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 Purpose of study: This paper aims at exploring the factors that affect the 

science academic achievement of Indonesia, Singapore, Thailand, and 

Vietnam students by using the PISA 2015 dataset. 

Methodology: This paper uses a data mining method to explore the PISA 

2015 data to answer the research questions and achieve the research aims. 

The targeted students were selected from ASEAN countries, including 

Indonesia, Singapore, Thailand, and Vietnam. The total number of samples 

was 26,703 students and their age ranged from 15.3 to 16.2. 

Main finding: The results of this paper indicate parents‘ educational level 

and students‘ gender create significant differences in students‘ science 

academic achievement in four Southeast Asian countries. 

Novelty/Originality of this study: The paper intends to explore significant 

differences in the students‘ science academic achievement, between parents‘ 

educational level and students‘ gender in four Southeast Asian countries. 
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1. INTRODUCTION 

Opportunity, equity, and equality in education are very important for education policy. So many 

countries are interested in achieving equity and equality through a set of educational policies to improve 

people's knowledge, train human resources, and develop socio-economy. However, the impact of parents‘ 

educational level and students‘ gender constitute the significant differences in students‘ academic 

achievement in Southeast Asian countries [1]. 

Parents‘ educational level plays a higher positive effect on the students. The relevance of parents‘ 

educational level on the students‘ academic achievement is also in line with other literature results [2-9]. 

Jabor et al (2011) argue that parents‘ educational level is considered one of the most stable aspects of 

socioeconomic status because it is typically established at an early age and tends to remain the same over 

time [10]. Kalender and Berberoglu (2009) propose that parents‘ educational level may represent the most 

important variable related to science academic achievement [5]. Caldas and Bankston (1997) also used 

parents‘ educational level and occupational background as a measure of family social status to investigate the 

relationship between social status and science academic achievement [11]. Their results indicated that family 

social status, in particular, does have a significant and substantive independent effect on individual science 

performance. The analysis of Kleinjans (2010) on the effect of parents‘ educational level and income on the 

educational expectations of children at age 19 [6].  

Mohammadpour (2013) used the TIMSS 2007 results to show that the female eighth-grade students 

had significantly better science academic achievement than their male counterparts [12]. Concerning the 
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relationships among the variables affecting science academic achievement, Akpinar et al. (2009) analyzed 

658 students to demonstrate that there were significant differences between female and male students 

regarding ‗‗interest in science,‘‘ akin to students‘ attitudes in this study, with females demonstrating greater 

interest [13]. Besides, Velayutham et al. (2012) used multi-group analysis to examine gender differences and 

revealed that the influence of task value on self-regulation in science academic achievement was only 

statistically significant for boys [14]. Moreover, Hong and Lin (2011) indicated that there was a significantly 

greater percentage of Taiwanese boys with high and medium self-confidence in learning science than girls 

[15]. They also reported that the girls in their study had significantly lower scores than boys.  

The Organization for Economic Co-operation and Development‘s (OECD) PISA also focuses on 

using mathematics. It is designed to assess the readiness of 15-year-olds for life beyond school, focusing on 

the extent to which students can use their knowledge and skills to meet real-life challenges. This reflects a 

change in curricular goals and objectives in many countries, which are increasingly concerned with what 

students can do with what they learn at school [16]. Programme for International Student Assessment (PISA) 

is a 3-year cycle of international assessments organised by the Organisation for Economic Co-operation and 

Development (OECD) since 2000. In each cycle, PISA has assessed three key fields of knowledge and skill, 

namely reading, mathematics, and science literacies [17]. PISA offers insight for education policy and 

practice, which helps to monitor trends in students‘ acquisition of knowledge, and skills across countries, 

economies, and different demographic subgroups within each country. More specifically, PISA provides 

reliable empirical evidence to identify the strengths and weaknesses of the education systems.  PISA 2015 

focused on measuring student science literacy and its data collection covered 72 countries [18].  

The scientific literacy assessment in PISA interests in assessing to what extent students explain 

phenomena scientifically, evaluate, and design scientific surveys, interpret data and evidence scientifically. 

