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ABSTRACT Lowmathematics learning outcomes among children in remote rural areas remain
an educational concern. This study aimed to analyze the relationship between parental socioe-
conomic status (SSE) and the mathematics learning outcomes of children aged 13--15 years in
Aek Gambir Village, Lumut District, Central Tapanuli Regency. Parental SSE was measured us-
ing aquestionnaire covering threedimensions: education level, typeof employment, and family
income level. Mathematics learning outcomes were measured using an essay test that had un-
dergoneexpert review for content validity andwas accompaniedby a test blueprint and scoring
rubric. This study employed a quantitative ex post facto design. The sample comprised all 30
children aged 13--15 years residing in Aek Gambir Village and was selected through total sam-
pling, with informed consent obtained from their parents or guardians. Questionnaire validity
was examined using Pearson product-moment correlations, and reliability was assessed using
Cronbach's alpha (α = 0.858). The Pearson correlation analysis yielded r = 0.887 (p < .001),
while simple linear regression produced the equation Ŷ = 3.631 + 0.187X with R2 = 0.786.
Thus, parental SSE accounted for 78.6% of the variance in children's mathematics learning out-
comes. Because this study was correlational, the findings represent a predictive association
and should not be interpreted as evidence of causality.

Keywords: socioeconomic status, mathematics learning outcomes, simple linear regression,
central tapanuli

INTRODUCTION

Mathematics education plays a central role in developing the quality of human
resources. However, mathematics learning outcomes among children in rural and
remote areas often remain below expectations. The educational gap between urban
and rural communities therefore remains a persistent challenge. One factor that may
contribute to this gap is variation in students’ family socioeconomic backgrounds.

Socioeconomic status reflects a family’s relative social and economic position within
society and is commonly associated with parental education, occupation, and income
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(Fatmasari & Kurniawan, 2021). Together, these dimensions shape a family’s capacity to
support a child’s learning. Children from families with higher SSE tend to have greater
access to books, tutoring, and intellectual stimulation, whereas children from families
with lower SSE often face limitations in these resources (Ummah et al., 2025). Greater
socioeconomic resources may provide access to private tutoring, learning materials,
and technology. Conversely, financial instability may create stress that interferes with
students’ concentration and learning (Natasya et al., 2025).

The influence of SSE on children’s learning outcomes can be explained through two
complementary theoretical mechanisms. First, the family investment model explains
that families with greater economic resources are able to invest in their children’s learn-
ing capital, for example through books, teaching materials, additional tutoring, and
a home environment that supports learning concentration. Second, the family stress
model explains that economic limitations can cause psychological stress in parents,
which in turn reduces the quality of parenting, communication, and support for chil-
dren’s learning at home (Conger & Donnellan, 2007). These two mechanisms—access
tomaterial resources and quality of parenting—are thought to operate simultaneously
in rural contexts such as Aek Gambir Village, making them important considerations in
interpreting the findings of this study.

Parents strongly influence the development of their children’s personalities, and
parent–child communication can affect children’s present and future development.
Alongside family factors, the school environment and the surrounding community
also play important roles in children’s learning processes (Sudirman & Wisnawati Budi,
2024).

Aek Gambir Village, Lumut District, Central Tapanuli Regency, is a rural area where the
majority of the population relies on agriculture and trade for their livelihoods. Initial
observations in February 2026 indicated that the majority of junior high school-aged
children in the village did not attend formal junior high schools. This is suspected to be
related to parents’ economic constraints, which affect their ability to provide adequate
learning facilities and resources.

Previous studies have examined the relationship between parental SSE and student
learning outcomes in both national and international contexts. Ameta-analysis of 74 in-
dependent samples found amoderate relationship between SSE and academic achieve-
ment, although its magnitude varied by school level and study location (Sirin, 2005). In
Indonesia, Fatmasari and Kurniawan (2021) reported that parental socioeconomic sta-
tus and learning motivation significantly predicted student learning outcomes. A liter-
ature review by Fahrurrozi et al. (2022) similarly identified parental education, employ-
ment, and income as relevant to elementary students’ learning outcomes. However,
Supit and Gosal (2023) found no significant relationship between parental socioeco-
nomic status and student achievement, indicating that the association may vary across
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contexts. A systematic review of 20 studies nevertheless found that SSE was consis-
tently related to learning outcomes and academic disparities (Rohmah et al., 2025).

