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Abstract 
Research on parental roles in explaining the early numeracy in Indonesian children is relatively limited, 

leaving the understanding of this specific topic inconclusive. This study aims to address this research 

gap by investigating the links between several parental factors i.e., numeracy activities with children, 

parent expectation and parent judgment, and early numeracy in Indonesian preschool children. A total 

of 84 preschool children (45% girls and 55% boys; mean age = 59.56 months, SD = 5.29) and their 

parents participated in two measurement points. The children underwent early numeracy tests at both 

points (the Early Numeracy Test–Revised with 45 items per parallel version; α = .90 for Version A and 

α = .88 for Version B), while parents completed questionnaires regarding home numeracy activities (5 

items, α = .82), their expectations (6 items, α = .95), and judgments about their children's early 

numeracy skills (2 items). The first measure of early numeracy was utilized as a control variable for the 

second early numeracy that was treated as a dependent variable in a hierarchical regression. Parent 

judgment was significantly correlated with early numeracy (r = .53, p < .01) and remained a significant 

concurrent correlate after controlling for prior early numeracy (b = 0.31, SE = 0.10, p = .002), 

supporting Hypothesis 3. Home numeracy activities and parent expectations, by contrast, were not 

significantly related to early numeracy, so Hypotheses 1 and 2 were not supported. These findings 

suggest that parents' judgments may provide complementary information about young children's 

numeracy competence.  
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Introduction 

 

Over the past two decades, a significant concern in Indonesian education is early numeracy, 

perceived as a key determinant for the country's underperformance in the Programme for 

International Student Assessment (PISA) 2018 (OECD, 2019). Meanwhile, Indonesia's 

scores on the Program for International Student Assessment (PISA) consistently show that 

Indonesian students (aged 15) score lower than the OECD (Organization for Economic Co-

operation and Development) average in mathematics (OECD, 2010, 2013, 2016, 2019, 2023). 

Indonesian students achieved an average mathematics score of 379 in 2018 and 366 in 2022, 

compared with OECD averages of 489 and 472, respectively (OECD, 2019, 2023). Moreover, 

in 2022, only 18% of Indonesian students attained at least Level 2 proficiency in mathematics, 

the baseline level required to demonstrate fundamental mathematical competence, compared 

with the OECD average of 69%, while only a negligible proportion reached the highest 

proficiency levels (Levels 5-6) (OECD, 2023). These findings underscore the persistent 

challenges in mathematics achievement and highlight the need to strengthen the foundations 

of mathematical learning from early childhood. 

Although significant attention has been devoted to mathematical competence in 

elementary and secondary schools, the foundations of mathematics, e.g., early numeracy, are 

reported to be one of the most predictive factors of mathematical competence in subsequent 

years (Duncan, 2007). Notably, the meta-analysis demonstrated that the benefits of early 

numeracy extend beyond the acquisition of basic mathematical skills, exerting a cumulative 

(i.e., snowball) effect on later mathematical development, including word-problem solving. 

These findings suggest that strengthening early numeracy is essential not only for school 

readiness but also for long-term mathematical achievement (Liu et al., 2025). Addressing this 

concern, there has been a concerted effort through extensive educational campaigns 

highlighting the importance of early childhood education  (Dhieni et al., 2020).  According 

to the Decree of the Head of the Agency for Standards, Curriculum, and Educational 

Assessment, Ministry of Education, Culture, Research, and Technology of the Republic of 

Indonesia (2024) on the Learning Outcomes for Early Childhood, Primary, and Secondary 

Education under the Merdeka Curriculum, numeracy is one of the core learning outcomes 

for early childhood education. It encompasses children's ability to understand numerical 
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relationships, identify patterns, recognize shapes and object characteristics, classify objects, 

and develop an awareness of time and the relationships among concrete objects. Achieving 

these learning outcomes requires learning opportunities beyond preschool, with the home 

serving as children's earliest and most consistent context for numeracy development. Indeed, 

the home numeracy environment plays a pivotal role in early numeracy, often exceeding the 

influence of preschool attendance on early competencies ( Anders et al, 2013). 

Several studies point out the importance of the home numeracy environment to the early 

numeracy development, which includes home numeracy activities (Mutaf-Yıldız et al., 2020; 

Susperreguy et al; 2020), parental expectations (Ayala et al, 2026), and parental judgments 

(Saleh et al, 2026). Meanwhile, research on home numeracy environments has largely 

focused on Western and East Asian contexts. Evidence on how parents in Indonesia 

implement home numeracy activities remains limited, particularly among low- to mixed-

socioeconomic parents where family resources and educational opportunities may differ from 

those reported in Western and East Asian contexts. It may represent a distinct sociocultural 

context with different family values, educational expectations, educational resources, and 

caregiving practices. Parental scaffolding in numeracy-related stimulation does not arise 

spontaneously; rather, it is shaped by family structures, such as socioeconomic status (SES) 

(Elliott & Bachman, 2018), and by broader contextual factors, including the values, norms, 

and cultural practices in which families are embedded (Jordan et al., 2009; Anders, 2013). 

Such cultural differences may contribute to variations in parental beliefs and expectations 

( Huntsinger et al., 1997), which in turn influence everyday parent–child interactions 

(Goldenberg et al., 2001). To offer specific recommendations for parents and teachers to 

support early numeracy development, especially among low to mixed-socioeconomic parents, 

it is imperative to have insights into the context of early numeracy in Indonesia. Furthermore, 

this study seeks to untangle the relationship between early numeracy and parental factors, 

including the home numeracy activities employed to support their children's learning, as well 

as the expectations and judgments they hold regarding their children's early numeracy skills. 

Early numeracy skills, defined as children's ability to comprehend quantities, understand 

their relationships and map them onto number words and numerals (Douglas et al., 2021), 

develop before formal education begins (Passolunghi & Lanfranchi, 2011). Similar to 

mathematics, which encompasses multiple dimensions (see, for example, NEPS working 
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paper, Schnittjer et al., 2020), early numeracy involves various skills, including recognizing 

number symbols, comparing numerical magnitudes, identifying quantities, manipulating 

quantities (addition and subtraction), verbal counting, and discerning number patterns 

(Raghubar & Barnes, 2017). Literature classifies these skills into non-symbolic, symbolic 

numbers, and advanced problem-solving ability with symbolic numbers (Zippert & Ramani, 

2016). Non-symbolic number ability involves manipulating and transforming numbers on 

objects without using symbols, as well as comparing the magnitudes of collections of items. 

