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Abstract- We tried to find out whether mother’s learning involvement, young children’s self-directed learning ability and 
self-regulation explain their math ability. The data were collected from 204 preschoolers, their mothers and 17 teachers in 
South Korea. According to the results, mothers with higher learning goal orientation tend to provide their children with more 
information about their studies, and show more respect and love. And the math ability of children with such mothers was 
superior to the opponent group. On the other hand, mothers of higher performance goal orientation tend to have higher 
academic performance pressure on their children. Second, children's math ability correlated with mothers' learning goal 
orientation, academic achievement pressure, respect and love, children’s self-monitoring, and all sub–factors of their self-
directed learning ability. Third, preschoolers’ math ability was influenced by their creativity which constitutes self-directed 
learning ability, respect and love which constitutes mother's learning involvement, and their self-monitoring which 
constitutes self-regulation. 
 
Index Terms- Math ability, Learning involvement, Self-directed learning ability, Self-regulation, Achievement goal 
orientation 
 
I. INTRODUCTION 
 
The child's math ability is very strong and persistent 
because it explores mathematical relationships in 
everyday life and play and resolves problems activity 
[1]. Math abilities are more powerful than language 
when predicting future learning [2.3]. 
 
Parents in Korea have a strong relationship with their 
children's learning and identify with them. Parents 
want their children to fulfill their parents' goals [4]. 
Low expectations for children are reflected in 
academic performance pressures and high 
interference [5, 6]. The other hand, when parents' 
expectations are high, their children's academic 
achievement is also high [7, 8]. As parents and 
children's characteristics interact, differentiated 
effects appear for each family [9, 10]. 
The higher the expectation of the mother about 
achievement, the higher the learning involvement 
activity [11, 12, 13], positively, it supports the child's 
autonomy, encourages choices and decisions, and 
develops an attitude to plan and execute the learning 
process [14]. Therefore, the educational environment 
of the home and the parents’ interest has a positive 
effect on the development of math ability in 
children’s [15]. 
 
Self-regulation is the ability to sustain challenging 
tasks and to suppress responses to desired rewards 
[16] children with high self-regulation ability 
voluntarily control attention and behavior [3] has a 
positive effect on math ability [17]. And self-directed 
learning ability shows cooperative and initiative 
behavior in play situations[18], predict academic 

achievement with ability to practice various 
experiences [19, 20] .The self - directed learning and 
self - regulation skills of young children are the main 
factors explaining math ability [17, 21]. However, 
most studies have examined children and adolescents 
who are older than school age. There are few studies 
on children’s. The purpose of this study was to 
examine whether there is a difference in mother’s 
learning involvement, young children’s self-directed 
learning ability, self-regulation, and math ability by 
achievement goal orientation of mothers. In addition, 
we tried to find out whether these variables explain 
preschoolers’ math ability. 
 
Research Question 1. Are there differences in 
mother’s learning involvement, children’s math 
ability, self-directed learning ability, and self-
regulation depending on mother's achievement goal 
orientation? 
 
Research questions 2. Is there a correlation between 
mothers' achievement goal orientation and learning 
involvement, children’s self-directed learning, self-
regulation, and math ability? 
 
Research questions 3. Does mothers' achievement 
goal orientation, learning involvement, children’s 
self-directed learning and self-regulation influence 
children's math ability? 
 
II. METHOD 
 
A. Participants 
This study was conducted on 204 dyads of 
preschoolers (102 boys, 102 girls) and their mothers 
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and 17 teachers of 9 kindergartens in Seoul, 
Gyeonggi and Incheon, South Korea. 
 
B. Procedure 
The test was conducted by the children and 
examination was conducted by the mother and the 
teacher. The teachers distributed and collected the 
questionnaires. We provided the consent form as well 
as written instruction detailing the purpose, methods 
and precautions of the survey, and allowed mothers to 
voluntarily decide whether to participate in the study. 
 