Learning outcomes may also be influenced by external factors such as the family envi-
ronment, learning motivation, and peer support. More favorable family economic con-
ditions can increase access to learning resources and academic guidance, which may
support achievement (Wijaya et al., 2025). Parental socioeconomic conditionsmay also
be related to students’ learning motivation (Husna et al., 2026). In addition, internal
factors such as self-confidence and interest in mathematics may influence learning out-
comes (Amanda et al., 2024), while learning facilities at home, including a study space,
desk, chair, and stationery, may further support the learning process (Sitohang et al.,
2023).

Research specifically examining the relationship between parental SSE and mathemat-
ics learning outcomes among junior high school-aged children in remote rural areas of
Central Tapanuli Regency remains limited. This gap is geographical, conceptual, and
methodological. Conceptually, many previous studies havemeasured SSE using a single
indicator, such as income, rather than integrating education, employment, and income
within one instrument. Methodologically, some studies have not reported adequate
evidence of the content validity of their learning-outcome measures, making the reli-
ability of their findings difficult to assess. This study addresses these gaps by using a
testedmultidimensional SSE instrument and amathematics learning-outcome test sup-
ported by evidence of content validity within the distinct geographical, social, and eco-
nomic context of Aek Gambir. Accordingly, this study aimed to: (1) describe parental
SSE and children’s mathematics learning outcomes in Aek Gambir Village; (2) analyze
their relationship using Pearson correlation; and (3) estimate the predictive contribu-
tion of parental SSE to mathematics learning outcomes using simple linear regression.

RESEARCH METHODS

A. Research Design, Population, Participants, and Ethics

This study employed a quantitative ex post facto design because the independent vari-
able, parental SSE, was a naturally occurring condition and was not manipulated by the
researchers. The quantitative approach was selected to measure the association be-
tween variables objectively (Sugiyono, 2022; Creswell & Creswell, 2023).

The studypopulation comprised all children aged13–15 years residing inAekGambir Vil-
lage, Lumut District, Central Tapanuli Regency, including those whowere andwere not
enrolled in formal schooling at the time of the study. Village population data updated
in February 2026 identified 30 eligible children; therefore, all members of the popu-
lation were included through total sampling. Participants had varied schooling status:
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some attended formal junior high schools, while others attended an equivalent Pack-
age B program. All participants completed the same mathematics learning-outcome
test because the assessed content referred to general competencies for Grades VII–IX
rather than the learning outcomes of a specific school curriculum.

Informed consentwas obtained fromparents or guardians before data collection. They
received an explanation of the study’s purpose, the participants’ right to refuse or with-
drawwithout consequences, and the confidentiality of the children’s and families’ iden-
tities. Because the participants were children and therefore considered a vulnerable
population, data collection was conducted at their homes in the presence of a parent
or guardian.

B. Research Instruments

Two types of instruments were used. First, the parental SSE questionnaire comprised
20 statements rated on a four-point Likert scale (1 = Never, 2 = Sometimes, 3 = Often,
and 4 = Always). It covered education level (7 items), type of employment (6 items),
and family income level (7 items), producing a total score ranging from 20 to 80. The
researchers recognized that a Never–Always frequency scale is primarily intended to
measure behaviors or habits, whereas education, employment, and income are factual
or categorical characteristics. To address this limitation, the itemswere framed as state-
ments about the frequency of behaviors or conditions reflecting each dimension. Exam-
ples included “My parents read or search for information to support my learning” for
education, “My parents have jobs with regular income” for employment, and “My fam-
ily is able to meet the needs of learning tools without significant difficulty” for income.
This operationalization remains a limitation; therefore, future studies should supple-
ment the scale with factual data, such as the highest level of education completed and
nominal household income, for triangulation.

Second, the mathematics learning-outcome test comprised five essay questions, each
scored from 0 to 4, covering algebraic operations, ratios, and plane geometry based on
basic mathematics competencies for Grades VII–IX. The total score ranged from 0 to 20.
The test blueprint mapped these competencies to achievement indicators, with each
question representing one indicator. An analytical rubric assigned 0 points to a blank or
entirely incorrect answer, 1–2 points to a partially correct solution process, 3 points to
a correct process with an inaccurate final result, and 4 points to a correct and complete
answer. Amathematics education expert reviewed the instrument’s content validity to
assess the alignment of the questions with the achievement indicators and students’
cognitive levels. The instrument was then pilot-tested on a limited basis before being
administered to the study sample.
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C. Questionnaire Validity and Reliability Testing

Questionnaire validity was examined in SPSS using Pearson product-moment correla-
tions. The calculated r value for each item was compared with the critical value (df =

n− 2 = 28; α = .05; critical r = .361). An item was considered valid when its calculated
r exceeded the critical value. All 20 items were valid, with calculated r values ranging
from .382 to .749. Reliability was assessed using Cronbach’s alpha, which yielded a co-
efficient of .858 and indicated very high reliability (Arikunto, 2021). The item-validity
results are presented in Table 1.