This ability is particularly crucial for children under the age of 6, as it strongly correlates 

with general mathematics ability (Fazio et al., 2014). Early symbolic number skills 

encompass learning the count sequence, understanding the numerical meaning of number 

phrases (e.g., "five" and "one"), and recognizing Arabic numerals (e.g., "5" and "1"). When 

a child grasp the cardinality principle, they are considered to have a working knowledge of 

symbols (Raghubar & Barnes, 2017). Children's advanced ability to solve symbolic number 

problems includes applying foundational knowledge to solve more complex problems, such 

as determining which of two number words or written numerals is larger and solving the sum 

of two numbers (Zippert & Ramani, 2016). 

Research in early childhood has documented that the development of early numeracy is 

linked to several factors, including numeracy-related activities, gender, maternal education, 

and parent native language status (Anders et al., 2013; Anders et al., 2012). Using a 

longitudinal German sample, Anders et al. (2012) reported that maternal education 

significantly influences initial early numeracy but not later growth in this skill. In contrast, 

gender, parental native language status, and socioeconomic status explained significant 

variance in both intercept (initial early numeracy) and slope (growth of early numeracy). 

 

 

Literature Review 

 

Home Numeracy Activities  

 

Home numeracy activities encompass all joint parent-child activities designed to support 

the early numeracy skills of children. According to the home numeracy model (Skwarchuk 
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et al., 2014), early numeracy activities can be classified as formal and informal numeracy 

activities. Formal numeracy activities involve shared experiences in which parents 

intentionally teach children about numbers, quantity, or arithmetic to enhance numeracy 

knowledge. On the other hand, informal numeracy activities are those shared activities where 

teaching about numbers, quantity, or arithmetic is not the primary purpose but may occur 

incidentally (Skwarchuk et al., 2014, p. 65). Examples of informal numeracy activities 

include spatial processing, carpentry, and playing number board games (Skwarchuk et al., 

2014). 

Previous studies have documented the relationships of both formal and informal early 

home numeracy activities with a wide array of academic outcomes, such as mathematics 

achievement and mathematics dispositions. A study by LeFevre et al. (2010) found that early 

numerical activities, particularly those involving direct experiences with numbers or 

mathematical content, were significantly positively linked to numeracy skills among 100 

Greek and 104 Canadian five-year-old children. 

Furthermore, using a sample of Greek children, Manolitsis et al. (2013) discovered that 

both parent numeracy and literacy teaching predict early math skills, consistent with results 

from a German study (Anders et al., 2012). This underscores the importance of literacy for 

the acquisition of early numeracy, which is inherently strongly related to language 

competence (Abedi & Lord, 2001; Novita et al., 2023). Anders et al. (2012) found that the 

initial early numeracy of German children is strongly linked to the quality of the home 

numeracy environment in the first year of preschool and remains consistent at later ages. 

However, their study did not identify any significant contribution of home numeracy 

environments to the growth of early numeracy, which appears to be associated with preschool 

process quality (Anders et al., 2012). A study of Chilean children from diverse 

socioeconomic backgrounds found that parents who provided frequent operational numeracy 

activities, such as learning simple sums at pre-kindergarten, are likely to have children with 

good arithmetic performance and growth in non-symbolic and symbolic number comparison 

at the end of kindergarten, highlighting the persistent link between the home numeracy 

environment and children’s early numeracy (Susperreguy et al., 2020). However, literature 

have also documented learning activities at home may not have significant relationship with 

cognitive outcomes of children from low socioeconomic background (Cheung et al., 2018), 
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suggesting that a unique interactional pattern between activities at home and socioeconomic 

status of parent.  

In conclusion, the relationship between the home numeracy environment and early 

numeracy appears more complex than it sounds, involving various interrelated factors such 

as other cognitive competencies as well as other contexts and cultures. Specifically in the 

Asian context, studies in early childhood have yielded interesting results (also see Cheung et 

al., 2021). First, the frequency and number of learning activities are associated with both 

early literacy and numeracy skills (Cheung et al., 2020; Queen Rania Foundation, 2017). 

Second, fathers and mothers seem to play different roles in predicting mathematics skills; 

while father’s involvement in number game activities makes a unique contribution to 

children’s number skills, mother’s involvement plays no significant role in this respect (Liu 

et al., 2019). Third, the frequency of engaging preschool children in learning activities, such 

as playing word games and playing with number toys, is higher in Kazakhstan and Korea 

than in Singapore, Indonesia, Japan, and Jordan; suggesting no relationship between gross 

domestic product and the frequency of learning activities. However, most of the studies were 

conducted using a cross-sectional design, and to our knowledge, research analyzing 

predictors for early numeracy in Indonesia does not exist yet. 

 

Parent Expectation 

 

Parents' expectations play a significant role in shaping the educational outcomes of their 

children's upbringing (Briley et al., 2014). Preschool children may not yet be capable of 

forming their own educational expectations, as discussed by Hoenig (2019), based on their 

parents' expectations. However, literature in early childhood has documented that parents' 

beliefs and attitudes toward their children's learning and development are likely to influence 

their behavior in fostering their children's skills at home (Cheng, 2001). For example, a 

mother's attitude toward mathematics indirectly influenced children's early numeracy 

through their perceptions of children as active learners, while a mother's constructivist views 

of mathematics had a direct relationship with early numeracy (Lee & Kim, 2016). It appears 

that the mechanism underlying the relationship between parent expectations and early 

numeracy lies in parents' behavior, including the activities they engage in at home to support 
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their children's learning (Douglas et al., 2021). Chilean mothers and fathers with high 

expectations for their children engage in more frequent advanced numeracy practices than 

those with low expectations (del Río et al., 2017). Similar results were found by Seger et al. 

(2015), who used both parent expectations and numeracy activities as indicators for home 

numeracy environments for Dutch children. 

Research on parent expectations in early childhood is relatively limited compared to that 

in middle childhood or adolescence (Briley et al., 2014; Loughlin-Presnal & Bierman, 2017; 

Ma, 2001). Perhaps, during early childhood, parents do not have clear guidelines to form 

specific expectations about their children. As mentioned in the home numeracy activities 

section, activities supporting early numeracy are rarely formal, making it challenging to form 

judgments about further skills. Nevertheless, it is important to investigate whether parent 

expectations may play a crucial role in the early numeracy of children, primarily for 

providing parent recommendations to best support their children. 

To our knowledge, no prior research has examined the role of parent expectations in 

explaining the early numeracy of Indonesian children. Generally, in Asian settings, Cheung 

et al. (2021) suggested that Asian parents with preschool children acknowledge the 

importance of learning about numeracy, such as counting objects from one to nine, 

understanding quantity, and exploring geometry and space, such as playing with geometric 

shapes, prior to formal schooling. However, there is no clear tendency regarding whether 

Asian parents prefer to engage their children in literacy or numeracy activities due to the very 

high heterogeneity in findings across countries. 

