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ABSTRACT

Background: Population growth is influenced by births, migration, and deaths, while its relationship with
economic conditions, unemployment, land availability, and access to education is an important regional issue.
Education is a right for all Indonesian citizens as stipulated in Article 31 Paragraph 1 of the 1945 Constitution.
This study aims to analyze factors associated with population growth and the distribution of education levels in
Cilacap Regency based on census data from the Statisctics Indonesia/Badan Pusat Statistik (BPS). Methods: This
research uses a quantitative descriptive approach and an ex-post facto design, as the variables are not
manipulated because the events have already occurred. Secondary data from publicly available government
sources were analyzed to describe population growth and the distribution of education levels in Cilacap Regency
over the last five years. Findings: The descriptive analysis shows that population growth in Cilacap Regency is
associated with birth, death, and migration rates. Economic conditions are also observed alongside population
growth patterns. The distribution of education levels is associated with internal factors, including interests,
motivation, and learning abilities, and external factors, including family support, social environment, economic
conditions, and educational facilities. Economic conditions and educational facilities are particularly highlighted
in relation to education distribution. Conclusion: Population growth and education distribution in Cilacap
Regency show patterns associated with demographic and socioeconomic conditions. Improved economic
conditions may support broader access to higher education. Novelty/Originality of this article: This study
provides a descriptive analysis of population growth and education distribution in Cilacap Regency over the last
5 years, highlighting demographic and socioeconomic patterns based on publicly available BPS data.

KEYWORDS: Cilacap; distribution; education; population; population dynamics.

1. Introduction

Data are essential for society, including population data, as they provide a fundamental
basis for implementing government programs such as work-program planning, sustainable
development, disease-potential analysis, and educational data mapping. Population data
can be obtained through censuses conducted by Statistics Indonesia/Badan Pusat Statistik
(BPS) at both the regency and national levels. Statistics Indonesia regularly publishes
population data each year, including data on population growth in specific regions. Rapid
population growth is a global concern in many countries because increases in population
size are accompanied by various challenges, particularly in the economic and educational
sectors. Population growth and its implications have therefore become important topics of
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study across countries. Examining the causes and consequences of population growth in a
particular region can provide opportunities to assess community needs and support the
achievement of sustainable development goals or the Sustainable Development Goals
(SDGs). Data from Statistics Indonesia indicate that Indonesia's population growth rate
continues to require serious attention, given that Indonesia is among the world's most
densely populated countries. To control population growth at the national level, Indonesia
has implemented several preventive measures, including the Family Planning/Keluarga
Berencana (KB) program. Family Planning is a government program implemented at the
individual level to regulate birth spacing or reduce fertility through contraceptive methods,
either hormonal or nonhormonal, which may be permanent or temporary depending on the
type of contraception used (Sartika et al., 2020). Consequently, population growth is not
only a national challenge but also a challenge faced by individual regions, including Cilacap
Regency.

Cilacap Regency is one of the largest regencies in Central Java Province and plays a
strategic role in geographic, economic, and sociocultural terms. Located on the southern
coast of Java Island, Cilacap is home not only to vital industrial facilities, such as PT
Pertamina Refinary Unit (RU) IV and the Cilacap Steam Power Plant/Pembangkit Listrik
Tenaga Uap (PLTU Cilacap), but also to agricultural and fisheries sectors that serve as
important pillars of the local economy. In the context of national and regional development,
a comprehensive understanding of population dynamics is essential for designing effective
and sustainable policies. In pursuing sustainable development, Cilacap Regency faces
complex challenges, including population growth dynamics, employment availability,
healthcare facilities, infrastructure, and equitable access to education. High population
growth without corresponding improvements in human resource quality may become a
development burden (population burden) because it increases expenditure on basic
services such as education, healthcare, and infrastructure that may remain consumptive
without generating corresponding increases in productivity, thereby reducing fiscal
resources available for productive public investment (Todaro & Smith, 2015). Therefore,
stable and controlled population growth accompanied by improvements in human resource
quality can serve as a valuable development asset.