Table 1. Validity Test Results for the Parental SSE Questionnaire

Indicators Number

of Items

Calculated
r Range

Education Level (X1) 7 .382--.749
Type of Employment (X2) 6 .401--.681
Income Level (X3) 7 .419--.712
Total 20 .382--.749

D. Data Analysis Techniques

Data were analyzed in SPSS through five stages. First, descriptive statistics were calcu-
lated, including the mean, standard deviation, minimum, and maximum for both vari-
ables. Second, the Kolmogorov–Smirnov test was used to assess normality (p > .05).
Third, linearitywas assessed using the Test for Linearity (p < .05 for Linearity and p > .05

for Deviation from Linearity). Fourth, Pearson product-moment correlation was used
to determine the strength and direction of the relationship between parental SSE (X)
and mathematics learning outcomes (Y). Fifth, simple linear regression was used to es-
timate the predictive contribution of parental SSE to children’s mathematics learning
outcomes using the equation Ŷ = a + bX . Because the ex post facto design was non-
experimental and correlational, the regression analysis represented a predictive associ-
ation rather than an experimentally established causal effect.

RESULTS AND DISCUSSION

A. Statistical Description of Variables

Among the 30 junior high school-aged participants in Aek Gambir Village, 60% had par-
ents whose highest educationwas elementary school or equivalent, 43.3% had parents
who worked as farmers or traders, and 56.7% came from families earning less than
Rp1,500,000 per month. Table 2 presents the descriptive statistics for the two main
study variables.
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Table 2. Descriptive Statistics of Research Variables

N Min Max Mean Std.

Deviation

Parental SSE (X) 30 27 77 52.17 13.173
Mathematics Learning Outcomes (Y) 30 5 19 13.37 2.773

Table 2 shows that parents’ SSE scores ranged from 27 to 77 (out of a theoretical range
of 20–80) with a mean of 52.17 and a standard deviation of 13.173. Children’s math-
ematics learning outcome scores ranged from 5 to 19 (out of a theoretical range of
0–20) with a mean of 13.37 (equivalent to 66.86 on a 100-point scale) and a standard
deviation of 2.773.

B. Prerequisite Analysis Tests

The Kolmogorov–Smirnov test yielded two-tailed significance values of .147 for X and
.163 for Y, both exceeding .05 and indicating that the data were normally distributed.
The linearity test yielded p < .001 for Linearity and p = .391 for Deviation from Linearity,
supporting a linear relationship between the variables.

C. Pearson Product Moment Correlation Test

The Pearson product-moment correlation results are presented in Table 3.

Table 3. Pearson Product Moment Correlation Test Results

Parental SSE (X) Mathematics Learning Outcomes (Y)

Pearson Correlation
(X)

1 .887**

Sig. (2-tailed) (X) -- < .001

N 30 30
Pearson Correlation
(Y)

.887** 1

Sig. (2-tailed) (Y) < .001 --

**. Significant correlation at the 0.01 level (2-tailed).

The correlation between parental SSE and children’s mathematics learning outcomes
was positive and statistically significant, r = .887, p < .001. According to the criteria
proposed by Sugiyono (2022), this coefficient represents a strong relationship.
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D. Simple Linear Regression Analysis

The results of the simple linear regression analysis are presented in Table 4 (Model Sum-
mary), Table 5 (ANOVA), and Table 6 (Coefficients).

Table 4. Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .887a .786 .778 1.305

a. Predictors: (Constant), Parental SSE (X)

Table 5. ANOVA Test Results

Model Sum of Squares df Mean Square F Sig.

Regression 175.279 1 175.279 102.916 < .001b

Residual 47.687 28 1.703 -- --
Total 222.967 29 -- -- --

b. Predictors: (Constant), Parental SSE (X); Dependent Variable: Mathematics Learning Outcomes
(Y).

Table 6. Regression Coefficients

Model B Std. Error Beta (β) t Sig.