 

Parent Judgments 

 

Parent judgments refer to parents' assessments of their children’s competence. According 

to Parker (2021), these judgments may determine parents' willingness to invest in their 

children's education, influence the ways in which they support their children’s learning 

(Gunderson et al., 2012), and impact their children's self-concept (Pesu et al., 2016). 

According to the matching hypothesis (Hunt, 1961), parents can contribute to their children’s 

cognitive development by structuring interactions and support that align with their child’s 

actual abilities. Parents with accurate judgments about their children’s pre-existing 
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knowledge base are more likely to provide effective support, helping children connect their 

current understanding with new information (Hunt, 1961; Zippert & Ramani, 2016). In this 

regard, the more accurate parents are in judging their children’s abilities, the more successful 

they are likely to be in scaffolding and supporting their children’s learning effectively 

(Zippert & Ramani, 2016). 

Literature on early childhood has documented that parents' ratings of their children’s early 

numeracy strongly predict their children’s early numeracy scores, even after controlling for 

direct assessments of other cognitive domains (Lin et al., 2021). With a high standardized 

regression weight of .71, the authors suggested that parent ratings could serve as an option to 

replace direct measures due to survey limitations (Lin et al., 2021), highlighting the strong 

relationship between parent judgment and children’s early numeracy. However, literature has 

also shown that parents of preschool children tend to overestimate their children’s cardinal 

understanding (Fluck et al., 2005) but underestimate their children's advanced number skills 

(Cannon & Ginsburg, 2008).  

In comparison to information on parent judgment about language, there is less evidence 

available for parent judgment on early numeracy (Zippert & Ramani, 2016). One approach 

to gaining information about the relationship between parent judgment and the development 

of early numeracy is to investigate whether this relationship persists after children leave 

preschool. As reported by Aunola et al. (2003), parents’ beliefs in their school-aged 

children’s competence increased their children’s task-focused behaviors at school, which 

further predicted the child’s high level of math performance. More recently, although the 

impact of parent judgments does not appear to be robust over time, parent judgments alone 

can increase the incremental variance explained by 7% (Novita et al., 2023). In addition, a 

longitudinal study conducted by Bouffard & Hill (2005) documented that mothers' judgments 

of children’s early numeracy in kindergarten were not significantly associated with later 

outcomes. 

 

Current Study 

 

This study aims to provide evidence regarding the early numeracy among Indonesian 

preschool children and to investigate whether the home numeracy activities, parent 
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expectations, and parent judgment can account for a significant portion of the variance in 

early numeracy among Indonesian children. Additionally, we propose that this effect will 

persist even after controlling for covariates such as age, gender, and socioeconomic status, 

as suggested by Anders et al. (2012). To address this objective, we propose that home 

numeracy activities, parent expectations, and parent judgment have significant relationships 

with early numeracy, as detailed below. 

Hypothesis 1: Home numeracy activities make a significant contribution to explaining the 

variance in early numeracy among Indonesian preschool children, after controlling for age, 

gender, and socioeconomic status. 

Hypothesis 2: There is a significant relationship between parent expectations and the early 

numeracy among Indonesian preschool children, after controlling for age, gender, and 

socioeconomic status. 

Hypothesis 3: Parent judgment can explain a substantial portion of the variance in the early 

numeracy among Indonesian preschool children, after controlling for age, gender, and 

socioeconomic status.      

 

 

Method 

 

Sample 

 

All participants in this study took part in both the first and second waves of the Numeracy 

and Language Study conducted in the Jatinangor district, Indonesia. Based on random 

sampling analysis using Unpad SAS (Jatnika et al., 2021), the number of samples should be 

a minimum of 30 preschools. A total of 30 randomized-selected preschools within Jatinangor 

district were invited to participate in the study and ten of them submitted positive responses. 

However, due to time constraints, one preschool could not participate in this study. 

In the first wave, all four year old children and their parents within the nine participated 

preschools were invited to be part of the study. When parents submitted their consent, a child 

was invited to do the assessment (see the recruitment of the first wave study: Novita et al., 

2024). After six months, a total of 84 preschool children (45% girls and 55% boys), with a 



Shally Novita et al 

92 

mean age of 59.56 months and a standard deviation of 5.29 were again assessed. The children 

underwent numeracy tests in both waves. Parents (94% of mothers) were asked to complete 

questionnaires about home numeracy activities, parent expectations in the first wave, and 

parent judgment in the second wave. 

This study obtained ethical clearance with registered number 2206070666, and the ethical 

approval number is 906/UN6.KEP/EC/2022 from the ethics board of the commission. All 

parents have submitted their consent for the participation of their children and obtained 

money in amount of 30,000 Indonesian rupiah as reward for their participation. In addition, 

all participated children obtained a small gift (around 20,000 Indonesian rupiah) as a reward 

as well. The data collection was conducted between March-April 2023.  

 

Instruments 

 

Early Numeracy Test-Revised Version A and B  

The Early Numeracy Test-Revised (ENT-R) is a task-oriented test designed to measure 

early numeracy. It comprises two parallel versions (Version A and B), each containing 45 

items. Version A was used in Wave 1, while Version B was administered in Wave 2 to 

minimize carry-over effects. Both versions of ENT-R consist of nine components serving as 

indicators of early numeracy, including concepts of comparison, classification, 

correspondence, seriation, use of numerals, synchronized and shortened counting, resultative 

counting, general understanding of numbers, and estimations. Each component comprises 

five consecutive items. The total number of correct answers (0-45) was used in the analyses. 

Because both forms share an identical nine-component blueprint and 0–45 scoring, the 

construct is held constant across waves; the change modelled therefore reflects development 

across the 12-months interval rather than a difference in instrumentation. The reliability 

coefficient of the test was good (R = 0.93; van Luit & van de Rijt, 2009). In the current study, 

internal consistency was .90 for Version A and .88 for Version B. 

Instruction examples covered concepts such as comparisons (e.g., Point out the lowest 

building), classification (e.g., Point out the picture with five blocks but no squares), 

correspondence (e.g., Point out the square where there is a straw for every glass), seriation 

(e.g., Point out the picture in which the candy canes are ordered from thin to thick), use of 

numerals (e.g., Count to twelve), synchronized and shortened counting (e.g., How many 
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fingers did you see in total?), resultative counting (e.g., How many pawns are on the table?), 

applying knowledge of numbers (e.g., He only waters twelve plants. How many plants did 

not get water?), and estimation (e.g., Put a tick on the line where the number 10 has to be). 

 

Home Numeracy Activities 

Home numeracy activities were measured using a questionnaire based on Kleemans et al. 