The process of scientific literacy assessment is particularly important in PISA study because the acquisition 

of scientific and technological knowledge in society is an indicator of the ability of individuals to participate 

actively in it, so this kind of knowledge has become a priority for the countries that wish to prepare their 

societies for life, and in improving their standard of living.  

Because the measurement of PISA is quite comprehensive and credible, this paper used this 

database of PISA to select the targeted samples. In addressing the paper gap, the purpose of this paper is to 

analyze parents‘ educational level and students‘ gender influence students‘ science academic achievement in 

four Southeast Asian countries. Three research questions were designed in agreement with the aims of this 

paper.   

1) How is the students‘ science academic achievement in four Southeast Asian countries? 

2) Are there significant differences in the science academic achievement and gender in four 

Southeast Asian countries‘ students? 

3) Are there significant differences in students‘ science academic achievement, between parents‘ 

educational level and students‘ gender in four Southeast Asian countries? 

 

2. RESEARCH METHOD 

This paper uses a data mining method to explore the PISA 2015 data to answer the research 

questions and achieve the research aims. The targeted students were selected from ASEAN countries, 

including Indonesia, Singapore, Thailand, and Vietnam. The total number of samples was 26,703 students 

and their age ranged from 15.3 to 16.2 (see Table 1) 

 

Table 1. Sample sizes of Indonesia, Singapore, Thailand, and Vietnam 

Country 

Gender 
Indonesia Singapore Thailand Vietnam 

Female 3,343 2,973 4,652 3,040 

Male 3,170 3,142 3,597 2,786 

Total 6,513 6,115 8,249 5,826 

 

The selected variables in this paper are country (Indonesia, Singapore, Thailand, and Vietnam), 

parents‘ educational level (seven groups (0), (1), (2), (3), (4), (5), and (6)), students‘ gender (Female and 

Male), and science academic achievement (PViSCIE, i = 1, 2,…, 10). The definitions of the research 

variables are as follows: Country (CNT): is coded 3-character consisting of Indonesia (IDN), Singapore 

(SGF), Thailand (THA), and Vietnam (VNM). 

Parents’ educational level (ISCED): This index is constructed by taking the highest level of father 

and mother and having the following categories: (0) None (not received training), (1) Completed ISCED 

level 1 (primary education), (2) Completed ISCED level 2 (lower secondary education), (3) Completed 
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ISCED levels 3B or 3C (upper secondary education providing direct access to the labor market or to ISCED 

5B programs), (4) Completed ISCED level 3A (upper secondary education providing access to ISCED 5A 

and 5B programs) and/or ISCED level 4 (non-tertiary post-secondary), (5) Completed ISCED level 5B (non-

university tertiary education), (6) Completed ISCED level 5A (university level tertiary education) or ISCED 

level 6 (advanced research programs) (OECD, 1999 & 2016) (see Table 2). 

 

Table 2. Mapping of International Standard Classification of Education (ISCED) to years 

Country ISCED 1 ISCED 2 
ISCED 3B, 

3C 

ISCED 3A/ 

ISCED 4 
ISCED 5B 

ISCED 5A/ 

ISCED 6 

Indonesia 6 9 12 12 14 15 

Singapore 6 8 10 11 13 16 

Thailand 6 9 12 12 14 16 

Vietnam 5 9 12 12 - 17 

(Source: OECD, 2016) 

 

 

Note. The abbreviations given above denote the highest 

educational level of parents: 

 (0) not received training; 

 (1) completed primary education; 

 (2) completed lower secondary education; 

 (3) completed upper secondary education access to non-
university;  

 (4) completed upper secondary education access to 
university; 

 (5) completed non-university tertiary education; 

 (6) completed university level tertiary education or above. 
Figure 2. This index of parents‘ educational level. 

 

Students’ gender (GENDER): Based on students‘ answers to the question on gender (female=1, 

male=0). Science academic achievement (PViSCIE): This used ten multi-dimensional scaling models 

respective ten plausible values from PV1SCIE to PV10SCIE [18]. 