1 (Constant) 3.631 .989 -- 3.672 .001
Parental SSE .187 .018 .887 10.145 < .001

a. Dependent Variable: Mathematics Learning Outcomes (Y).

Based on Tables 4–6, the simple linear regression equation was Ŷ = 3.631 + 0.187X .
The model explained 78.6% of the variance in mathematics learning outcomes (R2 =

.786) and was statistically significant, F (1, 28) = 102.916, p < .001. The parental SSE
coefficient was also statistically significant, t = 10.145, p < .001.

The findings indicate that parental SSE was strongly and positively associated with the
mathematics learning outcomes of junior high school-aged children in Aek Gambir Vil-
lage. The proportion of explained variancewas substantial for a single-predictormodel,
suggesting that SSE plays an important predictive role in this remote rural context. Con-
sistentwith the family investmentmodel described in the Introduction, this relationship
may operate partly through access to learning resources. Families earning less than
Rp1,500,000 per month may have difficulty providing mathematics books, adequate
stationery, or internet access, thereby limiting opportunities for independent study at
home. This interpretation is consistent with an Indonesian literature review on SSE and
student learning outcomes (Fahrurrozi et al., 2022) and an international meta-analysis
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showing a moderate association between SSE and academic achievement across con-
texts (Sirin, 2005).

The Central Statistics Agency (BPS) (2023) documented socioeconomic and educa-
tional conditions in Central Tapanuli, providing contextual support for the material
constraints identified in this study. Research in disadvantaged private schools in
Depok further showed that growth mindset and delayed gratification were associ-
ated with learning outcomes, illustrating how psychosocial factors may interact with
socioeconomic disadvantage (Rahardi & Dartanto, 2021).

In addition to material resources, the psychosocial pathway described by the family
stress model may also be relevant. Many parents in Aek Gambir Village work as farm-
ers or traders, occupations characterized by irregular schedules, uncertain income, and
physical demands. These conditionsmay limit the timeandenergy available for support-
ing children’s learning at home. However, this interpretation should remain cautious
because the present study did not directly measure parental support time or psycho-
logical distress. Moreover, Supit and Gosal (2023) reported no significant relationship
between parental economic status and student achievement in a different setting, re-
inforcing the possibility that contextual and psychosocial factors shape the association.

The remaining 21.4%of unexplained variance indicates that SSEwas not the only factor
associated with mathematics learning outcomes. Other possible contributors include
intrinsic motivation, peer support, confidence in mathematics (Amanda et al., 2024),
and the quality of non-formal learning opportunities in rural settings. Khasanah et al.
(2025) similarly emphasized that students from lower socioeconomic backgroundsmay
still achieve positive outcomes when supported by a favorable learning environment.
Educational interventions should therefore address both material constraints and the
broader learning environment.

These findings have practical implications for local education stakeholders. The Central
Tapanuli Regency government may consider educational subsidies, village-library
development, and shared learning facilities for economically disadvantaged families in
remote areas (BPS, 2023). Schools and village governments may also provide academic
mentoring and more equitable access to learning resources, as recommended by
Rohmah et al. (2025). Village-based parenting programs may further strengthen
parental awareness and involvement in children’s mathematics learning. Neverthe-
less, because the study used a correlational design and a small sample from one
village, these interventions should be evaluated through broader experimental or
quasi-experimental research before large-scale implementation.
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CONCLUSION AND RECOMMENDATIONS

Parental socioeconomic statuswaspositively and significantly associatedwith themath-
ematics learning outcomes of children aged 13–15 years in Aek Gambir Village. The
correlation was strong (r = .887, p < .001), and parental SSE explained 78.6% of the
variance in learning outcomes. These results indicate that parental SSE is an important
predictor of mathematics learning outcomes in the study context. However, because
the research used a correlational ex post facto design, the relationship should not be
interpreted as causal.

The study was limited by its small sample of 30 participants from one village, the use
of a frequency-based SSE scale without supporting factual data, and a single-predictor
regression model that did not include potential mediators or moderators. Future
studies should involve participants from several villages or districts, triangulate SSE
scores with factual information on education, occupation, and income, and examine
additional variables such as learning motivation, parental involvement, peer support,
and learning-assistance time. Mixed-methods and quasi-experimental designs are also
recommended to clarify the mechanisms underlying the relationship and evaluate the
effectiveness of educational support programs. At the practical level, schools and
local governments may pilot shared learning facilities, community-based academic
mentoring, and parent-literacy programs for families with limited socioeconomic
resources.
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