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ABSTRACT 

In this study, we examined how math self-efficacy and math interest mediated the relationship between parental involvement and 

math achievement using the Programme for International Student Assessment (PISA) 2012. We further investigated whether the 

relationship differed according to the students’ math achievement. Results of the structural equation modeling showed that 

parental involvement predicted math self-efficacy and math interest directly and math achievement indirectly. Parental support 

positively predicted math self-efficacy only among low achievers, while parental participation positively predicted math self-

efficacy only among high achievers. Parental expectation positively predicted math interest in both groups, although the 

relationship was significantly stronger among high achievers. Finally, math interest significantly and negatively predicted 

achievement only among low achievers.  
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Introduction  
 

Students with better academic performance in 
middle and high school are more likely to go on to 

postsecondary education and above. Since 

academic success is also associated with a better 
career path, higher socio-economic status, and 

greater personal well-being, it is crucial for 

educators and professionals to find ways of 

improving student academic achievement. 
Motivation is often assumed to contribute to 

academic achievement as it helps students direct, 

maintain, and persist in their learning. Self-

efficacy is an important motivational indicator in 
learning and academic performance. The higher 

self-efficacy students have, the more likely they 

are to choose more activities, set more challenging 

goals, and put more effort into their activities. 
Besides self-efficacy, interest is another factor of 

positive outcomes in general and particularly in 

mathematics (Singh, Granville, & Dika, 2002). 

Interest helps individuals actively engage in their 
learning process by using their knowledge and 

skills more effectively. When students are 

interested in learning, they devote more attention 

to their tasks and better utilize their resources for 
learning (Hidi & Renninger, 2002). Evidence of 

positive associations has been consistently found 

between interest and academic performance 

(Allen & Robbins, 2010; Singh et al., 2002).  
Students’ academic success can be enhanced by 

significant others such as parents and teachers. 

Parents can promote students’ academic 

achievement by enhancing their motivation 
(Patrick, Ryan, & Kaplan, 2007). Parental 

involvement is known to be positively related to 

academic performance throughout middle and 

high school (Hill et al., 2004). However, some 
researchers (Bronstein, Ginsberg, & Herrera, 

2005) reported no relationship between parental 

involvement and achievement. A possible 

explanation for this discrepancy is that this 
association can be moderated by other 

confounding variables. For example, students with 

higher motivation may recognize the positive role 

of parental involvement in their learning, while 
students with lower motivation may perceive 

parental involvement as pressure and stress, which 
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could have a negative influence on their 
achievement (Kim & Kim, 2013). Silinskas and 

Kikas (2019) found that students with low self-

concept in math tended to perceive increased 

parental control, which in turn led to a lower math 
performance. While most researchers agree that 

parental involvement positively predicts the 

students’ academic achievement, there is little 

research on whether this association differs based 
on their achievement level.  

  

Literature Review 
  

Types of parental involvement  
 

Parental involvement can be defined as “the 

parents’ interactions with schools and with their 
children to promote academic success” (Hill et al., 

2004, p. 1491). School contact and participation in 

school-based activities are considered major 

sources of parental involvement (Fan & Chen, 
2001). Epstein and Sanders (2002) conceptualized 

parental involvement as a school-based 

involvement (e.g. volunteering at school, 

communication with teachers, participation in the 
school government) and a home-based 

involvement (e.g. supporting children’s academic 

activities at home, participating in school-based 

support such as parent training programs and 
school/community organizations). We therefore 

consider parental involvement as a multi-

dimensional concept reflecting parental attitudes 

and activities in the home and school aimed at 
facilitating children’s academic adjustment. 

