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The present study aims to investigate the associations among math self-efficacy, 
parenting style, and math anxiety in primary school children. The sample comprised 
400 participants, aged between 10 and 11 years old, from an elementary school 
in China. Participants completed three self-reported questionnaires on math 
anxiety, parenting styles and math self-efficacy. The results revealed that rejection 
was strongly and positively correlated with math anxiety, while emotional warmth 
was negatively related to math anxiety. Interestingly, math anxiety was found 
to be  related to rejection, with math self-efficacy playing a mediating role in 
this relationship. Conversely, math self-efficacy played a mediating role in the 
relationship between parenting styles and math anxiety, while over protection 
exhibited no significant correlation with math anxiety. The study also showed that 
gender differences existed in the level of math anxiety and math self-efficacy, 
with boys exhibiting lower math anxiety and higher math self-efficacy than girls. 
These results provide important insights into the development and treatment 
of math anxiety in primary school children. Specifically, parents and educators 
should focus on enhancing children’s math self-efficacy beliefs, while adopting 
a parenting style characterized by emotional warmth and low levels of rejection.
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Introduction

Mathematics is important for the development of individuals and countries. Mathematics 
affected individuals’ decision making in daily activities (Ghazal et al., 2014), such as personal 
health (Huizinga et al., 2008), retirement savings (Banks and Oldfield, 2007), career choices 
(Levy et  al., 2021). At the national level, improving science, technology, engineering, and 
mathematics (STEM) education is the key to economic growth and security (Xie et al., 2015; 
Bacovic et  al., 2022). Additionally, the development of STEM fields depend on strong 
mathematical skills (Falloon et al., 2020; Yalçın, 2022). Hence, effectively improving mathematics 
performance had become an important concern for learners, educators and researchers 
(Ramirez et al., 2018).
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Math anxiety

Anxiety is one of most common negative emotions experienced 
by elementary school children (Kaskens et al., 2020; Raccanello et al., 
2022). As an aspect of anxiety, math anxiety is a significant problem 
among primary school children (Dowker et  al., 2016) and has 
attracted researchers’ attention on this topic. Researchers have 
observed that many people are afraid of math (Dreger and Aiken, 
1957). Ashcraft (2002) defined math anxiety as the emotional 
responses of tension, apprehension, and fear that individuals 
experience when engage in math-related tasks, emphasizing the 
unpleasant experience of math anxiety. The prevalence of math 
anxiety is high across countries and age groups, and its consequences 
of math anxiety are far-reaching (Ma, 1999; Lee, 2009; Vukovic et al., 
2013). People who suffer from higher math anxiety tend to avoid 
math, math-related environments and careers, particularly those 
involving science, technology, engineering and math throughout their 
lives (Meece et  al., 1990; Chipman et  al., 1992). Therefore, math 
anxiety can have a significant impact on people’s future career choices 
(Levy et al., 2021).

Math self-efficacy

Improving children’s math self-efficacy and increasing their 
confidence in learning mathematics are critical to their future 
mathematical development (Kaskens et  al., 2020; Casinillo, 2023; 
Kyaruzi, 2023). Mathematical self-efficacy is defined as an individual’s 
belief in their ability to perform mathematical tasks and is considered 
a predictor of math anxiety and performance (Hackett, 1985; Pajares 
and Miller, 1994; Bandura, 2012; Son et al., 2017). Gender differences 
have been found in mathematical self-efficacy (Kyaruzi, 2023), with 
men typically reporting higher levels than women (Hackett and Betz, 
1981; Frenzel et al., 2010). Additionally, culture differences have been 
noted, with students from Asian countries such as Korea and Japan 
exhibiting low math self-efficacy and high levels of math anxiety 
despite high performance in mathematics (Lee, 2009).

Parenting styles

Parents are key socializers and role models for their children, and 
their beliefs and parenting styles can influence their children’s learning 
and achievement in math (Maloney et al., 2015; Chang and Beilock, 
2016). Parental academic stress and support have been found to 
be negatively correlated with students’ math performance (Puklek 
Levpušček and Zupančič, 2009; Chiu, 2017). Moreover, parenting style 
is related to math anxiety. Parenting styles have been classified into 
three categories: authoritative, authoritarian, and permissive 
(Baumrind, 1966, 1971, 1978). Authoritarian parenting styles have 
been found to have a direct negative impact on math anxiety. Children 
with parents who used authoritarian parenting styles obtain lower 
math scores (Feldman and Wentzel, 1990; Chao, 1994; Weiss and 
Schwarz, 1996; Chiu, 2017). On the other hand, authoritative 
parenting styles can have a direct positive effect on math anxiety while 
also having an indirect negative effect through math self-efficacy 
(Macmull and Ashkenazi, 2019). These findings suggest that parenting 
styles may affect children’s math performance and math anxiety. The 

impact of parenting style on math anxiety might be  strongly 
influenced by math self-efficacy.

However, due to cultural differences between Eastern and Western 
cultures, the classification of parenting styles cannot be  directly 
applied to Chinese parenting. Therefore, an appropriate classification 
of parenting styles should be selected to investigate the relationship 
between parenting style, math anxiety, and math self-efficacy in 
China. Given emotions are a crucial factor in math anxiety research 
(Deci et al., 1994) and that the participants in this study are Chinese 
elementary school students, the current study aims to explore the 
relationship between different expressions of emotions in parenting 
and math anxiety. Additionally, Chinese students grow up in an 
environment that places a greater emphasis on family and blood ties. 
Thus, a final classification of parenting styles based on emotions was 
utilized. The impact of Chinese parents’ emotions in parenting on 
students’ anxiety in learning mathematics is one of the main concerns 
of this study. The basic psychological needs of individuals, including 
emotions, are significant research components in the field of math 
anxiety (Parsons et al., 1982; Chiu, 2017). By examining the effects of 
parenting styles and emotions on students’ math anxiety, this study 
can enrich the research field of math anxiety related to the basic 
psychological needs of individuals. Specifically, this study is the first 
to use the emotional dimensions of parenting styles to investigate the 
relationships and effects between parenting styles, math self-efficacy, 
and math anxiety among Chinese elementary school students.

In this study, parenting styles are divided into three emotional 
dimensions: rejection, emotional warmth, and over protection 
(Arrindell et al., 1999; Arrindell and Engebretsen, 2000; Arrindell 
et al., 2005). Rejection can take many different forms, such as verbal 
abuse, punishment, choosing other family members over the child, 
constant criticism and rejection (Arrindell et  al., 1999), which is 
similar to need frustration (Moè et  al., 2020) and authoritarian 
parenting styles (Baumrind, 2012). Emotional warmth, on the other 
hand, includes appropriate care, warmth, affection, inspiration, and 
praise for the child, which are examples of acts that foster a positive 
emotional climate (Arrindell et  al., 1999). This is similar to need 
satisfaction (Moè et al., 2020) and authoritative parenting styles (Yaffe, 
2020). Finally, over protection is characterized by exaggerated concern 
and worry, stress for the child’s safety, intrusive hostility, and excessive 
involvement with the child (Arrindell et al., 1999). The relationships 
between these three dimensions of parenting style and math self-
efficacy and math anxiety were examined separately to better 
understand the affective influence of parenting style on math anxiety 
and math self-efficacy.