C. Measures 
math ability 
Young children's math ability was examined using 
‘the basic learning ability test’ developed by Korea 
Institute for Curriculum and Evaluation [22]. The 
math test consisting of 18 questions about numbers, 
calculations, figures, and measurements was 
conducted in a one-on-one interview with children. 
achievement goal orientation We used the 
achievement goal orientation [23]. It is composed of 
16 items, 2 factors of the mothers were classified into 
‘learning’ or ‘performance’ goal-oriented group 
according to their achievement goal orientation score. 
Mothers reported about their achievement goal 
orientation. 
learning involvement 
Mothers reported about their learning involvement 
[24] to the questionnaire, 33 items, 4 factors of the 
Mothers' learning involvement consisted of sub-
factors such as 'providing advice and information', 
'respect and love', 'academic performance pressure' 
and 'home learning activities'. 
child's self-directed learning ability 
Teachers rated each child's self-directed learning 
ability [25] to the questionnaire, 20 items, 4 factors 
Child’s self-directed learning ability consisted of sub-
factors such as ‘self concept’, ‘autonomy’, 
‘creativity’, ‘problem solving power’. 
self-regulation ability 
Teachers rated each child's self-regulation ability [26] 
to the questionnaire, 26 items, 2 factors. the child’s 
self-regulation consisted of two factors, ‘self-
monitoring’ and ‘self-control’. 
 
D. Data Analysis 
The collected data were analyzed using SPSS 21. We 
performed independent samples t-test, correlation 
analysis, and stepwise regression analysis. 
 
III. RESULTS 
 
1) Differences of mother's' learning involvement, 
children’s math ability, self-directed learning ability, 
and self-regulation by mother's achievement goal 
orientation 
First, it is found that mothers with higher learning 
goal orientation tend to provide their children with 
more information about their studies, and show more 

respect and love. And the mathematical ability of 
children with such mothers was superior to the 
opponent group. On the other hand, mothers of higher 
performance goal orientation tend to have higher 
academic performance pressure on their children than 
those with higher learning goal orientation. 
 

 
Table 1. Difference of mother’s learning involvement , 
children’s math ability by mother’s achievement goal 

orientation 
 
2) The correlations between mothers' achievement 
goal orientation, learning involvement, children’s 
self-directed learning ability, self -regulation, and 
math ability. 
Second, children's mathematical ability correlated 
with mothers' learning goal orientation, academic 
achievement pressure, respect and love, children’s 
self-monitoring, and all sub–factors of their self-
directed learning ability. 
 

 
Table 2. Correlations between mother’s achievement goal 

orientation, self-directed learning ability, self-regulation, math 
ability 

 
3) Effects of maternal achievement goal orientation, 
learning involvement, children’s self-directed 
learning ability, self-regulation on their Math Ability 
Third, preschoolers’ mathematical ability was 
influenced by their creativity which constitutes self-
directed learning ability, respect and love which 
constitutes mother's learning involvement, and their 
self-monitoring which constitutes self- regulation 
ability. 
 

 
Table 3. Effects of maternal achievement goal orientation, 

learning involvement and children’s of self-regulation ability, 
self-directed learning ability sub-factors on Math Ability 
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IV. DISCUSSION 
 
The results of this study can be summarized as 
follows. 
First, mothers with higher learning goal orientation 
tend to provide their children with more information 
about their studies, and show more respect and love. 
And the math ability of children with such mothers 
was superior to the opponent group. On the other 
hand, mothers of higher performance goal orientation 
tend to have higher academic performance pressure 
on their children. Second, children's math ability 
correlated with mothers' learning goal orientation, 
academic achievement pressure, respect and love, 
children’s self-monitoring, and all sub–factors of 
their self-directed learning ability. Third, 
preschoolers’ math ability was influenced by their 
creativity which constitutes self-directed learning 
ability, respect and love which constitutes mother's 
learning involvement, and their self-monitoring 
which constitutes self-regulation. 
 
In conclusion, kindergartner’s self-directed learning 
ability of creative aspects and self-monitoring skill 
which constitutes self-control contribute to the 
development of mathematical ability. Among the 
factors of mother’s learning involvement, ‘respect 
and love’ is the only factor that contributes to the 
development of mathematics. Based on these results, 
it is necessary to carry out teaching and learning 
activities in a way that stimulates children's creativity 
and self-monitoring. And it is appropriate to 
emphasize the learning process rather than 
emphasizing the final performance to the young 
children. Mothers can be informed that positive 
interactions with a child are more effective in 
instructional guidance than excessive learning 
involvement. 
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