 

The role of parental involvement 
 
Studies has shown that there are direct and 

indirect relationships between parental 

involvement and student motivation and 

achievement. Regarding the association between 
parental involvement and self-efficacy, Schunk 

and Pajares (2009) indicated that the development 

of self-efficacy is influenced by familial, social, 

and cultural factors. Fan and Williams (2010) 
illustrated the importance of parental involvement 

in terms of school participation (e.g. participating 

in extracurricular activities with their child, 

parent–school communication, school-initiated 

contact with parents), parental aspiration (e.g. 
parental expectations of their children’s highest 

degree in education), and family rules (e.g. family 

rules for doing homework, doing household 

chores, watching TV) and its positive relation 
with student self-efficacy. Specifically, they found 

that parental aspirations for children’s 

postsecondary education and school-initiated 

contact with parents significantly and positively 
predicted children’s self-efficacy. 

Parental involvement is also related to interest. 

Ginsburg and Bronstein (1993) reported that 

parental help with homework and reaction to 
academic grades was one of the sources of 

children’s intrinsic motivation and the parents’ 
delivery of positive and encouraging feedback 

helped improve the children’s preference for 
challenging tasks, curiosity, and interest in 

learning. Ames, de Stefano, Watkins, and Sheldon 

(1995) noticed the importance of providing 

parents with information about classroom learning 
activities in children’s academic interest. They 

found that the students’ interest increased when 

parents had opportunities to communicate with 

teachers and expressed their educational concerns 
to their children.  

Although there is evidence that parental 

involvement has a positive impact (Sénéchal & 

LeFevre, 2002), Fan and Chen (2001) 
demonstrated that various types of parental 

involvement have differential effects on academic 

achievement. Hill and Tyson (2009) conducted a 

meta-analysis on parental involvement and middle 
school students’ academic achievement. While 

they found a positive correlation between general 

parental involvement and achievement, the type of 

parental involvement moderated this correlation. 
For example, helping with their children’s 

homework was negatively associated with 

achievement, whereas other home-based 

involvement subtypes (e.g. academic socialization 
such as providing educationally enriching 

activities at home or making books and other 

materials available) were positively related to 

achievement. 
Considering the familial influence on students’ 
learning and motivation, family norms might play 

a role in facilitating children’s positive cognitive 

and affective development in school. Family 
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norms include family rules, educational 
expectations, and the quality of parent–child 

relationship (Yan & Lin, 2005). It is well known 

that children’s general and specific self-concepts 

of their abilities are influenced by their 
perceptions of socializers’ beliefs, expectations, 

and attitudes (Eccles & Wigfield, 2002). Jodl, 

Michael, Malanchuk, Eccles, and Sameroff (2001) 

found that parental educational expectations could 
change their children’s perceptions of 

competence, self-efficacy beliefs, and academic 

achievement. Similar to Jodl et al., Benner and 

Mistry (2007) found that mothers’ educational 
expectations were positively associated with 

adolescents’ concepts of expectations for their 

abilities, which in turn predicted academic 

achievement (as measured by a standardized 
achievement test and mothers’ ratings of their 

children’s academic performance).  

 

Positive associations among self-efficacy, 
interest, and achievement 

 
Bandura (1997) has conceptualized self-efficacy 

as the individual’s belief in the ability to attain 
their goals successfully. Students with high 

academic self-efficacy are more likely to choose 

more challenging tasks and attempt to master and 

regulate their own learning. Pajares and Miller 
(1995) cautioned that a self-efficacy assessment 

should capture a more specific topic or task in a 

certain domain. Thus, the domain-specific self-

efficacy in mathematics is defined by Hackett and 
Betz (1989) as “a situational or problem-solving 

assessment of an individual’s confidence in her or 

his ability to successfully perform or accomplish a 

particular task or problem” (p. 262). Kung (2009) 
also proposed that math self-efficacy is composed 

of four elements such as insistency, confidence, 

subject-specific self-efficacy and problem-specific 

self-efficacy. Math self-efficacy was positively 
connected to problem-solving math tasks for 

undergraduate students (Parajes & Miller, 1995) 

and mediated parental involvement and math 

score for middle school students. Lee and Stankov 
(2013) also reported that math self-efficacy was 

the strongest predictors among the non-cognitive 

variables relating to math achievement. This was 

true even after controlling for the shared variance 
of other motivational and attitudinal variables.  