The relationship between math 
self-efficacy, parenting style, and math 
anxiety

Parents play a crucial role in the development of their children’s 
math anxiety (Maloney et al., 2015; Chang and Beilock, 2016). Math 
anxiety is influenced by social factors such as parental involvement in 
education and parenting styles. Different parenting styles have varying 
effects on math anxiety, with both direct and indirect correlations. 
Individuals subjected to authoritarian parenting exhibited higher 
levels of math anxiety (Sepehrianazar and Babaee, 2014; Macmull and 
Ashkenazi, 2019). Conversely, the authoritative parenting style has 
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significant direct positive and indirect negative effects on math 
anxiety. Specifically, authoritative parenting has a direct positive effect 
on math anxiety, but it is also positively related to math self-efficacy, 
which reduces math anxiety through the role of math self-efficacy 
(Macmull and Ashkenazi, 2019). Permissive parenting style is 
positively correlated with math anxiety, albeit to a lesser extent 
(Macmull and Ashkenazi, 2019). Based on prior research, hypothesis 
1a posited that math anxiety would be significantly and positively 
associated with rejection and over protection, whereas it would 
be  negatively associated with emotional warmth and math self-
efficacy. Hypothesis 1b posited that emotional warmth would 
be positively related to math self-efficacy, while rejection and over 
protection would be negatively related to math self-efficacy.

Studies had shown that parents influence their children’s math 
self-efficacy when pertains to their abilities and confidence in handling 
math tasks (Armstrong, 1981; Parsons et al., 1982). Moreover, parents’ 
perceptions and expectations of their children’s mathematical success 
also affect their children’s mathematical abilities (Yee and Eccles, 
1988). Students are expected to perform better academically when 
parents encouraged them to develop communication skills and 
independence while providing the necessary demands and boundaries 
for learning, which is a hallmark of authoritative parenting 
(Vansteenkiste et al., 2006). These students not only have higher grade 
point averages but also higher levels of academic confidence (Cetin, 
2015). Clearly, parents, as primary influencers of their children’s 
learning, play a significant role in their math self-efficacy when 
learning mathematics. Examining the effects of parenting styles on 
children’s math self-efficacy would provide further insight into math 
self-efficacy and lay the groundwork for future improvements in 
children’s self-efficacy. Therefore, based on the above studies and 
considering the role of math self-efficacy between parenting style and 
math anxiety as described above, this study used math self-efficacy as 
a mediating variable to examine the relationship between parenting 
style and math anxiety. Together with the above-mentioned 
arguments, hypothesis 1c proposed that there would be a significant 
mediating effect of math self-efficacy between parenting style and 
math anxiety.

Anxiety among students in academic settings can lead to low self-
efficacy (Usher and Pajares, 2008), as students perceive their anxiety 
as evidence of their lack of success (Bandura, 1977, 2012). Anxiety 
about mathematics can manifest as early as mid-primary school (Gierl 
and Bisanz, 1995). Studies with French elementary school students 
have found no link between math anxiety and self-efficacy (Joët et al., 
2011). In contrast, studies of middle and high school students in the 
United States have found that those with greater math anxiety believed 
they were less effective at solving mathematical problems (Lopez and 
Lent, 1992; Lent et al., 1996; Lopez et al., 1997). According to Galla 
and Wood (2012), math self-efficacy played a positive role in reducing 
the negative effects of anxiety.

Aims and hypotheses

In this study we collected data from 454 fifth and sixth-grade 
students to investigate the associations among math self-efficacy, 
parenting style, and math anxiety in primary school children in China. 
Drawing upon the complex relationship between parenting styles, 
math self-efficacy, and math anxiety described above, this study 

develops the following hypotheses based on prior research: (H1a) 
Emotional warmth and math self-efficacy are significantly negatively 
associated with math anxiety, whereas rejection and over protection 
were significantly positively associated with math anxiety; (H1b) 
Emotional warmth is significantly positively related to math self-
efficacy, while rejection and over protection were significantly 
negatively related to math self-efficacy; (H1c) There would be  a 
significant mediating effect of math self-efficacy between parenting 
style and math anxiety. Meanwhile, since previous research has 
identified gender differences in math self-efficacy (Macmull and 
Ashkenazi, 2019) and math anxiety (Hopko et al., 2003; Beilock et al., 
2010; Bieg et al., 2015; Dowker et al., 2016) in previous studies, and 
this study also aims to further investigate gender differences in these 
constructs by proposing Hypothesis 2 that math self-efficacy and math 
anxiety will significantly differ by gender.

Materials and methods

Participants

A total of 454 fifth- and sixth-grade students from a public 
elementary school in Zhejiang Province, China, were selected to 
participant in this study. Participants with a significant amount of 
missing data were excluded from the analysis. Missing data was 
considered significant when there were unanswered questions in any 
questionnaire that accounted for more than 20% of the total number 
of questions. Furthermore, data points that exceeded 1.98 standard 
deviations from the mean were also excluded from the analysis. 
Ultimately, 400 valid participants’ data were obtained, resulting in 
effective response rate of 88.11%. Of the participants, 197 were boys 
and 203 were girls, with 201 in the fifth grade and 199 in the sixth 
grade. All students participated in this study only after receiving 
informed consent from their legal guardians and providing their own 
oral consent.

Procedure

The research team first submitted the scales used in the study to 
the school director for review. The director evaluated whether the 
meaning of the question items in the scale was acceptable to students 
and whether the wording of the items was positive and avoided any 
adverse psychological effects on the students. After the director 
approved the scales and determined the time for distribution, the 
scales were administered and collected in the classroom. The three 
scales were answered by students. The main test was administered by 
experienced graduate students in psychology and education, and a 
guideline was read out by the main examiner during the test. The 
collected data was analyzed using SPSS 21.0.

Measures

Math anxiety rating scale
The mathematics anxiety scale used in this study was based 

on the Mathematics Anxiety Rating Scale developed by 
Richardson and Suinn (1972). It was developed specifically for 
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the mathematics discipline and elementary school students. The 
scale consisted of 27 self-report items, with items 24, 25, and 26 
items reversed scored. The scale measured four dimensions of 
math anxiety: stress fear, emotional worry, test anxiety, and 
classroom anxiety, using a five-point Richter scale. A score of 1 
represented very non-conforming, 2 represented non-conforming, 
3 represented partially conforming, 4 representing conforming, 
and 5 represented very conforming. A higher rating on the scale 
corresponded to higher math anxiety. The total score for each 
dimension was divided by the total number of items for that 
dimension, and the resulting mean score was the score for that 
dimension. Higher scores indicated greater anxiety for each 
dimension and overall math anxiety. The internal consistency 
reliability Cronbach’s α for the stress fear, emotional worry, test 
anxiety, and classroom anxiety dimensions were 0.85, 0.84, 0.81, 
and 0.78, respectively, while the internal consistency reliability 
Cronbach’s α for the overall scale was 0.93.

The revised short-form parenting style scale
The Revised Short-Form Parenting scale was based on Arrindell’s 

scale (Arrindell et al., 1999, 2005; Arrindell and Engebretsen, 2000), 
with modifications made to localize it to the Chinese context. The 
scale was known as the Short-Enga Minnen Barndoms Uppfostran 
Chinese Version (s-EMBU-C) and was a self-administered 
questionnaire divided into a father’s version and a mother’s version, 
each with 21 items and identical content. The 15th item was reverse 
scored, and the scale measured three dimensions: rejection, emotional 
warmth, and over protection. A four-point Richter scale was used, 
with a score of 1 indicating “never,” 2 indicating “occasionally,” 3 
indicating “often,” and 4 indicating “always.” The total score of each 
dimension was divided by the total number of questions in that 
dimension, and the average score was the final score of that dimension. 
A higher score on each dimension indicated a greater likelihood that 
the student had experienced that specific parenting style, or that the 
child felt the degree of the dimension in their relationship with their 
parents. The internal consistency coefficient of the revised short-form 
parenting style warmth ranged from 0.74 to 0.84, and the retest 
reliability after 10 weeks ranged from 0.70 to 0.81, indicating good 
reliability (Jiang et al., 2010).

