacher, the role of the parents and their
socioeconomics, the type of school, the cultural background, to name just a few. This study may confirm the
importance of factors such as motivational factors and home environment on academic achievement.
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The study found negative correlations between interest and academic achievement for English
language and Science. These results may prompt schools and educators to rethink the influence of subject-
matter interest on academic achievement, especially in the case of young learners where the interest for
school subjects may still not be well defined, and may be susceptible of changing in the future. These
observations should also be considered by the schools when counseling parents on students’ future studies
or careers.

The study may also somehow confirm the findings of some research that suggested that school
interventions had very little effect on academic achievement altogether (e.g. Goulart and Bedi, 2011). Yet,
some research has suggested the importance of interest on various aspects of the learning activity. Thus, it
still remains important for teachers to help low achievers to increase their interest in each of their subjects,
as it may increase their motivational levels and self-confidence, and improve learning habits, among other
factors. However, interest alone may still not be a guarantee of academic achievement, and conversely the
apparent absence of interest may not necessarily imply academic failure.

9. Limitations

This study involved a small sample size (26 students), and was carried out in a demonstration
bilingual school in a suburban wealthy neighborhood, and therefore its findings can’t be considered
representative of the Grade 7 student population of Thailand.

The interest survey used only 5 items and some components of interest, and therefore it doesn’t
account for other important components of interest. Also, the correlational and gender analysis used only 2
variables at the time (interest-achievement and gender-interest/achievement), and thus don’t account for the
possible contributions of other variables in those relationships.

10. Conclusions

This study intended to determine if there was a correlation between subject-matter interest and
academic achievement in four core subjects, and if there were any gender differences in these relationships.
The research gave contrasting results.

Correlations between interest and academic achievement were found for Math and Thai language,
the latter being statistically significant. Students with high interest levels in Math and Thai language had
high achievement scores in those subjects. However, in the case of Science and English language, some
students with high interest levels in those subjects had low achievement scores, and some students with low
interest levels had high achievement scores. This is in contrast with the findings of most research, which
suggest that higher levels of interest in a subject lead to higher scores in that same subject.

This study suggests that interest may not be the most reliable predictor of academic success for all
subjects, and that the influence of interest on academic achievement should be considered on a more specific
subject and age level. Some factors that may account for these findings are the young age of the students and
the consequent poorly developed school subject interests, the personality and gender of the teacher, or the
expectations of the family.

Gender analysis gave poor results. For score, none of the differences between boys and girls were
found to be statistically significant, and for interest, only the difference in interest in Thai language was
found to be statistically significant. In terms of interest levels and scores, girls showed higher values than
boys in all subjects. This is in contrast with most research from Western countries, which suggest boys to
have higher interest and scores in Science and Maths than girls, but is similar to results from some research
from developing countries. The study also showed that gender differences in interest in Science and Maths
are not significant at Grade 7 level. This confirms the findings of some research suggesting that gender gap
in those subjects’ starts developing later at middle — high school levels.

It is recommended that further research to be done to see if these present findings would hold for
Grade 7 students from different schools in different areas and / or socio-economic settings in Thailand, and
for senior secondary students.
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