Research on expectancy-value theory revealed a 

strong relationship between interest and 

expectations about one’s ability. Wigfield et al. 
(1997) found that self-perceived ability and 

subjective task value (i.e. interest, utility, and 

attainment value) are closely related. Ferla, 

Valcke and Cai (2009) demonstrated that math 
self-efficacy positively predicted math interest. 

Math interest is interest in and enjoyment of 

mathematics (OECD, 2013) and literature 

suggests that it has an effect on engagement in 
math class, time-on-task, performance and career-

choice in math. In a meta-analysis, Schiefele, 

Krapp, and Winteler (1992) found that interest 

influences academic achievement in numerous 
subjects, including math, science, social science, 

foreign languages, and literature. Despite the 

positive correlation between interest and 

achievement (r=.30), some researchers (Lopez, 
Lent, Brown & Gore, 1997) have found that 

achievement level related to self-related beliefs 

(e.g. perceived competence) could moderate the 

relationship between interest and achievement. 
 

Current study 
  

We examined Korean adolescents’ math 
achievement using the Programme for 

International Student Assessment (PISA) 2012, 

testing a structural model of the relationships 

between parental involvement, math self-efficacy, 
math interest, and math achievement. We first 

hypothesized that parental involvement (i.e. 

participation in school, support in schoolwork, 

expectations about their children’s math career) 
would predict math self-efficacy and math 

interest, which in turn would predict math 

achievement. We also hypothesized that the 

various types of parental involvement would 
differently predict math self-efficacy and math 

interest. 

Second, we hypothesized that the structural 

relationship in the research model would 
significantly differ according to a students’ 
achievement level. Therefore, we examined 

whether high- and low-achieving students showed 
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significantly distinct patterns of associations 
among variables of interest.  

 

Method 

Data 
The data of the present study are from the PISA 

2012, which is an internationally standardized 

assessment developed by the OECD (OECD & 

UNESCO-UIS, 2003). The PISA 2012 measured 
the academic achievement of 15-year-olds in 

reading, mathematics, and science, with an 

emphasis on mathematics. The PISA uses a two-

stage stratified sampling design. Thus, a 
representative sample of schools is drawn, from 

which students are randomly selected. In the 

current study, data collected in South Korea were 

analyzed. Parents (mother or father) or others of 
selected students are asked to complete the 

survey. Among 5,018 students, mothers (n=3,669) 

and fathers (n=1,089) and others (n=51) 

responded; the number of students whose mother 
and father responded is 150 and the number of 

students whose mother and others responded is 3. 

The remaining 56 cases were classified as 

missing. 
After excluding cases without responses to any of 

the main variables, the final sample size was 

4,973. The sample comprised of 2,655 boys 

(53.39%) and 2,318 girls (46.61%), with a mean 
age of 15.71 (SD=0.29). Students with math 

scores lower than the mean of the Korean sample 

(M=553.75, SD=96.43) were classified as low 

achievers (n=2,401) and those with scores equal to 
or above the mean were classified as high 

achievers (n=2,572).  

 

Measures 
The predictor variable, parental involvement, was 

assessed in terms of parental participation, 

support, and expectations. Parental participation 

was assessed with six items indicating whether 
parents participated in their child’s school by 

selecting either 1 (yes) or 2 (no). These responses 

were then recoded as 0 (no) and 1 (yes). Parental 

support was measured with four items reflecting 
the parents’ support at home (e.g. help with their 

child’s schoolwork relating to math) assessed on a 

scale from 1 (never or hardly ever) to 5 (every day 

or almost every day). Parental expectations were 

evaluated with two items measuring whether 
parents expect their children to major in math or 

choose a math-related career. Parents responded to 

each item with either 1 (yes) or 2 (no), and these 

responses were recoded as 0 (no) and 1 (yes). The 
Cronbach’s alpha reliability coefficients were .62 

for parental participation, .81 for parental support, 

and .78 for parental expectations.  