Math self-efficacy scale
The math self-efficacy scale used in this study was adapted 

from the relevant dimensions of the Teacher Efficacy Scale, 
originally developed by Gibson and Dembo (1984). The self-
report scale consisted of 12 items, with items 5, 6, and 9 being 
reversed scored. The scale included two dimensions: the first six 
items measured Mathematical Ability Self-Efficacy, while the last 
6 items were Mathematical Behavior Self-Efficacy. Participants 
rated their level of agreement with each item on a five-point 
Richter scale (1 = totally disagree; 3 = generally; 5 = totally agree). 
To calculate scores of each dimension, the total score for each 
dimension was divided by the number of items in that dimension, 
and the resulting average score was taken as the score for that 
dimension. The internal consistency coefficient of the scale was 
0.85 (Chen and Wang, 2018). In this study, the internal consistency 
reliability Cronbach’s α for the Mathematical Ability Self-efficacy 
dimension and the Mathematical Behavior self-efficacy dimension 
were 0.82 and 0.85, respectively.

Statistical analyses

To investigate the relationship between parenting style, math self-
efficacy and math anxiety among fifth and sixth-grade students, 
descriptive statistics and Pearson correlation analysis was performed. 
Furthermore, in order to further examine the mediating role of math 
self-efficacy, this study utilized rejection and emotional warmth as 
predictor variables, with math anxiety as the outcome variable and 
math self-efficacy as the mediating variable. The SPSS PROCESS 
component was employed and Model 4 was selected for the analysis 
of mediating effects, which was a full mediation model. To examine 
the mediating effects, the bias-corrected nonparametric percentile 
Bootstrap method created by Hayes (2013) was utilized. Specifically, 
95% confidence intervals were calculated for each of the 5,000 
replicate samples, and statistical significance was indicated if the 
confidence interval did not contain a value of 0.

Results

Descriptive statistics for each variable

Table  1 showed the descriptive statistics. The results of the 
correlation analysis (Table 1) indicated that emotional warmth and 
math self-efficacy had a significant negative correlation with math 
anxiety, while rejection had a significant positive correlation with 
math anxiety. Emotional warmth also had a significant positive 
correlation with math self-efficacy, while rejection had a significant 
negative correlation with math self-efficacy. In addition, over 
protection had a significant negative correlation with emotional 
warmth, and a significant positive correlation with rejection. Finally, 
there was a significant negative correlation between rejection and 
emotional warmth.

The results suggested that there was a strong association between 
parenting style, math self-efficacy, and math anxiety among fifth and 
sixth-grade students. The findings partly supported Hypothesis 1a, 
which proposed a significant negative relationship between emotional 
warmth, math self-efficacy and math anxiety, as well as a significant 
positive relationship between rejection and math anxiety. However, 
there was no significant correlation between over protection and math 
anxiety. The results also partially support Hypothesis 1b, which 
posited a significant positive correlation between emotional warmth 
and math self-efficacy, a significant negative correlation between 
rejection and math self-efficacy, and no significant correlation between 
over protection and math self-efficacy.

Gender differences were considered in this study, and the 
correlation between parenting style, math anxiety, and math self-
efficacy for male and female students were analyzed separately 
(Table 2). Results showed that there were significant gender differences 
in the correlations between rejection and math self-efficacy, as well as 
between over protection and math anxiety. Specifically, the correlation 
between rejection and math self-efficacy was insignificant for male 
students, whereas it was significant for female students. Similarly, the 
correlation between over protection and math anxiety was 
insignificant for male students, while it was significant for 
female students.

In addition, the results of the independent samples t-test showed 
significant gender differences in emotional warmth [t(399) = 2.52, 
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p < 0.05], over protection [t(399) = 4.20, p < 0.01], math self-efficacy 
[t(399) = 4.48, p < 0.01], and math anxiety [t(399) = −5.08, p < 0.01] 
among fifth and sixth-grade elementary school children. These results 
support Hypothesis 2. Boys showed higher emotional warmth 
compared to girls, while boys were higher in over protection compared 
to girls (Table 2). Moreover, boys reported higher math self-efficacy 
compared to girls, and boys exhibited lower math anxiety than girls 
(Table 2). No significant gender difference was found in rejection 
[t(399) = −0.07, p > 0.05].

An analysis of the mediating role of math 
self-efficacy on the relationship between 
parenting style and math anxiety

The results of this analysis were summarized in Table  3. The 
results showed that the indirect effect of rejection on math anxiety 
through math self-efficacy was significant, as the 95% confidence 
interval did not include zero. Moreover, the mediating effect was 
found to be 44.68% of the total effect. The indirect effect of emotional 
warmth on predicting math anxiety through math self-efficacy was 
significant, as the 95% confidence interval did not include zero, with 
the proportion of the mediating effect to the total effect being 91.55%. 
However, the indirect effect of over protection on predicting math 
anxiety through math self-efficacy was not significant, as the 95% 
confidence interval included zero. Therefore, Hypothesis 1c was partly 
supported. Furthermore, the results of this study indicated that there 
was a significant mediating effect of math self-efficacy between 
rejection and emotional warmth and math anxiety. However, there 
was no significant mediating effect of math self-efficacy on the 
relationship between over protection and math anxiety (Figure 1).

We further analyzed the data separately for male and female 
students to examine the gender differences, and found that there were 
gender differences in the mediating effects. The results for female 
students were consistent with the overall analysis (Table 4), while for 
male students, math self-efficacy only mediated the relationship 
between emotional warmth and math anxiety (Table 5; Figure 2).

Discussion

This study examined the relationship among parenting styles, 
math self-efficacy, and math anxiety in primary school students. The 
study revealed significant relationships between parenting styles, 
math self-efficacy, and math anxiety. Specifically, students who 
experienced more rejection from their parents reported higher level 
of math anxiety. Moreover, emotional warmth in parenting was 
found to be significantly negatively correlated with math anxiety, 
meaning that the higher level of emotional warmth perceived by 
children, the lower level of math anxiety they would perceive. 
Additionally, there was a negative correlation between math self-
efficacy and math anxiety, suggesting that an increase in math self-
efficacy led to a decrease in math anxiety. The study also found 
gender differences in math anxiety and math self-efficacy, with 
females displaying higher levels of math anxiety and lower levels of 
math self-efficacy compared to males.

Finally, the study showed that math self-efficacy had a significant 
mediating effect on the relationship between rejection and math 
anxiety, as well as on the relationship between emotional warmth and 
math anxiety. However, there was no significant mediating effect of 
math self-efficacy on the relationship between over protection and 
math anxiety.

TABLE 1 Means, standard deviations, and correlations between all the variables.

Mean SD Rejection Emotional 
warmth

Over 
protection

Math self-
efficacy

Math 
anxiety

Rejection 1.32 0.36 1

Emotional 

warmth
3.15 0.58 −0.52** 1

Over protection 1.97 0.44 0.41** −0.22** 1

Math self-efficacy 3.72 0.79 −0.12* 0.33** −0.01 1

Math Anxiety 2.17 0.79 0.19** −0.27** 0.07 −0.75** 1

*p < 0.05, **p < 0.01, ***p < 0.001 for bold values.

TABLE 2 Means, SDs, and correlations between all the variables separated by gender.