Population growth in Cilacap Regency is influenced by various factors, including
fertility, mortality, and population movement or migration. Fertility and mortality affect
population growth through natural demographic processes, whereas migration affects
population growth through geographic population movement, as migration is a
fundamental component that changes the size, structure, and distribution of a population
across geographic areas (Lee, 1966). Migration in Cilacap Regency may be influenced by the
region's attractiveness as an industrial area. This factor may, in turn, shape the age
composition of the population and affect the size of the labor force as well as disparities in
access to education through an uneven distribution of educational attainment.

Education is a conscious and planned effort undertaken by individuals to develop their
potential for their future benefit (Law No. 20 of 2003). Education for Indonesian citizens is
guaranteed under Article 31(1) of the 1945 Constitution, which stipulates that all citizens
have the right to adequate education. Therefore, education is essential for individuals to
develop their potential and improve their future prospects. However, in practice,
communities continue to face challenges in obtaining adequate educational opportunities,
resulting in disparities that contribute to an uneven distribution of educational attainment.
The distribution of educational attainment is a fundamental indicator of human resource
quality improvement. Equitable and high-quality educational attainment is essential for
creating a competent workforce, alleviating poverty, and promoting innovation. However,
disparities in educational attainment frequently occur across regions within a regency.
Urban areas tend to have better access to and quality of education than remote areas.
Analyzing the distribution of educational attainment can reveal disparities in human
resource capacity that may hinder equitable development and, consequently, affect the
sustainability of regional economic development.
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Economic or financial conditions are among the factors considered by communities
when pursuing higher levels of education. This issue is closely associated with parents’
expectations regarding their children's future, requiring families to identify alternative
strategies for addressing economic or financial constraints. Economics is a social science
that examines human activities related to the production, distribution, and consumption of
goods and services (Department of National Education, 2014). The term “economics”
originates from the Greek words oikos, meaning household, and nomos, meaning rule, and
can therefore be broadly interpreted as the rules governing household affairs. Accordingly,
economic or financial conditions represent an important external factor that may influence
individuals' opportunities to develop their capabilities through higher education.

Therefore, this study aims to analyze the relationships among economic conditions,
demographic conditions, educational facilities, and the distribution of educational
attainment in Cilacap Regency over the most recent five-year period. The analysis employs
path analysis based on Partial Least Squares (PLS) within a Structural Equation Modeling
(SEM) framework to identify the factors associated with the distribution of educational
attainment among the population.

2. Methods

The research employed a quantitative descriptive method to identify and analyze the
relationship between population growth and the distribution of educational attainment
among the population of Cilacap Regency over the most recent five-year period. Descriptive
research is used to provide an account of the phenomena or symptoms under investigation
through descriptions of variable values, trends, or samples (Sugiyono, 2022; Creswell &
Creswell, 2023). The study employed an ex-post facto research design, in which no
treatment was administered to the variables because the events examined had already
occurred.
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The data used in this study were secondary data that had been previously collected and
publicly published by a government institution. The main advantage of secondary data is its
greater efficiency in terms of time and cost for data collection and validation, whereas its
limitation is that changes in conditions or outdated data may reduce the relevance of the
findings. The secondary data used in this article were obtained from population surveys
conducted by Statistics Indonesia and publicly published for the period from 2020 to 2025,
after which the data were analyzed using SmartPLS. This software was selected because it
automatically reduces the complexity of the modeling process, allowing greater emphasis
on predicting causal parameters and is therefore commonly referred to as soft modeling
(Pering, 2020). SmartPLS is also relatively easy to use and is particularly suitable for studies
involving small sample sizes (Purwanto et al, 2021). Research hypotheses represent
tentative answers to the research questions (Nursalam, 2008). The hypotheses formulated
in this study were as follows: Educational facilities have a positive and significant
relationship with the distribution of educational attainment; economic conditions have a
positive and significant relationship with educational facilities; and demographic conditions
have a positive and significant relationship with educational facilities.

3. Results and Discussion
3.1 Result
3.1.1 Algorithm test (outer model)
The algorithm test, also referred to as the outer model or measurement model, was

conducted using the PLS Algorithm to examine the relationship between each indicator and
its respective variable. The test results produced the following model present in Figure 2.