The mediating variables used in the present study 
were math self-efficacy and math interest. Math 

self-efficacy is defined here as the degree to 

which students believe in their own ability to 

solve or understand math problems (OECD, 
2013). The math self-efficacy in this study uses 

task-specific questions that assess a student’s 
confidence in performing various math problems. 

Thus, the domain-specificity of this measure 
might allow students to more accurately assess 

their math self-efficacy (Pietsch, Walker, & 

Chapman, 2003). The measure asks students to 

rate the ease with which they believe they could 
solve eight specific math problems, which solve 

from a simple algebraic equation (e.g. 3x + 5 = 

17) to a complex model building question (e.g. 

calculating the petrol consumption rate of a car) 
(OECD, 2005, p. 292). All eight items were 

scored on a four-point Likert scale ranging from 1 

(very confident) to 4 (little confident); scores were 

recoded so that higher scores indicated higher 
self-efficacy. The Cronbach’s alpha was .89.  

The second meditating variable, math interest, 

measured the degree to which students enjoy 

reading about math, look forward to math lessons, 
and are interested in learning math. The four items 

in this scale were rated on a four-point Likert 

scale ranging from 1 (strongly agree) to 4 

(strongly disagree), and then recoded so that 
higher scores indicated greater interest. The 

Cronbach’s alpha was .91. 

Math achievement was set as an outcome variable. 

The scaled achievement scores included five 
plausible values for each student, generated by 

randomly drawing from an estimated ability 

distribution of students with similar item response 

patterns and backgrounds (OECD, 2013) using 
item response theory. These plausible values are 

more appropriate for estimating population 

parameters than fixed values (Wu, 2005) because 

they are randomly drawn from the posterior 
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distribution of a students’ ability (OECD, 2013). 
All five plausible values must be used 

simultaneously to obtain population parameter 

estimates. Accordingly, all analyses involving 

achievement had to be repeated for each of the 
five achievement estimates. As we also had to 

impute missing data five times, we jointly handled 

both issues by fitting all models five times and 
combining the parameter estimates (Rubin, 1987). 

As the math achievement variance was much 

greater than were the variances in the other 

variables in these models, we use the natural log 
of math achievement to stabilize the variance 

(Weisberg, 2005).  

 

Table 1. Descriptive Statistics of Research Variables 

Items Mean SD Min Max 

Parent participation     

1. Activities - Volunteer maintenance 0.18 0.39 0 1 

2. Activities - Volunteer clubs 0.12 0.33 0 1 

3. Activities - Volunteer library 0.05 0.21 0 1 
4. Activities - Assist teacher 0.08 0.27 0 1 

5. Activities - Guest speaker 0.01 0.11 0 1 
6. Activities - School government 0.11 0.31 0 1 

Parent support     

1. With Child - Homework help 1.79 1.12 1 5 

2. With Child - Performance math 2.83 1.19 1 5 

3. With Child - Math materials 1.93 1.12 1 5 
4. With Child - Applying math 2.07 1.13 1 5 

Parental expectations     

1. Math Career - Child expectation 0.45 0.50 0 1 
2. Math Career - Child study expectation 0.41 0.49 0 1 

Math self-efficacy     

1. Math Self-Efficacy - Using a train timetable 2.79 0.83 1 4 
2. Math Self-Efficacy - Calculating TV discount 2.91 0.89 1 4 