MG (SDG) MB (SDB) Rejection Emotional 
warmth

Over 
protection

Math self-
efficacy

Math 
anxiety

Rejection 1.33 (0.37) 1.32 (0.35) 1 −0.55** 0.46** −0.15* 0.22**

Emotional 

warmth
3.08 (0.60) 3.22 (0.55) −0.49** 1 −0.28** 0.32** −0.25**

Over protection 1.88 (0.43) 2.06 (0.42) 0.38** −0.24** 1 −0.13 0.18*

Math self-

efficacy
3.55 (0.77) 3.89 (0.78) −0.08 0.32** −0.02 1 −0.75**

Math anxiety 2.36 (0.82) 1.97 (0.70) 0.16* −0.25** 0.07 −0.73** 1

MG refers to the mean value of boys and MB refers to the mean value of girls, while SDG and SDB refer to the standard deviation values of girls and boys, respectively. *p < 0.05, **p < 0.01, 
***p < 0.001 for bold values. The data for female students is above the table’s diagonal line, while the data for male students is below it.
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The relationship between math 
self-efficacy, parenting style, and math 
anxiety

Griggs et al. (2013) suggested parents played a significant role in 
influencing their children’s self-efficacy, as parents were the primary 
individuals with whom children interact. When parents adopted a 
rejecting parenting style, children may struggle to acquire problem-
solving skills, adjust to daily life, evaluate situations, and develop 
appropriate action plans with parental guidance and experience. Over 
time, this may lead to deficiency in problem-solving abilities, which 
could resulted in heightened anxiety and reduced self-efficacy (Rapee, 
1997; Chorpita and Barlow, 1998; Wood et al., 2003).

When children experienced rejection, they may exhibit cautious 
behavior in school and became overly attentive to cues presented in the 
school environment (Sherman et al., 2013). This may be particularly 
pronounced in situations where there were many students, and teachers 
were unable to provide individualized attention, as such behavior may 
be perceived by the child as rejection. Future research could explore the 
potential relationship between parental rejection and students’ 
perceptions of teacher rejection, as well as how both factors may 
influence math anxiety and math self-efficacy among students.

In order to foster the development of children’s self-efficacy, 
emotional warmth from parents is essential (Zimet et  al., 1988). 
Emotional warmth refers to the ability of parents to create a warm and 
supportive environment for their children, in which they can act 
autonomously, make their own choices, and express their own 
perspectives (Turner et al., 2009). When parents adopt this approach, 
it can have a positive impact on children’s self-efficacy, which in turn 
can help them to feel more confident in using their own strategies to 
learn math. This may not always lead to immediate success, but over 
time, it can help to build children’s self-efficacy and reduce their 
anxiety around math. By creating a nurturing environment that fosters 
children’s self-efficacy, parents can help their children to become more 
engaged and effective learners in math.

In prior research, the concept of over protection was similar to 
the authoritarian parenting style, wherein parents exhibit excessive 

interference in their children’s lives as per their preferences 
(Macmull and Ashkenazi, 2019). However, unlike earlier studies, no 
correlation was observed between over protection and math anxiety 
in this study. Earlier studies have shown that an authoritarian 
parenting style leads to an increase in children’s anxiety, and the 
mediation effect of such a parenting style was significant between 
math self-efficacy and math anxiety (Macmull and Ashkenazi, 
2019). The authoritarian parenting style is known to render children 
passive learners with low self-efficacy, consequently hampering 
their academic abilities (Diener and Dweck, 1978; Macmull and 
Ashkenazi, 2019). Nonetheless, the present study conducted in 
China did not observe a significant correlation between over 
protection and math anxiety. The findings could be attributed to the 
influence of the Chinese culture, where children are accustomed to 
excessive help and protection from their parents, and grow up in a 
structured and parent-dominated environment.

Gender differences in math anxiety and 
math self-efficacy

Gender differences in math anxiety and math self-efficacy have been 
widely reported in the literature (Else-Quest et al., 2010; Hill et al., 2016; 
Su et  al., 2021). Prior studies have consistently found that females 
reported higher levels of math anxiety and lower levels of math self-
efficacy compared to males. The current findings are consistent with these 
prior reports. These findings underscore the importance of addressing 
gender differences in math anxiety and self-efficacy, as well as the need to 
support students in managing stress and anxiety in the classroom, 
particularly as they progress through their academic careers.

The gender differences were found not only in the levels of math 
anxiety and math efficacy, but also in the significance of the correlations 
between rejection and self-efficacy and over protection and math 
anxiety. These results suggest that cultural factors may play a role in 
shaping these gender differences. Specifically, in the context of Chinese 
family education and social culture, boys may experience more 
rejection from parents due to the perception that they are more active 

TABLE 3 Analysis of the mediated effects between parenting style and math anxiety (N = 400).

Parenting 
style

Mediating 
variable

Total 
effect 
value

Indirect 
effect value

Boot SE Boot CI 
lower 
limits

Boot CI 
upper 
limits

Intermediation 
effect values (%)

Rejection Math self-efficacy 0.94 0.42 0.19 0.05 0.79 44.68

Emotional warmth Math self-efficacy −0.71 −0.65 0.10 −0.85 −0.46 91.55

Over protection Math self-efficacy 0.22 0.02 0.12 −0.20 0.26 -

FIGURE 1

Analysis of the mediating role of math self-efficacy on the relationship between rejection and math anxiety (left) and the Relationship between 
emotional warmth and math anxiety (Right). *p < 0.05; **p < 0.01.
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and trouble-prone than girls. This may explain why the correlation 
between rejection and math self-efficacy was not significant for boys. 
In contrast, girls may experience less rejection and more praise for 
being well-behaved, which could explain why they may be  more 
affected by rejection behaviors that impact their math self-efficacy. 
Gender stereotypes related to personality and ability are not unique to 
China and have been studied in other cultural contexts (Tomasetto 
et al., 2011; Ceci, 2018; Moè et al., 2021). The relationship between 
rejection and math self-efficacy may not be solely tied to gender, but 
also to the personality traits. Therefore, exploring the connections 
between rejection, gender, and math self-efficacy in various cultural 
contexts could provide additional insights into these relationships.

Over protection was significantly and positively associated with 
girls’ math anxiety, while it was not significantly associated with boys’ 
math anxiety. This may due to the fact that in China, boys tend to 
exhibit contradictory behaviors. On one hand, they may 
be troublemakers and disruptive in the family, while on the other 
hand, they may enjoy having their parents clean up after them. As a 
result, boys may view over protection as normal behavior, and may 
not experience a significant correlation between over protection and 
math anxiety. On the other hand, girls are often encouraged to be well-
behaved, which may lead to them relying more on their own judgment 
and ideas to conduct their lives. Parental over protection may then 
make them feel controlled and dominated, resulting in a significant 
positive correlation with girls’ math anxiety.

The study also found gender differences in the analysis of 
mediating effects. Math self-efficacy was found to be  significantly 
mediated only between emotional warmth and math anxiety in male 
students. The lack of significant mediation between rejection and 
math anxiety can be  attributed to the fact that Chinese boys, as 
discussed earlier, experience more rejection behaviors while growing 
up compared to Chinese girls, which makes them more accustomed 
to rejection and less affected by it in terms of their math self-efficacy.

This study not only found gender differences in the perceptions of 
emotional warmth, over protectiveness, math self-efficacy, and math 
anxiety among boys and girls but also revealed differences in how boys 
and girls perceive the relationships among these variables. Gender 
differences often mask socio-cultural gender stereotypes, such as the 
stereotype that boys are more active and girls are more obedient. Both 

males and females face gender stereotypes and socio-cultural constraints 
that restrict them to conform to narrow socio-cultural biases. In STEM 
education, for instance, research has found that there exists a stereotype 
that females perform poorly compared to males (Moè et  al., 2021). 
Alleviating the anxiety that exists in the area of mathematics learning is 
an important part of STEM education, which can help learners overcome 
gender stereotypes prevalent in STEM learning.