(2012), defining home numeracy activities as an indicator of the home numeracy 

environment, in addition to parent expectations. This scale was specifically chosen because 

the framework used in this instrument is aligned with those of this manuscript, although the 

breadth of the activity measured can be viewed as one of limitations of this instrument. The 

original Dutch questionnaire had a Cronbach’s alpha of 0.79 for parent-child numeracy 

activities. The Cronbach’s alpha coefficient for the Indonesian version was 0.82 (more 

specific item-level description can be viewed in the Appendix). The questionnaire comprised 

five items assessing parent-child numeracy activities, with responses rated on a five-point 

Likert Scale ranging from rarely (1) to several times a day (5). 

 

Parent Expectation 

As mentioned earlier, the questionnaire by Kleemeans et al. (2012) includes both home 

numeracy activities and parent expectations. The parent expectation instrument showed good 

internal consistency of 0.92 for the Dutch version and 0.95 for the Indonesian version (see 

Appendix for item-level description). It included six items gathering information on how 

parents expect their children to master certain abilities. Parents were asked to what extent 

they expect their children for example to have mastered addition until 10 at the end of 

preschool, choosing from four options: not at all (1), a little (2), sufficient (3), and good (4). 

 

Parent Judgments 

The parent judgment questionnaire consists of two items. The first is an open-ended 

question for parents to evaluate their children's numeracy skills (e.g., “If your child is given 

45 numeracy questions, such as choosing the most candies, how many questions do you think 

your child can answer correctly?”). The second item aims to compare the child’s numeracy 

skills with other children of the same age. Parents were asked, “Compared to other children 

of the same age, your child’s numeracy skills…,” and asked to choose one option: much 
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worse (1), worse (2), the same (3), better (4), and much better (5).  

Since a Cronbach’s alpha is not regarded as an optimal approach for assessing the internal 

consistency of two-items scale, reliability was estimated using the inter-item correlation (r 

= .27) and the Spearman–Brown coefficient (r_SB = .43; Eisinga et al., 2013). Further, to 

combine the two items despite their distinct metrics, each item was standardized (z-scored) 

within the analytic sample, and the composite was computed as the mean of the two 

standardized items. In this respect, the two items capture complementary facets of parental 

judgment—an absolute performance estimate and a normative social comparison—rather 

than a single homogeneous construct. Further, unlike home activities and parent expectations, 

parent judgments were assessed in the second wave due to practical reasons in the field, 

which unfortunately related to high missing data (see Table 1). This point is regarded as one 

of the limitations of the study and is addressed carefully throughout the analysis.  

 

Covariates 

In this study, age (in months), the sex of the child (0 = girls, 1 = boys), and parents' income 

served as control variables. The age of the children and parents' education were obtained 

from the parents. Parents were asked to report their income based on a seven-point scale: less 

than 5 million rupiah “1,” between 5 and 10 million rupiahs “2,” between 11 and 20 million 

rupiahs “3,” between 21 and 30 million rupiahs “4,” between 31 and 40 million rupiahs “5,” 

between 41 and 50 million rupiahs “6,” more than 50 million rupiahs “7.” The sex of the 

child was collected by the test administrator during the numeracy performance test in 

kindergarten, with no reported issues in identifying the sex of the child. 

 

Data Analysis 

 

To examine the three hypotheses, a hierarchical block-entry regression was performed in 

RStudio version 2023.09.0-463 (Rstudio Team, 2020) using the SEM function from lavaan 

package version 0.6-16 (Rosseel, 2012). Missing data was treated using the FIML approach. 

In the first step, the early numeracy score was regressed against covariates: prior early 

numeracy, age and sex of children, and parent income. In the second step, home numeracy 

activities were included in the model. In the third step, parent expectation was additionally 

examined in the analysis. Finally, parent judgment was added in the fourth step.  
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Multicollinearity was assessed using variance inflation factors (VIFs). All predictors 

showed low VIFs, ranging from 1.08 (gender of child) to 1.63 (early numeracy wave 1), with 

a mean VIF of 1.30; corresponding tolerance values ranged from 0.61 to 0.93 (see Appendix, 

Table A3). These values are well below conventional thresholds for concern (VIF > 5–10; 

tolerance < 0.20), indicating that multicollinearity did not distort the estimation of the 

regression coefficients in the hierarchical block-entry model.  

A sensitivity power analysis indicated that, with N = 84 and seven predictors, the study 

had 80% power (α = .05) to detect effects of f² ≥ 0.10 for a single predictor—that is, small-

to-medium effects (Cohen, 1988). All statistical analyses and results can be viewed in this 

link that will be added after formal blinded peer review. 

 

 
Results or Findings 

 

Descriptive Results 

 

The descriptive results are presented in Table 1. There is a relatively high percentage of 

missing data for parent judgment, which will be explained more later. The ratio of girls to 

boys is relatively comparable. Furthermore, while two parents reported a very high income  

 

Table 1. Descriptive statistics for covariates  

  % Missings Min. Max. Mean SD % 

Early numeracy wave 1 0 1 40 17.61 8.75  

Early numeracy wave 2 0 6 43 19.89 8.48  

Home numeracy activities 0 0 25 14.52 5.01  

Parent expectation 0 0 24 20.01 5.34  

Parent judgment 55 7 50 35.95 11.38  

Age of child* 0 48 67 59.56 5.29  

Gender of child 0      

Girls      45 

Boys      55 

Parent income 4 1 7 1.77 1.30  

Note. N = 84. * = age in wave 1. 
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of more than 50 million rupiahs (coded as 7), more than half (58%) of parents have an income 

of less than 5 million rupiahs per month, and the mean income is relatively low. This output 

suggests that the sample of this study may be more pronounce for population with low 

socioeconomic status in Indonesia.  

 

Result for Hypothesis Testing 

 

The results of Pearson bivariate correlation analysis for all relevant variables are presented 

in Table 2. According to Table 2, there were significant correlations found: between parent 

judgment and early numeracy in both first and second waves, between parent judgment and 

home numeracy activities, between home numeracy activities and parent expectation. In 

addition, since age was specifically controlled in wave 1 (see sample section), no significant 

relationship c´found for this construct while some significant findings are found for both 

gender and parent income (see Table 2). 

 

Table 2. Correlations 

  1 2 3 4 5 6 7 

1. Early numeracy T2 (DV)        

2. Early numeracy T1 (covariate) 0.48**             

3. Home numeracy activities 0.02 -0.11           

4. Parent expectation 0.15 0.08 0.40**     

5. Parent judgment 0.53** 0.46** 0.29* 0.16    

6. Age of child 0.14 0.19 -0.13 0.05 -0.08   

7. Gender of child -0.02 -0.33** -0.21* -0.07 -0.42** -0.06  

8. Parent income 0.04 0.30** 0.14 -0.06 0.22 -0.35** -0.20 

Note. N = 84. Correlation analysis was performed after full-information maximum likelihood (FIML) 
estimation. * = p < .05. ** = p < .01 

 

Results of hierarchical block-entry regression are presented in Table 3. According to Table 

3, analysis of parent judgment (Model 4) yielded a significant relationship with early 

numeracy, even after controlling for prior early numeracy scores. Therefore, we can confirm 

hypothesis 3 about the meaningful relationship between parent judgment and early numeracy. 
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However, we cannot confirm hypotheses 1 and 2 because the analysis found no significant 

links between both parent home numeracy activities as well as parent expectation and early 

numeracy (see Model 2 and 3).  