3. Math Self-Efficacy - Calculating square metres 

of tiles 

2.70 

 
0.91 

1 4 

4. Math Self-Efficacy - Understanding graphs in 

newspapers 

2.91 

 
0.82 

1 4 

5. Math Self-Efficacy - Solving equation 1 3.24 0.87 1 4 
6. Math Self-Efficacy - Distance to scale 2.39 0.92 1 4 

7. Math Self-Efficacy - Solving equation 2 3.01 0.94 1 4 
8. Math Self-Efficacy - Calculate petrol 

consumption rate 

2.25 

 
0.84 

1 4 

Math interest     

1. Math Interest - Enjoy reading about math 2.07 0.82 1 4 
2. Math Interest – Look forward to lessons 1.95 0.79 1 4 

3. Math Interest – Enjoy math 2.12 0.89 1 4 
4. Math Interest – Interested 2.39 0.91 1 4 

Natural log of math achievement     

1. Plausible value 1 in mathematics 6.30 0.19 4.73 6.79 
2. Plausible value 2 in mathematics 6.30 0.19 5.21 6.81 

3. Plausible value 3 in mathematics 6.30 0.19 5.14 6.77 

4. Plausible value 4 in mathematics 6.30 0.19 5.07 6.79 
5. Plausible value 5 in mathematics 6.30 0.19 5.18 6.79 
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Analysis 
 

The analyses in this study were performed in two 

stages. In the first stage, structural equation 

modeling was used to verify the hypothesized 
model. First, we evaluated the fit of the 

measurement model through a confirmatory factor 

analysis, after which we tested the structural 

model. Parental participation, parental support, 
parental expectation, math interest, and math-self-

efficacy were conceptualized as latent variables, 

and their individual items as observed variables. 

Secondly, we conducted a multiple-group analysis 
to explore the moderating effect of achievement 

level on the relationship of variables. We tested 

whether the same model could be acceptable 

across all groups and then examined if there were 
significant differences in path parameters between 

high- and low-achieving groups (Heck & Thomas, 

2000; Steenkamp & Baumgartner, 1998). 

The model fit was assessed in terms of the chi-
square fitness test, comparative fit index (CFI), 

Tucker-Lewis index (TLI), root mean square error 

of approximation (RMSEA), and standardized 

root mean square residual (SRMR). Values lower 
than .08 for the RMSEA and SRMR and values 

close to .90 for the CFI and TLI indicate 

acceptable model fitness (Bentler, 1990). All 

analyses were conducted using the Mplus program 
(Muthén & Muthén, 2012). 

As with most survey data, the PISA datasets has 

missing values. However, as the PISA provides 

extensive information on students and parents, it 
allows us to control these missing variables and 

assume the data are missing at random (MAR). 

Accordingly, we employed a multiple imputation 

technique using the ice option of the Stata 
program to retain the largest possible sample size. 

Before merging the student and parent data, we 

applied multiple imputations separately, and then 

merged these two imputed datasets. Subsequently, 
we generated five datasets and averaged the 

coefficients and standard errors from the analyses 

across these five datasets using the Mplus function. 

To correct for design effects, we used the final 
student weight variable (W_FSTUWT), following 

the PISA’s recommendation (OECD, 2003). 

Additionally, given the nested nature of the PISA 

data (i.e., students are nested within sampled 

schools), we used both the CLUSTER option and 
the TYPE=COMPLEX option of the Mplus 

program, which employ sandwich estimators to 

calculate standard errors (White, 1982) in order to 

adjust for the inflated standard errors resulting 
from the violation of the independent errors 

assumption. 

 

Results 
Preliminary analysis 
A preliminary analysis was conducted to provide 

descriptive statistics and to examine whether the 

data met the assumptions for structural equation 
modeling. According to the guidelines of severe 

non-normality (i.e., skewness > 3; kurtosis > 10) 

proposed by Curran, West, and Finch (1996), the 

normality assumption of research variables was 
met; that is, the skewness values were less than 3 

and the kurtosis values were less than 10. Table 1 

and Table 2 present the descriptive statistics and 

bivariate correlations of all variables. Table 2 also 
includes mean group differences, displaying that 

the mean scores for all variables of high-achieving 

students are significantly higher than those of low-

achieving ones.   