The mediating effect of mathematical 
self-efficacy in the relationship between 
parental rejection and emotional warmth 
and mathematical anxiety

The present study demonstrated a significant mediating effect of 
mathematical self-efficacy in the relationship between parental 
rejection and emotional warmth and mathematical anxiety. Specifically, 
the results suggested that the degree of perceived rejection by the child 
during parent–child interactions was negatively associated with 
mathematical self-efficacy, which in turn was positively associated with 
higher levels of mathematical anxiety. Conversely, higher levels of 
perceived emotional warmth were positively associated with 
mathematical self-efficacy, which in turn was negatively associated with 
higher levels of mathematical anxiety. These findings may be explained 
by the fact that children who perceive higher levels of rejection during 
parent–child interactions may develop lower levels of mathematical 
self-efficacy, which may lead to increased levels of mathematical 
anxiety. On the other hand, children who perceive higher levels of 
emotional warmth may develop higher levels of mathematical self-
efficacy, which may lead to decreased levels of mathematical anxiety. 
Previous research has also suggested that students who perceive that 
their parents provide them with opportunities to develop their 
communication skills, autonomy, and set clear boundaries tend to 
perform better academically and exhibit higher levels of self-efficacy 
(Turner et al., 2009). These findings underscore the importance of 
promoting positive parent–child interactions, particularly with regard 
to fostering emotional warmth and reducing perceptions of rejection, 
as a means of enhancing mathematical self-efficacy and reducing 
mathematical anxiety in children. Such efforts may be particularly 

TABLE 4 Analysis of the mediated effects between parenting style and math anxiety for girls (N = 203).

Parenting 
style

Mediating 
variable

Total 
effect 
value

Indirect 
effect value

Boot SE Boot CI 
lower 
limits

Boot CI 
upper 
limits

Intermediation 
effect values (%)

Rejection Math self-efficacy 1.09 0.54 0.26 0.01 1.05 49.54

Emotional warmth Math self-efficacy −0.65 −0.62 0.14 −0.90 −0.35 95.38

Over protection Math self-efficacy 0.57 0.30 0.18 −0.02 0.66 -

TABLE 5 Analysis of the mediated effects between parenting style and math anxiety for boys (N = 197).

Parenting 
style

Mediating 
variable

Total 
effect 
value

Indirect 
effect value

Boot SE Boot CI 
lower 
limits

Boot CI 
upper 
limits

Intermediation 
effect values (%)

Rejection Math self-efficacy 0.74 0.27 0.24 −0.19 0.78 -

Emotional warmth Math self-efficacy −0.62 −0.56 0.13 −0.84 −0.32 90.32

Over protection Math self-efficacy 0.21 −0.05 0.14 −0.32 0.25 -
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important for children who are at risk of developing low levels of 
mathematical self-efficacy and high levels of mathematical anxiety.

Conclusion and practical implications

The results of this study indicate that emotional warmth is positively 
associated with children’s math self-efficacy, highlighting the importance 
of creating a warm and supportive family environment to reduce 
children’s math anxiety. Parents should provide their children with 
encouragement, support, and assistance to help them develop their math 
self-efficacy and minimize rejection, which can damage their sense of 
self-efficacy. Teachers can also play a crucial role in creating a warm and 
supportive learning environment that fosters students’ self-efficacy and 
reduces math anxiety. To alleviate math anxiety in children, it is essential 
to create an environment that promotes their sense of self-efficacy. Parents 
and teachers can create this environment by offering praise and 
encouragement, providing opportunities for success, and reinforcing their 
children’s self-beliefs. Moreover, parents can help their children develop 
communication skills and autonomy, while setting appropriate boundaries 
to work within. Teachers can use instructional strategies that build 
students’ self-efficacy, such as scaffolding, modeling, and providing 
opportunities for practice and feedback. Overall, the findings of this study 
suggest that creating a warm and supportive environment at home and 
school can help to alleviate math anxiety in children. By promoting 
children’s math self-efficacy, parents and teachers can help students feel 
more confident and competent in math-related subjects, which may 
ultimately lead to improved academic performance and a greater 
enjoyment of mathematics.

Given the gender differences between boys and girls, it is crucial 
to adopt a more open and inclusive mindset that respects these 
differences in education and upbringing. Boys and girls should not 
be limited to societal and cultural constructs, but allowed to express 
their authentic selves. For instance, girls can be lively and boys can 
be well-behaved, which can help them reach their full potential.

Limitations

The study population comprised Chinese fifth and sixth graders, and 
future research should aim to expand upon the investigation of the 
mediating relationship between parenting style, math self-efficacy, and 
math anxiety. Additionally, as the sample size grows larger, it would 
be worthwhile to examine whether there are any grade-based differences 
in the mediating relationship as identified in the present study. This study 
utilized student self-reports as the sole data collection method. Future 

research should consider utilizing multiple data sources, such as parental 
reports on parenting styles. When assessing students’ math self-efficacy 
or anxiety, feedback evaluations from peers and math teachers should also 
be  considered. Additionally, to gain a better understanding of the 
relationship between parenting styles, math self-efficacy, and math 
anxiety, future research could employ a longitudinal design to examine 
how each variable changes and interacts over time.
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FIGURE 2

Mediating role of math self-Efficacy on relationship between rejection and math anxiety for girls only (left), and emotional warmth and math anxiety for 
boys and girls (right). aG, bG, and c’G represent the coefficients for girls. aB, bB, and c’B represent the coefficients for boys.*p < 0.05; **p < 0.01. In the above 
figure, coefficients a and b were significant while c’ was not, indicating that math self-efficacy had a fully mediating role in emotional warmth and math 
anxiety.

https://doi.org/10.3389/fpsyg.2023.1197170
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Wang et al. 10.3389/fpsyg.2023.1197170

Frontiers in Psychology 09 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Armstrong, J. M. (1981). Achievement and participation of women in mathematics: 

results of two National Surveys. J. Res. Math. Educ. 12:356. doi: 10.2307/748836

Arrindell, W. A., Akkerman, A., Bagés, N., Feldman, L., Caballo, V. E., Oei, T. P., et al. 
(2005). The short-EMBU in Australia, Spain, and Venezuela. Eur. J. Psychol. Assess. 21, 
56–66. doi: 10.1027/1015-5759.21.1.56

Arrindell, W. A., and Engebretsen, A. A. (2000). Convergent validity of the short-
EMBU1 and the parental bonding instrument (PBI): Dutch findings. Clin. Psychol. 
Psychother. 7, 262–266. doi: 10.1002/1099-0879(200010)7:4<262::AID-
CPP257>3.0.CO;2-9

Arrindell, W. A., Sanavio, E., Aguilar, G., Sica, C., Hatzichristou, C., Eisemann, M., 
et al. (1999). The development of a short form of the EMBU: its appraisal with students 
in Greece, Guatemala, Hungary and Italy. Personal. Individ. Differ. 27, 613–628. doi: 
10.1016/S0191-8869(98)00192-5

Ashcraft, M. H. (2002). Math anxiety: personal, educational, and cognitive 
consequences. Curr. Dir. Psychol. Sci. 11, 181–185. doi: 10.1111/1467-8721.00196

Bacovic, M., Andrijasevic, Z., and Pejovic, B. (2022). STEM education and growth in 
Europe. J. Knowl. Econ. 13, 2348–2371. doi: 10.1007/s13132-021-00817-7

Bandura, A. (1977). Social Learning Theory. New York: General Learning Press.

