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ABSTRACT
Article Info: © [oI9TEEENE This study aimed to investigate the factors affecting students' academic achievement based on
Received: 05 Feb 2019 Thames international test data.
Accepted: 31 Aug 2019 - [VELEEE The method of this study is quantitative comparative. The statistical sample of this study consists
Available Online:01Jan2021 . Of eighth-grade students from 57 countries who participated in the 2015 Thames International Test. The

data set was analyzed using the fuzzy logic approach.

[{EETE The necessary and sufficient individual conditions showed that the conditions of the relationship
between home and school, school social atmosphere, students' attitudes, and educational activities in
the classroom are each a necessary condition, and family background is a sufficient condition for achieve-
ment (academic achievement).

Keywords: [@TEIERT In the causal and combined causes, among the many causal paths, only one causal path based

Academic success, on theoretical and experimental adequacy criteria (coverage and adaptation coefficient) was of theoreti-

Fuzzy logic, TIMSS cal and experimental importance was necessary. In this causal path, family background and the relation-

test, Turning, Con- ¢ ship between home and school in combination provided a sufficient turning point in the occurrence of
junctional causality ¢ the desired result (academic success).

Extended Abstract mine to what extent the teachers’ educational activities

and students’ learning efforts have resulted in desirable

1. Introduction goals. Also, academic achievement is conceptualized

as intelligent progress in classroom education. TIMSS

n any education system, the rate of stu- (trends in international mathematics and science study)

dents’ academic achievement is consid- is an international comparative study measuring the aca-

ered as one of the success indicators of demic achievement of fourth and eighth-grade students in

scientific activities. Academic achieve- the field of mathematics and sciences. These studies aim

ment can be defined as the assessment to identify students’ learning factors that can be imple-

of the learners’ performance and the comparison of the mented through changes in curriculum policies, resource

results with predetermined educational goals to deter- allocation, or educational performances. Studies conduct-

ed through TIMSS 2015 divide factors affecting students’
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academic achievement into three categories of school,
student, and family variables.

2. Materials and Methods

This study adopted the macro-level and comparative
case-oriented approach to analysis. This approach does
not investigate the covariation of the variables or the rela-
tionship between them, rather, it seeks to identify which
combination of the conditions (macro variables) causes
the result in each case (countries). The analytical tech-
nique used was fuzzy logic; a fuzzy set results from map-
ping one set to another.

The study sample included the average scores of the
mathematics and science courses of the eighth-grade stu-
dents from 57 countries who participated in the TIMSS
international test in 2015. Besides, the data collection
technique was the secondary analysis. Using the seventh
course of the TIMSS (2015), we collected data related to
components, such as the relationship between home and
school, family factors, school resources, the number of
students, school social climate, students’ attitudes, and
students’ educational activities. These data were collected
from resources available in various institutions, including
the National Center of TIMSS and PIRLS (progress in in-
ternational reading literacy study) of Iran and the Institute
for Educational Studies.

3. Results

The results showed that among countries, five East
Asian countries (Singapore, South Korea, Chinese Tai-
pei, Hong Kong, and Japan) had the highest, and Central
Asian, Arab, American, and African countries had poor
performances in the international TIMSS test. More-
over, countries with high scores on the TIMSS test had
also higher average scores in family support history and
parent-school relationship, compared with countries that
performed poorly on the test.

According to the results, some conditions must be met in
society for academic success. In this regard, the results of
necessary and sufficient conditions analysis showed that
each of the conditions of the relationship between home
and school, the social atmosphere of the school, students’
attitudes, and educational activities in the classroom is a
necessary condition and family background is a sufficient
condition for the outcome (academic achievement). Be-
sides, among the various causal pathways in hybrid and
conjunctive causations, only one causal pathway was of
theoretical and experimental importance, based on the
criteria of theoretical and empirical adequacy (coverage
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and compatibility coefficients). In this causal pathway,
family background and the relationship between home
and school in combination together provided sufficient
conjunctive causation for the incidence of the desired out-
come. Therefore, to achieve the desired goal, it is neces-
sary to pay attention to the family factor; this factor alone
is a sufficient condition for academic success, as men-
tioned in independent causal conditions.

4. Discussion and Conclusion

Data sets were analyzed using the fuzzy logic approach.
The results showed that among the countries, five East
Asian countries (Singapore, South Korea, Chinese Taipet,
Hong Kong, and Japan) had the highest performance in the
TIMSS. On the other hand, Central Asian, Arab, Ameri-
can, and African countries were among the countries be-
low the central point of the TIMSS scale. The results of
necessary and sufficient conditions analysis showed that
each of the conditions of the relationship between home
and school, the social atmosphere of the school, students’
attitudes, and educational activities in the classroom is
a necessary condition and family background is a suffi-
cient condition for the outcome (academic achievement).
Also, among the various causal pathways in hybrid and
conjunctive causations, only one causal pathway was of
theoretical and experimental importance, based on the
criteria of theoretical and empirical adequacy (coverage
and compatibility coefficients). In this causal pathway, the
combination of family background and the relationship
between home and school provided sufficient conjunctive
causation for the occurrence of the desired result (aca-
demic achievement).
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