Measurement model 

The fit indices for the measurement model were 

χ²(242)=5430.825, CFI=.926, TLI=.913, 

RMSEA=.065, and SRMR=.045, indicating 

acceptable fit (except for the chi-square value, 
which is sensitive to sample size). Because the 

Mplus program estimated parameters by 

averaging across the five datasets of plausible 

values of math achievement, the program could 
not provide a 90% confidence interval for the 

RMSEA.  The standardized factor loadings in the 

measurement model were .300 to .594 for parental 

participation, .662 to .798 for parental 
support, .803 for parental expectations, .639 

to .813 for math self-efficacy, and .796 to .908 for 

math interest. After testing the measurement 

model, we analysed the fit of the structural model 
for all groups and the model showed good fit 

indices (χ²[264]=5575.053, CFI =.931, TLI=.919, 

RMSEA=.064, SRMR=.040) 

Multi-group structural equation modeling 

To examine group differences in the model paths, 

we employed a multiple group structural equation 
modeling. First, the measurement model for latent 
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variables must operate equivalently across 
different groups, thereby ensuring that the paths 

are meaningfully comparable across groups (i.e. 

metric invariance). Thus, we constrained the 

loadings in the measurement model to be equal 
across all groups. This model with invariance 

constraints had a good fit to the data (χ²[571] 

=6363.974, CFI =.912, TLI=.908, RMSEA=.064, 

SRMR=.068).  
After assuming the same model is acceptable for 

both groups, we investigated a structural 

relationship among variables of interest where 

Table 3 and 4 present the path coefficients of 
research model. We observed significant group 

differences in the direct effects of two dimensions 

of parental involvement (i.e., participation and 

support) on math self-efficacy. Participation 
significantly predicted math self-efficacy only 

among high achievers (β=.081, p<.05) while 

support only significantly predicted math self-

efficacy among low achievers (β=.080, p<.05). 
The path from parental expectations to math 

interest was significant and positive for both 

groups, although it was still stronger among high 

achievers (β=.086, p<.05 for low achievers, 
β=.212, p<.001 for high achievers); this suggests 

that higher achievement might increase the 

positive effect of parental expectations. Finally, 

math interest negatively and significantly 
predicted math achievement among low achievers 

(β=–.008, p<.05), but not among high achievers 

(β=.002, ns).  

 

Discussions 
This study examined how different types of 

parental involvement (i.e. participation, support, 

and expectation) predicted math achievement, and 
whether the relationship was mediated by math 

self-efficacy and math interest using a nationally 

representative dataset. We found parental 

involvement exerted positive impacts on self-
efficacy and interest. Our study demonstrates that 

parental involvement affected math achievement 

via math self-efficacy and math interest; 

nonetheless the prediction of parental involvement 
was different according to the student 

achievement level.  

 

Table 2. Descriptive Statistics and Bivariate Correlations among Low- and High-Achievers 

 
Participation Support Expectation Efficacy Interest Achievement 

Participation - .23*** .10*** .13*** .10* .08*** 

Support .21*** - .14*** .12*** .13*** .04 

Expectation .04 .15*** - .22*** .33*** .23*** 

Efficacy .04 .14*** .18*** - .46*** .53*** 

Interest .00 .13*** .21*** .52*** - .33*** 

Achievement −.05 .01 .10*** .37*** .19*** - 

M High 0.10a 2.19a 0.52a 3.14a 2.40a 630.99a 

 
Low 0.08 2.11 0.34 2.42 1.86 475.88 

SD High 0.17 0.89 0.45 0.54 0.72 53.19 

 
Low 0.16 0.93 0.43 0.57 0.69 59.66 

Skewness High 2.05 0.78 −0.08 −0.08 0.02 0.74 

 
Low 2.53 0.69 0.66 −0.32 0.48 −1.01 

Kurtosis High 4.60 0.35 −1.76 −0.48 −0.35 0.18 

 
Low 7.16 −0.21 −1.30 0.66 −0.12 0.89 

       Note. * p<.05, *** p<.001 

       Correlations for low-achievers are below the diagonal, correlations for high-achievers are above the diagonal. 
        α Two groups difference is significant at p <.05. 
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Table 3. Standardized and Unstandardized Estimates of the Model across Low- and High- Achievers 

   
Low achievers (n=2,401) High achievers (n=2,572) 