 

Table 3. Results of Stepwise Regression Analysis  

 
Model 1: 
Covariate 

Model 2:  
home numeracy 

activities 

Model 3: 
Parent 

expectation 

Model 4: 
Parent  

judgment 

Prior early numeracy 0.53** (0.11) 0.56** (0.11) 0.55** (0.11) 0.33* (0.13) 

Age (in years) 0.03 (0.17) 0.04 (0.17) 0.04 (0.17) 0.22 (0.17) 

Gender (ref: girls) 2.36 (1.70) 2.99 (1.74) 2.92 (1.74) 3.69* (1.75) 

Parent income -0.58 (0.73) -0.71 (0.73) -0.66 (0.73) -0.41 (0.83) 

Home numeracy 
activities 

 0.24 (0.17) 0.20 (0.19) 0.12 (0.19) 

Parent expectation   0.09 (0.17) 0.13 (0.18) 

Parent judgment    0.31** (0.10) 

R2 0.258 0.276 0.279 0.411 

Note. N = 84. Regression coefficient (SE). * = p < .05. ** = p < .01. 
 

Table 3 presents the h൴erarch൴cal regress൴on pred൴ct൴ng wave 2 early numeracy under FIML 

est൴mat൴on (N = 84). The covar൴ate block (pr൴or early numeracy, age, gender, parent ൴ncome) 

expla൴ned 25.8% of the var൴ance, dr൴ven by pr൴or early numeracy (b = 0.53, SE = 0.11, p 

< .001). Add൴ng home numeracy act൴v൴t൴es (Model 2) and parent expectat൴on (Model 3) 

y൴elded negl൴g൴ble ൴ncrements (ΔR² = .018 and .003; both ns), and ne൴ther pred൴ctor was 

s൴gn൴f൴cant. Add൴ng parent judgment (Model 4) produced the only substant൴al ൴ncrement (ΔR² 

= .133), ra൴s൴ng total expla൴ned var൴ance to 41.1%. Parent judgment was a s൴gn൴f൴cant 

concurrent correlate (b = 0.31, SE = 0.10, p = .002), ൴nd൴cat൴ng ൴t accounted for var൴ance 

beyond pr൴or numeracy and the other parental factors. Because parent judgment was 

measured concurrently w൴th the Wave 2 outcome, th൴s assoc൴at൴on ൴s ൴nterpreted as concurrent 

rather than pred൴ct൴ve. Pr൴or early numeracy rema൴ned a pos൴t൴ve, s൴gn൴f൴cant pred൴ctor ൴n the 

full model (b = 0.33, SE = 0.13, p = .013), and gender reached s൴gn൴f൴cance (b = 3.69, SE = 

1.75, p = .035), w൴th boys scor൴ng h൴gher. Th൴s f൴nd൴ng may reflect a common gender 

stereotype that boys are better at numeracy/mathemat൴cs subject. 
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Due to h൴gh m൴ss൴ng data of parent judgment (see Table 1), we performed two sens൴t൴v൴ty 

analyses to test whether the found effect depended on the m൴ss൴ng-data treatment. In a 

complete-case analys൴s w൴th no ൴mputat൴on, parent judgment rema൴ned s൴gn൴f൴cant (b = 0.26, 

SE = 0.11, p = .027). Under mult൴ple ൴mputat൴on (m = 30, pred൴ct൴ve mean match൴ng, w൴th the 

outcome ൴ncluded ൴n the ൴mputat൴on model as recommended by Moons et al., 2006), the 

pooled est൴mate was v൴rtually ൴dent൴cal (b = 0.24, SE = 0.11, p = .029). Across FIML, 

complete-case, and mult൴ple ൴mputat൴on, the est൴mate rema൴ned stable (0.24 – 0.31) and 

s൴gn൴f൴cant, ൴nd൴cat൴ng the assoc൴at൴on ൴s not an art൴fact of the m൴ss൴ng-data method. 

 

 

D൴scuss൴on and L൴m൴tat൴on 

 

Th൴s study a൴ms to d൴sentangle the relat൴onsh൴ps between home numeracy env൴ronment, 

parent judgments, and early numeracy sk൴lls ൴n Indones൴a. These f൴nd൴ngs should be expla൴ned 

w൴th൴n the spec൴f൴c character൴st൴cs of the sample, wh൴ch ൴ncluded ch൴ldren from n൴ne 

preschools ൴n Jat൴nangor d൴str൴ct, the൴r parents, and predom൴nantly from low-൴ncome fam൴l൴es. 

W൴th൴n th൴s context, parent judgement emerged as the only parental factor s൴gn൴f൴cantly 

assoc൴ated w൴th ch൴ldren’s early numeracy, whereas home numeracy act൴v൴t൴es and parent 

expectat൴on d൴d not show s൴gn൴f൴cant assoc൴at൴ons.       

 

Ins൴gn൴f൴cant F൴nd൴ngs of Home Numeracy Act൴v൴t൴es and Parental Expectat൴ons 

 

Home numeracy env൴ronment ൴s part of the home learn൴ng env൴ronment that ൴ncludes 

parents' bel൴efs and att൴tudes about ch൴ldren’s numeracy learn൴ng, as well as the൴r part൴c൴pat൴on 

൴n support൴ng the൴r ch൴ldren's numeracy development at home (Dear൴ng & Tang, 2010; 

Manol൴ts൴s et al., 2013). W൴th൴n th൴s def൴n൴t൴on, any percept൴ons parents have about the൴r 

ch൴ldren’s numeracy learn൴ng and the act൴v൴t൴es parents engage ൴n w൴th the൴r ch൴ldren to 

support early numeracy are cons൴dered part of the home numeracy env൴ronment. Our study 

has revealed that two types of parental factors, namely home numeracy act൴v൴t൴es and parental 

expectat൴ons, do not exh൴b൴t a stat൴st൴cally s൴gn൴f൴cant assoc൴at൴on w൴th the early numeracy 

levels of Indones൴an preschool ch൴ldren, the major൴ty of whom or൴g൴nate from low-൴ncome 
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households. Th൴s f൴nd൴ng should not be ൴nterpreted as ev൴dence that home numeracy ൴s 

un൴mportant. A study conducted w൴th Mex൴can ch൴ldren reported that a s൴gn൴f൴cant 

relat൴onsh൴p between home numeracy env൴ronment and early numeracy ach൴evement only 

ex൴sts for ch൴ldren from h൴gh soc൴oeconom൴c status (Susperreguy et al., 2021). Accord൴ng to 