Data analysis was performed with IBM – SPSS 23.0 software. Descriptive analysis was used to 

answer the research question 1: ―How is the students‘ science academic achievement in four Southeast Asian 

countries?‖. Independent-Sample t-Test analysis was used to answer the research question 2: ―Are there 

significant differences in the science academic achievement and gender in four Southeast Asian countries‘ 

students?‖. One-Way ANOVA analysis was used to answer the research question 3: ―Are there significant 

differences in the students‘ science academic achievement, between parents‘ educational level and students‘ 

gender in four Southeast Asian countries?‖. 

 

 
Figure 1. Research framework 

 

 

3. RESULTS AND DISCUSSION 

The paper intends to explore significant differences in the students‘ science academic achievement, 

between parents‘ educational level and students‘ gender in four Southeast Asian countries. 

 

3.1 The students’ science academic achievement in four Southeast Asian countries 
The overall statistics of the students‘ science academic achievement in four Southeast Asian 

countries. It indicates that the students‘ Science Academic Achievement is not high in Indonesia (M = 408 – 

411, Me = 404 – 407, SD = 68 – 70), and in Thailand (M = 433 – 434, Me = 425 – 426, SD = 87 – 89), 

whereas the indicators are very high in Singapore (M = 546 – 547, Me = 553 – 555, SD = 104 – 105), and 

high in Vietnam (M = 525 – 527, Me = 522 – 524, SD = 75 – 76). The students‘ science academic 
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achievement in all four Southeast Asian countries is calculated with M = 473 – 474, Me = 466 – 467, and SD 

= 103. 

 

 
Figure 3. The students‘ science academic achievement in four Southeast Asian countries 

 

As shown in Figure 3, the mean of students‘ science academic achievement in all four Southeast 

Asian countries is 474 points. Specifically, the highest number among the four countries can be found in 

Singapore with 547 points, followed by Vietnam with 526 points, Thailand with 434 points, while Indonesia 

obtained the lowest science academic achievement of 409 points. 

Overall, the coefficient of Skewness in Thailand (0.31 – 0.34) shows the highest level, followed by 

Indonesia (0.20 – 0.27) and Vietnam (0.17 – 0.26), which means the distribution of the students‘ science 

academic achievement skewed to the left. Singapore (-0.25 – -0.19) skewed to the right. The coefficients of 

Kurtosis in Thailand (-0.38 – -0.32) and Singapore (-0.33 – -0.29), have the distribution of the students‘ 

science academic achievement lower than the peakedness. Vietnam and Indonesia were the most stable 

country, less affected by the coefficient of Kurtosis (see Figure 4). 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

 
(g) 

 
(h) 

 
(i) 

 
(j) 

Figure 4. The distribution of the science academic achievement in four Southeast Asian countries‘ students 

 

3.2 The differences of the science academic achievement and gender in four Southeast Asian countries’ 

students 
Regarding the relationship between female and male students on science academic achievement, 

there were significant differences between female and male students on science academic achievement. 

In Indonesia, six science academic achievement values are PV1SCIE, PV2SCIE, PV4SCIE, 

PV6SCIE, PV7SCIE, and PV10SCIE (t from 2.02 to 2.39, p < 0.05) and four science academic achievement 

values are PV3SCIE, PV5SCIE, PV8SCIE, and PV9SCIE (t from 2.71 to 3.08, p < 0.01). The finding of 

post-hoc comparison shows that the science academic achievement of female students (M = 411, SD = 69) 

was better than male students (M = 407, SD = 69).  

In Thailand, all science academic achievement values from PV1SCIE to PV10SCIE have (t from 

3.46 to 4.83, p < 0.001). The finding of post-hoc comparison shows that the science academic achievement of 

female students (M = 438, SD = 86) was also better than male students (M = 429, SD = 90). 

Especially for the case of Singapore and Vietnam (ten science academic achievement values from 

PV1SCIE to PV10SCIE have p > .05), it is impossible to conclude that there were statistically significant 

differences in the students‘ science academic achievement between female and male. So to determine 
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whether there are statistically significant differences in the science academic achievement between female 

and male in these two countries, further analysis will be conducted at the bottom. 