   
B S.E β B S.E β 

Participation → Efficacy .007 .047 .007 .079 .039 .081* 

Support → Efficacy .078 .034 .080* .054 .030 .055 

Expectation → Efficacy .149 .032 .152*** .173 .035 .177*** 

Participation → Interest −.028 .028 −.034 −.038 .031 −.047 

Support → Interest .025 .023 .030 .023 .031 .028 

Expectation → Interest .071 .036 .086* .170 .023 .212*** 

Efficacy → Interest .544 .022 .647*** .540 .026 .656*** 

Efficacy → Achievement .421 .030 .061*** .421 .031 .038*** 

Interest → Achievement −.064 .029 −.008* .033 .033 .002 

     Note. * p<.05, *** p<.001 

Table 4. Direct and Indirect Effects in the Model across Low and High Achievers 

   
Low achievers (n=2,401) High achievers (n=2,572) 

   
Direct Indirect Total Direct Indirect Total 

Participation → Efficacy .007 
 

.007 .081 
 

.081 

Support → Efficacy .080 
 

.080 .055 
 

.055 

Expectation → Efficacy .152 
 

.152 .177 
 

.177 

Participation → Interest −.034 .005 −.029 −.047 .053 .006 

Support → Interest .030 .050 .080 .028 .036 .064 

Expectation → Interest .086 .098 .184 .212 .116 .379 

Participation → Achievement 
 

.000 .000 
 

.003 .003 

Support → Achievement 
 

.005 .005 
 

.002 .002 

Expectation → Achievement 
 

.009 .009 
 

.007 .007 

Efficacy → Interest .647 
 

.647 .656 
 

.656 

Efficacy → Achievement .061 −.005 .056 .038 .001 .039 

Interest → Achievement −.008 
 

−.008 .002 
 

.002 

Differential predictability of types of parental 

involvement 
 
Parental involvement is considered a necessary 

condition for students to achieve good educational 

outcomes (Castro et al., 2015). Our research also 
found that parental involvement significantly 

raised math self-efficacy, math interest, and math 

performance. Specifically, parental expectations 

positively predicted students’ math interest 
directly and their math achievement indirectly in 

high and low groups of achievers. However, 

parental participation and support did show 

different patterns according to students’ 

achievement level. Wilder’s (2014) synthesis of 

research on parental involvement and academic 
achievement demonstrated that the association 

between two variables was strongest when 

involvement was defined as parental expectations. 

The findings of the current study may be due to 
the fact that children tend to have similar attitudes 

and beliefs as their parents, and their higher 

expectations about a specific subject (e.g. 

mathematics) might cause them to put more effort 
in that area. 

This result also supports the assumptions of 

interest theories (Krapp, 2002; Ryan & Deci, 

2000), proposing that students who have 
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internalized the values of a particular subject are 
more likely to develop a much deeper level of 

interest in it. This interpretation explains the 

stronger effect of parental expectation on 

children’s math interest in the high-achieving 
student; that is, students whose parents expect 

them to enter a math-related career may obtain a 

higher level of achievement in math. Parents of 

low-achieving students, however, may be less 
likely to expect their children to have a math-

related career. 

 

Achievement level as a significant moderator 
 

We found differences in the pattern of 

associations between high- and low-achieving 

students, clearly showing that achievement level 
moderates the effect of parental support on math 

self-efficacy. In particular, parental support 

significantly and positively predicted math self-

efficacy only among low-achieving students. 
While some studies have reported that parental 

homework assistance negatively predicts 

academic ability (e.g. Driessen, Smit, & Sleegers, 

2005; Schumow & Miller, 2001) and self-
regulation (Bembenutty, 2006), we found that 

parental academic support at home (including 

homework assistance) had a positive impact, 

particularly among low-achieving students. This 
finding shows that the level of assistance might 

differ by children’s academic needs and requests 

to receive assistance from parents (Wilder, 2014).  