Susperreguy et al. (2021), th൴s phenomenon ൴s due to at least three aspects. F൴rst, parents from 

d൴fferent soc൴oeconom൴c backgrounds may prov൴de d൴st൴nct types of educat൴onal mater൴als and 

learn൴ng exper൴ences for the൴r ch൴ldren (Starkey & Kle൴n, 2007). Second, parents from 

d൴fferent soc൴oeconom൴c backgrounds may have var൴ous knowledge about ch൴ldren’s sk൴lls 

and how to foster them (Z൴ppert & Raman൴, 2016). Th൴rd, parents w൴th low soc൴oeconom൴c 

status may engage ൴n learn൴ng act൴v൴t൴es that support early numeracy, but they may not be 

aware of ൴t and may not report these act൴v൴t൴es ൴n the quest൴onna൴re (Starkey & Kle൴n, 2007). 

In Western culture, ൴nformal act൴v൴t൴es such as play൴ng board games, carpentry or 

measur൴ng objects are commonly understood as opportun൴t൴es to support ch൴ldren’s 

mathemat൴cal competence (Skwarchuk et al, 2014). However, our f൴nd൴ngs suggest that 

Western-based models of ൴nformal learn൴ng may not d൴rectly al൴gn w൴th the structural and 

soc൴o-cultural of low-൴ncome Indones൴an households. In th൴s context, numeracy learn൴ng may 

be embedded ൴n da൴ly act൴v൴t൴es, such as count൴ng objects dur൴ng household tasks, count൴ng 

change at a local shop, or shar൴ng food among fam൴ly members. Yet, these pract൴ces may 

occur naturally as part of da൴ly l൴fe, parents may not always recogn൴ze or report them as 

൴ntent൴onal numeracy learn൴ng.  

These f൴nd൴ngs also al൴gn w൴th Indones൴a’s early educat൴onal context. For many years, 

school read൴ness has often been soc൴ally assoc൴ated w൴th “cal൴stung” competence, an acronym 

for baca, tulis, and hitung referr൴ng to read൴ng, wr൴t൴ng, and ar൴thmet൴c. Although nat൴onal 

regulat൴on has stated that the adm൴ss൴on process for the f൴rst-grade school should not be based 

on read൴ng, wr൴t൴ng, and/or ar൴thmet൴c tests (M൴n൴stry of educat൴on and Culture, 2021), the 

soc൴al mean൴ng of school read൴ness may not be ൴mmed൴ately reflected ൴n everyday parental 

pract൴ces. Some parents may st൴ll def൴ne real mathemat൴cs competence as formal and 

symbol൴c tasks, such as recogn൴z൴ng numbers, count൴ng aloud, wr൴t൴ng numbers, or 

complet൴ng ar൴thmet൴c exerc൴ses. Th൴s may partly expla൴n why ൴nformal act൴v൴t൴es e.g., 

count൴ng object dur൴ng household task are less l൴kely to be ൴dent൴f൴ed as numeracy learn൴ng―a 

gap that deserve more explorat൴on ൴n future research.      
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S൴gn൴f൴cant F൴nd൴ngs of Parent Judgment 

 

Accord൴ng to the match൴ng hypothes൴s (Hunt, 1961), cogn൴t൴ve scaffold൴ng requ൴res a parent 

to structure ൴nteract൴ons and prov൴de support that al൴gn w൴th the൴r ch൴ldren’s actual ab൴l൴t൴es. 

The more accurate parents are ൴n judg൴ng the൴r ch൴ldren’s ab൴l൴t൴es, the more successful they 

are l൴kely to be ൴n scaffold൴ng and support൴ng the൴r ch൴ldren’s learn൴ng effect൴vely (Z൴ppert & 

Raman൴, 2016). Wh൴le parents ൴n low-൴ncome Indones൴an households may ൴nclude the൴r 

ch൴ldren ൴n da൴ly act൴v൴t൴es that possess numeracy propert൴es, these act൴v൴t൴es may be less 

l൴kely to be accompan൴ed by expl൴c൴t numeracy learn൴ng. Parents may not ൴dent൴fy them as 

learn൴ng opportun൴t൴es as they may also have l൴m൴ted awareness or access to ൴nformat൴on about 

early ch൴ldhood numeracy m൴lestones, wh൴ch may affect how they ൴nterpret, support, and 

report the൴r ch൴ldren’s numeracy exper൴ences.  

An alternat൴ve explanat൴on for the lack of s൴gn൴f൴cant f൴nd൴ngs concern൴ng the home 

numeracy env൴ronment stems from the soc൴o-cultural percept൴on of educat൴on ൴n Indones൴a 

that emphas൴zes the school and formal academ൴c sett൴ng as author൴t൴es on learn൴ng. Common 

pract൴ce among Indones൴an parents of enroll൴ng the൴r preschool ch൴ldren ൴n pr൴vate courses 

focus൴ng on l൴teracy and numeracy. Parents may v൴ew the൴r role not as teachers or pedagog൴cal 

fac൴l൴tators, but as f൴nanc൴al prov൴ders who fac൴l൴tate access to these external sources. Th൴s 

un൴que phenomenon lends we൴ght to the argument regard൴ng the ൴ns൴gn൴f൴cance of f൴nd൴ngs 

related to the home numeracy env൴ronment, as there appears to be a tendency among 

Indones൴an parents to delegate the൴r role as pr൴mary ൴nfluencers ൴n th൴s env൴ronment to 

external prov൴ders. However, the absence of data regard൴ng ch൴ldren's part൴c൴pat൴on ൴n pr൴vate 

courses necess൴tates further ൴nvest൴gat൴on to conf൴rm th൴s assumpt൴on. 