 

3.3 The differences of the students’ science academic achievement, between parents’ educational level 

and students’ gender in four Southeast Asian countries 
Regarding the relationship between female and male students among seven groups of parents‘ 

educational level on the science academic achievement, there were significant differences between female 

and male students among parents‘ educational level groups on the science academic achievement. 

 

 
Figure 5. The differences of gender and parents‘ educational level on the students‘ science academic 

achievement in four Southeast Asian countries. 

 

In Indonesia, all science academic achievement values from PV1SCIE to PV10SCIE have (p < 

0.001). Furthermore, the finding post-hoc comparison shows that the science academic achievement of 

female students in the group (2) or more were better than the group (0) and (1). In contrast, its male students 

in the group (3) or more was better than the group (0), (1), and group (2). 

In Singapore, all science academic achievement values from PV1SCIE to PV10SCIE have (p < 

0.001). Furthermore, the finding post-hoc comparison shows that the science academic achievement of 

female and male students in the group (5) and (6) was better than the remaining groups. Besides, the science 

academic achievement of female students in six groups (0), (1), (2), (4), (5), and (6) was lower than male 

students. 

In Thailand, all science academic achievement values from PV1SCIE to PV10SCIE have (p < 

0.001). Furthermore, the finding post-hoc comparison shows that the science academic achievement of 

female students in the group (4) and (6) was better than the remaining groups. Moreover, its male students in 

a single group (6) was better than the remaining groups. 

In Vietnam, all science academic achievement values from PV1SCIE to PV10SCIE have (p < 

0.001). Furthermore, the finding post-hoc comparison shows that the science academic achievement of 

female students in the group (3) or more was better than the group (0), (1), and group (2). Moreover, its male 

students in a single group (6) was better than the remaining groups. Also, the science academic achievement 

of female students in three groups (3), (4), and (6) was better than male students. 

 

 

4. CONCLUSION 

The important findings of this paper were parents‘ educational level and students‘ gender create 

significant differences in students‘ science academic achievement in four Southeast Asian countries, as 

follows: 

Initially, this study has shown that Singapore (547 points) has the highest academic achievement in 

science and Vietnam (526 points), above the average of Southeast Asian countries in science (474 points), 

followed by Thailand (434 points), and Indonesia (409 points) has the lowest academic achievement in 

science.  

Secondly, the finding of this study indicated that the science academic achievement of female 

students was better than male students in Indonesia, Thailand, and Vietnam, but the science academic 

achievement of female students was lower than male students in Singapore. There are similarities between 

the attitudes expressed by the students' gender in this study and those described by Mohammadpour (2013), 

Akpinar et al. (2009), Velayutham et al. (2012), Hong and Lin (2011),  and Ababneh and Abdel (2018), [12, 

13, 14, 15, 19]. In Indonesia and Thailand, diligence and self-efficacy may contribute significantly towards 

explaining variation in science academic achievement. Therefore, we will give more evidence in the 

subsequent studies.  
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Finally, the finding of independent t-test and one-way ANOVA found that regarding the relationship 

between parents‘ educational level and students‘ gender factors on the students‘ science academic 

achievement in four Southeast Asian countries. The female reaches better academic achievement in science 

when their parents have completed lower secondary education or higher level, similar to the male when their 

parents have completed upper secondary education or higher level in Indonesia. Both female and male, 

whose parents have a non-university level tertiary educations or higher level, are better than other students in 

Singapore. In Thailand and Vietnam: Parents, whose females are good at science than other females, have 

ended upper secondary education or higher level; Also, males, whose parents just have graduated university 

level tertiary education or above, are good at science than other males. The result of this finding has been 

well described in previous studies [12-15, 20-24]. These findings of the current study are consistent with 

those of Trinh and Weng (2017) who found parents‘ educational level and students‘ gender create the 

significant differences of students‘ academic achievement in four Southeast Asian countries. 
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