The findings in this study also parallel the idea 
that the level of children’s academic performance 

determines the degree to which parents’ help with 

schoolwork (Hoover-Dempsey & Sandlers, 1995; 

Maccoby, 1992). Indeed, Silinskas, Niemi, 
Lerkkanen, and Nurmi (2013) suggest that poor 

academic performance among children can cause 

parents to engage in more frequent homework 

assistance. Similarly, Shumow and Miller (2001) 
postulate that the degree to which children show 

incompetent or problematic behaviours in the 

home might push parents to be more involved in 

their schooling. 
We also found that the effects of parental 

participation in school activities (e.g. 

volunteering, assisting teachers) differed by 

achievement level, with parental participation 

influencing math self-efficacy only among high 
achievers. This result might be explained by 

Gutman and McLoyd’s (2000) where they posited 

that the parents of high achievers not only were 

more involved but had different reasons for their 
school involvement than did the parents of low 

achievers. For example, parents of high achievers 

used more specific strategies to help their children 

with schoolwork and had more informative 
conversations with children when compared to 

parents of low achievers. 

Taking our findings together it is important to 

facilitate self-efficacy through parental 
involvement, using the information on a student’s 
achievement level. On one hand, parental 

academic support had a strong positive effect only 

for low-achieving students. As a result, it can be 
effective for students with some difficulties in 

schoolwork than for students without such 

difficulties. On the other hand, parental 

participation in school activities strongly predicted 
increased self-efficacy in high-achieving students 

only. Thus, parental participation can be of greater 

benefit to students who are doing well in school.      

Finally, the association between interest and 
achievement differed by achievement level. The 

path from math interest to math achievement was 

negative among low achievers and was not 

significant among high achievers with very small 
effects in magnitude. Grigg, Perera, McIveen and 

Svetleff (2018) pointed out the mixed effect of 

interest on achievement. Despite the empirical 

findings on the positive link of the two (Jansen, 
Lüdke, & Schroeders, 2016; Schiefele et al., 

1992), interest and achievement often showed a 

null relation (Marsh, Trautwein, Lüdtke, Köller, & 

Baumert, 2005) or even a negative one (Pinxten, 
Marsh, De Fraine, Van Den Noortgate, & Van 

Damme, 2014). A possible explanation for this 

result is that interest in itself has a shared variation 

with self-efficacy in explaining achievement. It 
has been noted that when controlling for self-

efficacy, the remaining influence of interest only 

represents the expansion of future intention to 

engage in a certain domain. It may be possible 
that this mechanism negatively affects the 

immediate outcome (Grigg et al., 2018). In their 

longitudinal study, Ganley and Lubienski (2016) 

found that math interest did not predict later math 
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score while math self-confidence did predict 
subsequent math interest and math score.  

This finding partially aligns with previous 

evidence showing that a strong positive 

association between interest and self-concept 
(Marsh et al., 2005). Given that self-concept, like 

self-efficacy, is a strong and positive predictor of 

achievement, the association between interest and 

achievement is less salient for low-achieving 
students than for high-achieving ones. However, 

the results of the current study must be evaluated 

in terms of the directionality of the relationship. 

Our findings did not support the position that a 
student’s achievement level can simultaneously 

lead to a parents’ higher or lower involvement. 

Bidirectional effects of variables on math 

achievement should be further examined based on 
the relational dynamics between parents and 

children.   

  

Limitations and Future Studies 
First, although the PISA 2012 enables 

international comparison among parent- and 

student-related variables, our results might not be 

the same across different cultures. Future research 
should conduct cross-cultural studies to test 

whether the relationships found in this study are 

generalizable to other educational contexts. 

Second, although self-efficacy and interest are the 
key to successful academic achievement, we 

omitted other critical factors that could influence 

math performance due to the limited variables in 

the PISA database. Further research should be 
conducted regarding the impact of various teacher 

and classroom characteristics on math 

achievement. Third, the cross-sectional nature of 

the dataset allowed us to conduct only 
correlational analyses. As this study did not 

explore the causal links, longitudinal or 

experimental designs should be employed in 

future research.  
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