In contrast to the outcomes observed for both home numeracy act൴v൴t൴es and parental 

expectat൴ons, a noteworthy f൴nd൴ng emerged regard൴ng parental judgment. Prev൴ous research 

has cons൴stently shown s൴gn൴f൴cant correlat൴ons between parental judgment and the൴r 

ch൴ldren’s cogn൴t൴ve ab൴l൴t൴es (Nov൴ta et al., 2023; Segers et al., 2015; Z൴ppert and R൴ttle-

Johnson, 2018). One plaus൴ble explanat൴on for these results can be der൴ved from the concept 

of the self-fulf൴ll൴ng prophecy, wh൴ch pos൴ts that ch൴ldren tend to perform at the level the൴r 

parents bel൴eve them to be capable of ach൴ev൴ng. Parents’ percept൴on of ch൴ldren’s 

competence may ൴nfluence the learn൴ng opportun൴t൴es and the level of challenge they prov൴de 
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at home. When parents perce൴ve the൴r ch൴ldren capable, they may be prov൴ded numeracy-

related act൴v൴t൴es that encourage the ch൴ldren to engage and explore mathemat൴cal ൴deas. In 

l൴ne w൴th th൴s, prev൴ous study has also found that, parents who perce൴ve the൴r ch൴ldren as 

h൴ghly competent cogn൴t൴vely are more l൴kely to foster competence ൴n them compared to those 

who do not (e.g., Bouffard & H൴ll, 2005). Th൴s outcome can be further eluc൴dated by 

exam൴n൴ng the l൴nk between judgment and behav൴or (M൴ller, 1988). Var൴at൴ons ൴n parental 

judgment ൴nfluence the൴r ൴nteract൴ons w൴th the൴r ch൴ldren (Nov൴ta et al., 2023; Segers et al., 

2015; Z൴ppert and R൴ttle-Johnson, 2018), potent൴ally d൴ctat൴ng the level of ൴nvestment they 

make ൴n the൴r ch൴ld’s educat൴on, ൴nclud൴ng h൴r൴ng tutors (K൴nsler & Pavan, 2020), as 

prev൴ously ment൴oned. 

In th൴s study, the correlat൴on between early numeracy ൴n the f൴rst (T1) and second waves 

(T2) y൴elded 0.48 (p < .01), wh൴le the correlat൴on between parental judgment and early 

numeracy ൴n the second wave ൴s 0.53 (p < .01), suggest൴ng that parent judgment has an 

൴ncred൴ble relat൴onsh൴p w൴th early numeracy that even sl൴ghtly h൴gher than the correlat൴on w൴th 

the same construct measured s൴x months before. Furthermore, the effect of early numeracy 

൴n the f൴rst wave d൴m൴n൴shes when parental judgment ൴s ൴ncluded ൴n the model (see Table 3, 

model 4), ൴nd൴cat൴ng that parental judgment was assoc൴ated w൴th early numeracy even after 

account൴ng for potent൴al effects of pr൴or competence. Th൴s f൴nd൴ng  underscores the substant൴al 

relevance of parental judgment ൴n expla൴n൴ng the var൴ance of early numeracy as an outcome 

var൴able ൴n th൴s study. The outcome of th൴s study, reveal൴ng a robust relat൴onsh൴p between 

parental judgment and early numeracy, suggests that parental judgment ൴n the preschool 

sett൴ng may prov൴de complementary ൴nformat൴on about ch൴ldren’s numeracy competence. 

Parents ൴nteract w൴th ch൴ldren across everyday home contexts that may not always be v൴s൴ble 

൴n school sett൴ngs. Therefore, parent judgement may capture the ch൴ldren’s numeracy 

competence that are embedded ൴n da൴ly rout൴ne. However, further comprehens൴ve research ൴s 

warranted to val൴date th൴s prel൴m൴nary assert൴on. 

 

Add൴t൴onal Results 

 

Moreover, the results of th൴s study also support some f൴nd൴ngs reported ൴n the l൴terature of 

early ch൴ldhood. For example, a s൴gn൴f൴cant correlat൴on between parent expectat൴on and home 
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numeracy act൴v൴t൴es ൴nd൴cated that the h൴gher parents expect that the൴r ch൴ldren are capable of 

do൴ng some numeracy tasks, the more l൴kely they are to engage ൴n home numeracy act൴v൴t൴es, 

wh൴ch ൴s cons൴stent w൴th other stud൴es conducted ൴n other countr൴es (del Río et al., 2017). 

Interest൴ngly, there are no s൴gn൴f൴cant relat൴onsh൴ps found between both home numeracy 

act൴v൴t൴es as well as parent expectat൴on and parent judgment. It ൴s poss൴ble that th൴s result was 

a consequence of d൴fferent measurement po൴nts between both home numeracy act൴v൴t൴es and 

parent expectat൴on (measured ൴n the f൴rst wave) and parent judgment (measured ൴n the second 

wave). Another poss൴ble explanat൴on for these results ൴s, aga൴n, due to the low-൴ncome status 

of the major൴ty of our part൴c൴pants. W൴th th൴s spec൴f൴c character൴st൴c, parents m൴ght encounter 

d൴ff൴cult൴es ൴n accurately compar൴ng the൴r ch൴ldren’s numeracy sk൴lls w൴th other ch൴ldren due 

to a lack of knowledge about the൴r ch൴ldren’s development—parents are unaware of the൴r 

ch൴ld’s current numeracy sk൴lls as a basel൴ne and next m൴lestone. It ൴s also poss൴ble that parents 

may not have access to suff൴c൴ent ൴nformat൴on on the൴r ch൴ld’s performance, for example, 

normat൴ve feedback from teachers (Lohbeck & Moller, 2017). Th൴s cond൴t൴on m൴ght lead 

parents to judge the൴r ch൴ld’s ab൴l൴ty ൴naccurately as they do not understand how to ൴mprove 

൴t through scaffold൴ng. Although parents engage the൴r ch൴ldren ൴n number-related act൴v൴t൴es, 

parents’ judgments suggest they have m൴sconcept൴ons about the development of numeracy 

sk൴lls. Th൴s could have an ൴mpact on the qual൴ty of related exper൴ences parents prov൴de the൴r 

ch൴ldren. Our v൴ew ൴s supported by Z൴ppert and Raman൴ (2016) who argue that parents engage 

൴n number-related act൴v൴t൴es at home regardless of the൴r judgment about ch൴ldren’s numeracy 

ab൴l൴t൴es. 