Bandura, A. (2012). On the functional properties of perceived self-efficacy revisited. 
J. Manag. 38, 9–44. doi: 10.1177/0149206311410606

Banks, J., and Oldfield, Z. (2007). Understanding pensions: cognitive function, 
numerical ability and retirement saving. Fisc. Stud. 28, 143–170. doi: 
10.1111/j.1475-5890.2007.00052.x

Baumrind, D. (1966). Effects of authoritative parental control on child behavior. Child 
Dev. 37:887. doi: 10.2307/1126611

Baumrind, D. (1971). Current patterns of parental authority. Dev. Psychol. 4, 1–103. 
doi: 10.1037/h0030372

Baumrind, D. (1978). Parental disciplinary patterns and social competence in 
children. Youth Soc. 9, 239–267. doi: 10.1177/0044118X7800900302

Baumrind, D. (2012). Differentiating between confrontive and coercive kinds of 
parental power-assertive disciplinary practices. Hum. Dev. 55, 35–51. doi: 
10.1159/000337962

Beilock, S. L., Gunderson, E. A., Ramirez, G., and Levine, S. C. (2010). Female 
teachers’ math anxiety affects girls’ math achievement. Proc. Natl. Acad. Sci. 107, 
1860–1863. doi: 10.1073/pnas.0910967107

Bieg, M., Goetz, T., Wolter, I., and Hall, N. C. (2015). Gender stereotype endorsement 
differentially predicts girls’ and boys’ trait-state discrepancy in math anxiety. Front. 
Psychol. 6:1404. doi: 10.3389/fpsyg.2015.01404

Casinillo, L. F. (2023). Modeling students’ self-efficacy in mathematics during the 
Covid-19 pandemic. Can J Fam Youth/Le Journal Canadien de Famille et de La Jeunesse 
15, 77–89. doi: 10.29173/cjfy29902

Ceci, S. J. (2018). Women in academic science: experimental findings from hiring 
studies. Educ. Psychol. 53, 22–41. doi: 10.1080/00461520.2017.1396462

Cetin, B. (2015). Academic motivation and self-regulated learning in predicting 
academic achievement in college. J. Int. Educ. Res. 11, 95–106. doi: 10.19030/jier.
v11i2.9190

Chang, H., and Beilock, S. L. (2016). The math anxiety-math performance link and its 
relation to individual and environmental factors: a review of current behavioral and 
psychophysiological research. Curr. Opin. Behav. Sci. 10, 33–38. doi: 10.1016/j.
cobeha.2016.04.011

Chao, R. K. (1994). Beyond parental control and authoritarian parenting style: 
understanding Chinese parenting through the cultural notion of training. Child Dev. 
65:1111. doi: 10.2307/1131308

Chen, L., and Wang, Y. (2018). The effect of mathematics anxiety on mathematics 
achievement of students with hearing impairment: the mediating role of mathematics 
self-efficacy. J School Stud 15, 98–105. doi: 10.3969/j.issn.1005-2232.2018.05.012

Chipman, S. F., Krantz, D. H., and Silver, R. (1992). Mathematics anxiety and science 
careers among able college women. Psychol. Sci. 3, 292–296. doi: 
10.1111/j.1467-9280.1992.tb00675.x

Chiu, M. M. (2017). “Self-concept, self-efficacy, and mathematics achievement: 
students in 65 regions including the US and Asia,” in What matters? Research Trends in 
International Comparative Studies in Mathematics Education. Cham: Springer, 267–288.

Chorpita, B. F., and Barlow, D. H. (1998). The development of anxiety: the role of 
control in the early environment. Psychol. Bull. 124:3.

Deci, E. L., Eghrari, H., Patrick, B. C., and Leone, D. R. (1994). Facilitating 
internalization: the self-determination theory perspective. J. Pers. 62, 119–142. doi: 
10.1111/j.1467-6494.1994.tb00797.x

Diener, C. I., and Dweck, C. S. (1978). An analysis of learned helplessness: Continuous 
changes in performance, strategy, and achievement cognitions following failure. J. Pers. 
Soc. Psychol. 36:451.

Dowker, A., Sarkar, A., and Looi, C. Y. (2016). Mathematics anxiety: what have 
we learned in 60 years? Front. Psychol. 7:508. doi: 10.3389/fpsyg.2016.00508

Dreger, R. M., and Aiken, L. R. (1957). The identification of number anxiety in a 
college population. J. Educ. Psychol. 48, 344–351. doi: 10.1037/h0045894

Else-Quest, N. M., Hyde, J. S., and Linn, M. C. (2010). Cross-national patterns of 
gender differences in mathematics: a meta-analysis. Psychol. Bull. 136, 103–127. doi: 
10.1037/a0018053

Falloon, G., Hatzigianni, M., Bower, M., Forbes, A., and Stevenson, M. (2020). 
Understanding K-12 STEM education: a framework for developing STEM literacy. J. Sci. 
Educ. Technol. 29, 369–385. doi: 10.1007/s10956-020-09823-x

Feldman, S. S., and Wentzel, K. R. (1990). Relations among family interaction patterns, 
classroom self-restraint, and academic achievement in preadolescent boys. J. Educ. 
Psychol. 82:813.

Frenzel, A. C., Goetz, T., Pekrun, R., and Watt, H. M. (2010). Development of 
mathematics interest in adolescence: influences of gender, family, and school context. J. 
Res. Adolesc. 20, 507–537. doi: 10.1111/j.1532-7795.2010.00645.x

Galla, B. M., and Wood, J. J. (2012). Emotional self-efficacy moderates anxiety-related 
impairments in math performance in elementary school-age youth. Personal. Individ. 
Differ. 52, 118–122. doi: 10.1016/j.paid.2011.09.012

Ghazal, S., Cokely, E. T., and Garcia-Retamero, R. (2014). Predicting biases in very 
highly educated samples: numeracy and metacognition. Judgm. Decis. Mak. 9, 15–34. 
doi: 10.1017/S1930297500004952

Gibson, S., and Dembo, M. H. (1984). Teacher efficacy: a construct validation. J. Educ. 
Psychol. 76, 569–582. doi: 10.1037/0022-0663.76.4.569

Gierl, M. J., and Bisanz, J. (1995). Anxieties and attitudes related to mathematics in 
grades 3 and 6. J. Exp. Educ. 63, 139–158. doi: 10.1080/00220973.1995.9943818

Griggs, M. S., Rimm-Kaufman, S. E., Merritt, E. G., and Patton, C. L. (2013). The 
responsive classroom approach and fifth grade students’ math and science anxiety and 
self-efficacy. Sch. Psychol. Q. 28, 360–373. doi: 10.1037/spq0000026

Hackett, G. (1985). Role of mathematics self-efficacy in the choice of math-related 
majors of college women and men: a path analysis. J. Couns. Psychol. 32:47. doi: 
10.1037/0022-0167.32.1.47

Hackett, G., and Betz, N. E. (1981). A self-efficacy approach to the career development 
of women. J. Vocat. Behav. 18, 326–339. doi: 10.1016/0001-8791(81)90019-1

Hayes, A. F. (2013). Mediation, moderation, and conditional process analysis. 
Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach, 1, 20.