 

L൴m൴tat൴ons 

 

Although th൴s study prov൴ded several ൴mportant f൴nd൴ngs, ൴t has some l൴m൴tat൴ons. F൴rst, the 

sample s൴ze was relat൴vely small and drawn from 9 preschools ൴n one d൴str൴ct, wh൴ch l൴m൴ts 

the general൴zab൴l൴ty of the f൴nd൴ngs to Indones൴an preschool ch൴ldren more broadly. In add൴t൴on, 

g൴ven f² ≥ 0.10, effects smaller than th൴s may have gone undetected, wh൴ch ൴s also more 

pronounced for parent judgment, w൴th 55% m൴ss൴ng data. Results should therefore be 

൴nterpreted w൴th appropr൴ate caut൴on regard൴ng small effects. Second, although most ch൴ldren 

come from low-൴ncome fam൴l൴es, not all ch൴ldren have these character൴st൴cs. Therefore, 
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although we may assume that the results may be related to the low-൴ncome status, a more 

prec൴se statement can be made only ൴f the part൴c൴pants' character൴st൴cs are l൴m൴ted to ch൴ldren 

from low-൴ncome fam൴l൴es. Th൴rd, most parent respondents were mothers wh൴ch l൴m൴ts our 

understand൴ng of paternal ൴nfluence and broader parental ൴nfluences. Fourth, the parental 

var൴ables rel൴ed on self-report, wh൴ch may be ൴nfluenced by recall b൴as, soc൴al des൴rab൴l൴ty, 

and cultural response tendenc൴es.  F൴fth, the home numeracy act൴v൴t൴es and parental 

expectat൴ons were assessed at wave 1 and thus prospect൴vely preceded the wave 2 numeracy 

outcome, whereas parent judgment was assessed concurrently at wave 2. Although th൴s 

placement reflects the appra൴sal-based nature of parent judgment, ൴t precludes causal-

d൴rect൴onal cla൴ms for th൴s var൴able: parents' judgments may reflect, rather than shape, 

ch൴ldren's demonstrated numeracy as also recogn൴ze ൴n th൴s manuscr൴pt.  F൴nally, th൴s study 

d൴d not control for other cogn൴t൴ve sk൴lls that are relevant for early numeracy such as 

൴ntell൴gence (N൴klas & Schne൴der, 2013). 

 

 

Conclus൴on 

 

Th൴s study a൴ms to exam൴ne the relat൴onsh൴p between var൴ous parental factors (൴.e., home 

numeracy env൴ronment, parent expectat൴on, and parent judgment) and early numeracy ൴n 

Indones൴an preschool ch൴ldren, controll൴ng for pr൴or early numeracy. The part൴c൴pants of th൴s 

study predom൴nantly come from low-൴ncome fam൴l൴es. Parent judgment showed a relat൴vely 

s൴m൴lar correlat൴on w൴th pr൴or early numeracy and the effect of pr൴or early numeracy 

d൴sappears when parent judgment was ൴ncluded ൴n the model, suggest൴ng that parents’ 

percept൴ons may offer complementary ൴nformat൴on for understand൴ng ch൴ldren’s numeracy 

competence ൴n everyday act൴v൴t൴es ൴n home context. Th൴s result sheds l൴ght on one cruc൴al 

factor that may expla൴n ch൴ldren’s cogn൴t൴ve outcomes related to later academ൴c ach൴evement, 

such as school read൴ness and PISA performance: parental judgment. However, th൴s f൴nd൴ngs 

should be ൴nterpreted caut൴ously due to the small sample, the predom൴nance of low-൴ncome 

fam൴l൴es, the h൴gh proport൴on of m൴ss൴ng data, and the rel൴ance on parent self-report measures 

that may be ൴nfluenced by cultural bel൴efs and response tendenc൴es. Future stud൴es should 

൴nvolve larger and more d൴verse samples, culturally sens൴t൴ve measures, and mult൴ple sources 
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of assessment such as parent reports, teacher judgement, and d൴rect ch൴ld assessment.           
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Appendix 

 

Measurement Characteristics of the Parental Variables 

 

All statistics were computed on the final analytic sample (N = 84), that is, participants with 

valid Wave 2 early-numeracy data who met the a priori inclusion criteria. Home numeracy 

activities and parental expectations were adapted from Kleemans et al. (2012). 

 

Table A1. Item-Level Descriptive Statistics and Corrected Item–Total Correlations for the Parental 
Measures (N = 84) 

Measure / item M SD Range
% 

missing 
r(item–
total) 

Home numeracy activities (α = .82) 

Counting together (A_hitung) 3.83 1.09 1–5 1.2 .46 

Ordering numbers (A_urut) 3.12 1.24 1–5 1.2 .71 

Number games/play (A_main) 2.51 1.26 1–5 1.2 .60 

Working with numerals (A_numerik) 2.95 1.26 1–5 1.2 .68 

Counting rhymes (A_hitungrima) 2.29 1.41 1–5 1.2 .59 

Parental expectations (α = .95) 

Count objects in groups (H_hitungkelompok) 3.65 0.65 1–4 1.2 .72 

Count to 20 (H_hitung20) 3.49 0.79 1–4 1.2 .79 

Addition up to 10 (H_jumlah10) 3.42 0.90 1–4 1.2 .87 

Addition up to 20 (H_jumlah20) 3.28 0.99 1–4 1.2 .91 

Subtraction up to 10 (H_kurang10) 3.28 1.01 1–4 2.4 .93 

Subtraction up to 20 (H_kurang20) 3.17 1.06 1–4 1.2 .91 

Parental judgment (2 items; standardized composite) 

Estimated no. correct out of 45 (E_Num1_OII) 32.34 11.15 3–45 54.8 — 

Social-comparison rating, 1–5 (E_Num2_OII) 3.63 0.73 2–5 51.2 — 

Note. Item labels in parentheses are the variable names; the preceding descriptions are abbreviated 
summaries and should be aligned with the exact questionnaire wording. Home numeracy activities were 
rated on a 5-point scale (1 = rarely to 5 = several times a day); parental expectations on a 4-point scale 
(1 = not at all to 4 = good). The two parental-judgment items are recorded on different metrics and 
were therefore z-standardized before being averaged into a composite; corrected item–total correlations 
are not reported for a two-item measure. 
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Table A2. Internal Consistency of the Parental Measures (N = 84) 

Measure No. of items Reliability estimate 95% CI n 

Home numeracy activities 5 α = .82 [.75, .87] 83 

Parental expectations 6 α = .95 [.93, .97] 82 

Parental judgment 2 r = .27; r_SB = .43 — 38 

Note. α = Cronbach’s alpha; 95% CIs were computed using the Feldt method. For the two-item parental-
judgment measure, Cronbach’s alpha is inappropriate; reliability is therefore indexed by the inter-item 
correlation (r = .27; Spearman ρ = .25) and the Spearman–Brown coefficient (r SB = .43). The two 
items capture complementary facets of parental judgment. 
 
 
 
Table A3. Collinearity Diagnostics for the Hierarchical Block-Entry Regression Model (N = 84) 

Predictor VIF 

Baseline early numeracy (EN_W1) 1.63 

Age 1.28 

Sex 1.08 

Household income 1.16 

Home numeracy activities 1.40 

Parental expectations 1.24 

Parental judgment 1.32 

Mean 1.30 

Note. VIF = variance inflation factor; tolerance = 1/VIF. Predictors were entered in predefined 
conceptual blocks (hierarchical block-entry), not through a data-driven stepwise procedure. All VIFs 
were well below conventional thresholds for concern (VIF > 5–10), indicating that multicollinearity 
did not distort the coefficient estimates. 