Hill, F., Mammarella, I. C., Devine, A., Caviola, S., Passolunghi, M. C., and Szűcs, D. 
(2016). Maths anxiety in primary and secondary school students: gender differences, 
developmental changes and anxiety specificity. Learn. Individ. Differ. 48, 45–53. doi: 
10.1016/j.lindif.2016.02.006

Hopko, D. R., Mahadevan, R., Bare, R. L., and Hunt, M. K. (2003). The abbreviated 
math anxiety scale (AMAS) construction, validity, and reliability. Assessment 10, 
178–182. doi: 10.1177/1073191103010002008

Huizinga, M. M., Beech, B. M., Cavanaugh, K. L., Elasy, T. A., and Rothman, R. L. 
(2008). Low numeracy skills are associated with higher BMI. Obesity 16, 1966–1968. doi: 
10.1038/oby.2008.294

Jiang, J., Lu, Z., Jiang, B., and Xu, Y. (2010). Revision of the short-form Egna Minnen 
av Barndoms Uppfostran for Chinese. Psychol. Dev. Educ. 26, 94–99. doi: 10.16187/j.
cnki.issn1001-4918.2010.01.017

Joët, G., Usher, E. L., and Bressoux, P. (2011). Sources of self-efficacy: an investigation 
of elementary school students in France. J. Educ. Psychol. 103, 649–663. doi: 10.1037/
a0024048

Kaskens, J., Segers, E., Goei, S. L., van Luit, J. E., and Verhoeven, L. (2020). Impact of 
Children’s math self-concept, math self-efficacy, math anxiety, and teacher competencies 
on math development. Teach. Teach. Educ. 94:103096. doi: 10.1016/j.tate.2020.103096

Kyaruzi, F. (2023). Impact of gender on sources of students’ self-efficacy in 
mathematics in Tanzanian secondary schools. Int. J. Sch. Educ. Psychol. 11, 72–85. doi: 
10.1080/21683603.2021.1945512

https://doi.org/10.3389/fpsyg.2023.1197170
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.2307/748836
https://doi.org/10.1027/1015-5759.21.1.56
https://doi.org/10.1002/1099-0879(200010)7:4<262::AID-CPP257>3.0.CO;2-9
https://doi.org/10.1002/1099-0879(200010)7:4<262::AID-CPP257>3.0.CO;2-9
https://doi.org/10.1016/S0191-8869(98)00192-5
https://doi.org/10.1111/1467-8721.00196
https://doi.org/10.1007/s13132-021-00817-7
https://doi.org/10.1177/0149206311410606
https://doi.org/10.1111/j.1475-5890.2007.00052.x
https://doi.org/10.2307/1126611
https://doi.org/10.1037/h0030372
https://doi.org/10.1177/0044118X7800900302
https://doi.org/10.1159/000337962
https://doi.org/10.1073/pnas.0910967107
https://doi.org/10.3389/fpsyg.2015.01404
https://doi.org/10.29173/cjfy29902
https://doi.org/10.1080/00461520.2017.1396462
https://doi.org/10.19030/jier.v11i2.9190
https://doi.org/10.19030/jier.v11i2.9190
https://doi.org/10.1016/j.cobeha.2016.04.011
https://doi.org/10.1016/j.cobeha.2016.04.011
https://doi.org/10.2307/1131308
https://doi.org/10.3969/j.issn.1005-2232.2018.05.012
https://doi.org/10.1111/j.1467-9280.1992.tb00675.x
https://doi.org/10.1111/j.1467-6494.1994.tb00797.x
https://doi.org/10.3389/fpsyg.2016.00508
https://doi.org/10.1037/h0045894
https://doi.org/10.1037/a0018053
https://doi.org/10.1007/s10956-020-09823-x
https://doi.org/10.1111/j.1532-7795.2010.00645.x
https://doi.org/10.1016/j.paid.2011.09.012
https://doi.org/10.1017/S1930297500004952
https://doi.org/10.1037/0022-0663.76.4.569
https://doi.org/10.1080/00220973.1995.9943818
https://doi.org/10.1037/spq0000026
https://doi.org/10.1037/0022-0167.32.1.47
https://doi.org/10.1016/0001-8791(81)90019-1
https://doi.org/10.1016/j.lindif.2016.02.006
https://doi.org/10.1177/1073191103010002008
https://doi.org/10.1038/oby.2008.294
https://doi.org/10.16187/j.cnki.issn1001-4918.2010.01.017
https://doi.org/10.16187/j.cnki.issn1001-4918.2010.01.017
https://doi.org/10.1037/a0024048
https://doi.org/10.1037/a0024048
https://doi.org/10.1016/j.tate.2020.103096
https://doi.org/10.1080/21683603.2021.1945512


Wang et al. 10.3389/fpsyg.2023.1197170

Frontiers in Psychology 10 frontiersin.org

Lee, J. (2009). Universals and specifics of math self-concept, math self-efficacy, and 
math anxiety across 41 PISA 2003 participating countries. Learn. Individ. Differ. 19, 
355–365. doi: 10.1016/j.lindif.2008.10.009

Lent, R. W., Lopez, F. G., Brown, S. D., and Gore, P. A. Jr. (1996). Latent structure of 
the sources of mathematics self-efficacy. J. Vocat. Behav. 49, 292–308. doi: 10.1006/
jvbe.1996.0045

Levy, H. E., Fares, L., and Rubinsten, O. (2021). Math anxiety affects females’ 
vocational interests. J. Exp. Child Psychol. 210:105214. doi: 10.1016/j.jecp.2021.105214

Lopez, F. G., and Lent, R. W. (1992). Sources of mathematics self-efficacy in high 
school students. Career Dev. Q. 41, 3–12. doi: 10.1002/j.2161-0045.1992.tb00350.x

Lopez, F. G., Lent, R. W., Brown, S. D., and Gore, P. A. (1997). Role of social–cognitive 
expectations in high school students’ mathematics-related interest and performance. J. 
Couns. Psychol. 44:44.

Ma, X. (1999). A meta-analysis of the relationship between anxiety toward 
mathematics and achievement in mathematics. J. Res. Math. Educ. 30, 520–540. doi: 
10.2307/749772

Macmull, M. S., and Ashkenazi, S. (2019). Math anxiety: the relationship between parenting 
style and math self-efficacy. Front. Psychol. 10:1721. doi: 10.3389/fpsyg.2019.01721

Maloney, E. A., Ramirez, G., Gunderson, E. A., Levine, S. C., and Beilock, S. L. (2015). 
Intergenerational effects of parents’ math anxiety on children’s math achievement and 
anxiety. Psychol. Sci. 26, 1480–1488. doi: 10.1177/0956797615592630

Meece, J. L., Wigfield, A., and Eccles, J. S. (1990). Predictors of math anxiety and its 
influence on young adolescents’ course enrollment intentions and performance in 
mathematics. J. Educ. Psychol. 82:60. doi: 10.1037/0022-0663.82.1.60

Moè, A., Hausmann, M., and Hirnstein, M. (2021). Gender stereotypes and 
incremental beliefs in STEM and non-STEM students in three countries: relationships 
with performance in cognitive tasks. Psychol. Res. 85, 554–567. doi: 10.1007/
s00426-019-01285-0

Moè, A., Katz, I., Cohen, R., and Alesi, M. (2020). Reducing homework stress by 
increasing adoption of need-supportive practices: effects of an intervention with parents. 
Learn. Individ. Differ. 82:101921. doi: 10.1016/j.lindif.2020.101921

Pajares, F., and Miller, M. D. (1994). Role of self-efficacy and self-concept beliefs in 
mathematical problem solving: A path analysis. J. Educ. Psychol. 86:193.

Parsons, J. E., Adler, T. F., and Kaczala, C. M. (1982). Socialization of achievement 
attitudes and beliefs: parental influences. Child Dev. 53:310. doi: 10.2307/1128973

Puklek Levpušček, M., and Zupančič, M. (2009). Math achievement in early adolescence: 
the role of parental involvement, teachers’ behavior, and students’ motivational beliefs 
about math. J. Early Adolesc. 29, 541–570. doi: 10.1177/0272431608324189

Raccanello, D., Brondino, M., and Moè, A. (2022). Malleability beliefs shape mathematics-
related achievement emotions: the mediating role of emotion regulation in primary school 
children. Learn. Individ. Differ. 97:102177. doi: 10.1016/j.lindif.2022.102177

Ramirez, G., Shaw, S. T., and Maloney, E. A. (2018). Math anxiety: past research, 
promising interventions, and a new interpretation framework. Educ. Psychol. 53, 
145–164. doi: 10.1080/00461520.2018.1447384

Rapee, R. (1997). Potential role of childrearing practices in the development of anxiety 
and depression. Clin. Psychol. Rev. 17, 47–67. doi: 10.1016/S0272-7358(96)00040-2

Richardson, F. C., and Suinn, R. M. (1972). The mathematics anxiety rating scale: 
psychometric data. J. Couns. Psychol. 19, 551–554. doi: 10.1037/h0033456

Sepehrianazar, F., and Babaee, A. (2014). Structural equation modeling of relationship 
between mathematics anxieties with parenting styles: the meditational role of goal 
orientation. Procedia. Soc. Behav. Sci. 152, 607–612. doi: 10.1016/j.sbspro.2014.09.251

Sherman, D. K., Hartson, K. A., Binning, K. R., Purdie-Vaughns, V., Garcia, J., 
Taborsky-Barba, S., et al. (2013). Deflecting the trajectory and changing the narrative: 
how self-affirmation affects academic performance and motivation under identity threat. 
J. Pers. Soc. Psychol. 104:591. doi: 10.1037/a0031495

Son, J. W., Watanabe, T., and Lo, J. J. (Eds.) (2017). What matters? Research trends in 
international comparative studies in mathematics education.

Su, A., Wan, S., He, W., and Dong, L. (2021). Effect of intelligence mindsets on math 
achievement for chinese primary school students: math self-efficacy and failure beliefs 
as mediators. Front. Psychol. 12:640349. doi: 10.3389/fpsyg.2021.640349

Tomasetto, C., Alparone, F. R., and Cadinu, M. (2011). Girls’ math performance under 
stereotype threat: the moderating role of mothers’ gender stereotypes. Dev. Psychol. 
47:943. doi: 10.1037/a0024047

Turner, E. A., Chandler, M., and Heffer, R. W. (2009). The influence of parenting styles, 
achievement motivation, and self-efficacy on academic performance in college students. 
J. Coll. Stud. Dev. 50, 337–346. doi: 10.1353/csd.0.0073

Usher, E. L., and Pajares, F. (2008). Sources of self-efficacy in school: critical review of 
the literature and future directions. Rev. Educ. Res. 78, 751–796. doi: 
10.3102/0034654308321456

Vansteenkiste, M., Lens, W., and Deci, E. L. (2006). Intrinsic versus extrinsic goal 
contents in self-determination theory: another look at the quality of academic 
motivation. Educ. Psychol. 41, 19–31. doi: 10.1207/s15326985ep4101_4

Vukovic, R. K., Kieffer, M. J., Bailey, S. P., and Harari, R. R. (2013). Mathematics 
anxiety in young children: concurrent and longitudinal associations with 
mathematical performance. Contemp. Educ. Psychol. 38, 1–10. doi: 10.1016/j.
cedpsych.2012.09.001

Weiss, L. H., and Schwarz, J. C. (1996). The relationship between parenting types and 
older adolescents’ personality, academic achievement, adjustment, and substance use. 
Child Dev. 67:2101. doi: 10.2307/1131612

Wood, J. J., McLeod, B. D., Sigman, M., Hwang, W. C., and Chu, B. C. (2003). 
Parenting and childhood anxiety: Theory, empirical findings, and future directions. J. 
Child. Psychol. Psychiatry 44, 134–151.

Xie, Y., Fang, M., and Shauman, K. (2015). STEM education. Annu. Rev. Sociol. 41, 
331–357. doi: 10.1146/annurev-soc-071312-145659

Yaffe, Y. (2020). Systematic review of the differences between mothers and fathers in 
parenting styles and practices. Curr. Psychol. doi: 10.1007/s12144-020-01014-6

Yalçın, V. (2022). Design-Oriented Thinking in STEM education. Sci. Educ. 1–22.

Yee, D. K., and Eccles, J. S. (1988). Parent perceptions and attributions for children’s 
math achievement. Sex Roles 19, 317–333. doi: 10.1007/BF00289840

Zimet, G. D., Dahlem, N. W., Zimet, S. G., and Farley, G. K. (1988). The 
multidimensional scale of perceived social support. J. Pers. Assess. 52, 30–41. doi: 
10.1207/s15327752jpa5201_2

https://doi.org/10.3389/fpsyg.2023.1197170
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.lindif.2008.10.009
https://doi.org/10.1006/jvbe.1996.0045
https://doi.org/10.1006/jvbe.1996.0045
https://doi.org/10.1016/j.jecp.2021.105214
https://doi.org/10.1002/j.2161-0045.1992.tb00350.x
https://doi.org/10.2307/749772
https://doi.org/10.3389/fpsyg.2019.01721
https://doi.org/10.1177/0956797615592630
https://doi.org/10.1037/0022-0663.82.1.60
https://doi.org/10.1007/s00426-019-01285-0
https://doi.org/10.1007/s00426-019-01285-0
https://doi.org/10.1016/j.lindif.2020.101921
https://doi.org/10.2307/1128973
https://doi.org/10.1177/0272431608324189
https://doi.org/10.1016/j.lindif.2022.102177
https://doi.org/10.1080/00461520.2018.1447384
https://doi.org/10.1016/S0272-7358(96)00040-2
https://doi.org/10.1037/h0033456
https://doi.org/10.1016/j.sbspro.2014.09.251
https://doi.org/10.1037/a0031495
https://doi.org/10.3389/fpsyg.2021.640349
https://doi.org/10.1037/a0024047
https://doi.org/10.1353/csd.0.0073
https://doi.org/10.3102/0034654308321456
https://doi.org/10.1207/s15326985ep4101_4
https://doi.org/10.1016/j.cedpsych.2012.09.001
https://doi.org/10.1016/j.cedpsych.2012.09.001
https://doi.org/10.2307/1131612
https://doi.org/10.1146/annurev-soc-071312-145659
https://doi.org/10.1007/s12144-020-01014-6
https://doi.org/10.1007/BF00289840
https://doi.org/10.1207/s15327752jpa5201_2

	The mediating effect of math self-efficacy on the relationship between parenting style and math anxiety
	Introduction
	Math anxiety
	Math self-efficacy
	Parenting styles
	The relationship between math self-efficacy, parenting style, and math anxiety
	Aims and hypotheses

	Materials and methods
	Participants
	Procedure
	Measures
	Math anxiety rating scale
	The revised short-form parenting style scale
	Math self-efficacy scale
	Statistical analyses

	Results
	Descriptive statistics for each variable
	An analysis of the mediating role of math self-efficacy on the relationship between parenting style and math anxiety

	Discussion
	The relationship between math self-efficacy, parenting style, and math anxiety
	Gender differences in math anxiety and math self-efficacy
	The mediating effect of mathematical self-efficacy in the relationship between parental rejection and emotional warmth and mathematical anxiety

	Conclusion and practical implications
	Limitations
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