Poverty L\
0.631
Labor Forc
FanLclpa’(ior: l:ate &ggi;
e Regior{aI7 Lo
Minimum Wage Economy
0.376
== = Higher Education
Gross Enrollment |
Rate — 0.914%
0.549 0.862- Elementary School
Net Enrollment g 0 560 0.818 0.669 c
Rate J 0.891 0.811 ~p  Senior High/
. ~ 0.838 Vocational School
i |
Facilities | ~
Educational Educational | sunior High School
Facilities Attainment Distribution
0.390
Rate *—(.048

Growth 4 0850

Demography

Fig. 2. Outer model

The measurement model generated through the outer model analysis is summarized in
a more concise form in Table 1. The convergent validity test was conducted to assess the
validity of the proposed model based on the loading factor values. A model is generally
considered valid when the loading factor value is greater than 0.50. Based on the test results,
the model was considered to demonstrate adequate validity because all indicators had
loading factor values greater than 0.50. This indicates that all variables met the specified
validity criterion. Convergent validity demonstrates that the indicators within each
construct are relatively consistent and aligned, thereby exhibiting a strong correlation in
measuring the construct.

Based on Table 1, the Average Variance Extracted (AVE) values for each variable were
identified. Average Variance Extracted (AVE) measures the proportion of indicator variance
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explained by a construct. A higher AVE value indicates that the indicators represent the
construct more effectively. The AVE value can be calculated as the average of the squared
loading factors of all indicators associated with a construct. A construct is generally
considered to have adequate convergent validity when its AVE value exceeds 0.50
(Amiruddien et al., 2013; Ghozali, 2014; Yuhana et al., 2024). Based on the preceding table,
two variables can be considered to have adequate convergent validity because their AVE
values exceed 0.50, whereas two variables have inadequate convergent validity because
their AVE values are below 0.50. This finding indicates that the latent variables do not yet
explain the variance or variability of their respective indicators sufficiently and that some
overlap may exist among the indicators.

Table 1. Outer model

Loadin Collinearity Average Variance
No. Variable/Construct Factor g Statistics Extracted Category
(VIF) (AVE)
1 Educational Facilities
Gross Enrollment Rate 0.549 1.091 .
0.326 Invalid
Net Enrollment Rate 0.560 1.084
Facilities 0.891 1.119
2 Economic Conditions
Poverty 0.631 1.164
Regional Minimum
Wage/Upah Minimum 0.821 1.208 )
Regional (UMR) 0.375 Invalid
Labor Force
Participation Rate/Tingkat
Partisipasi Angkatan Kerja 0.740 1.185
(TPAK)
3 Population
Growth Rate 0.948 1.877 0.581 Valid
Population Growth 0.880 1.877
4 Distribution of Educational
Attainment
Elementary School 0.862 3.559
Senior High School/ 0.510 Valid
Vocational High School 0.811 2.116
Junior High School 0.838 1.766
University 0.914 4.158

Discriminant validity was subsequently assessed using the Fornell-Larcker criterion,
as presented in Table 2. Discriminant validity can be assessed using cross-loading values or
the Fornell-Larcker criterion. A construct is generally considered to demonstrate adequate
discriminant validity when the relevant value exceeds 0.70 (Ghozali, 2014; Yuhana et al,,
2024). This assessment is important because it determines whether the constructs are
sufficiently distinct and prevents overlapping relationships among variables from reducing
the accuracy of construct measurement.

Table 2. Fornell-larcker criterion

Construct Educational Economic Populations Distribution of Educational
Facilities Conditions p Attainment

Educational

Facilities 0.476

Economic

Conditions 0.463 0.510
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Populations 0.465 0.517 0.635

Distribution of

Educational 0.568 0.482 0.658 0.595
Attainment

Discriminant validity was further assessed using the cross-loading values for each
construct. The results are presented in Table 3. Based on the model assessment, all variables
can be considered to have inadequate discriminant validity because the Fornell-Larcker
criterion values are below 0.70. This suggests that the constructs have not yet demonstrated
sufficient empirical distinctiveness and may still exhibit overlapping characteristics, making
it difficult to clearly differentiate one construct from another.

Table 3. Cross-loading values

Distribution of

Construct l];l;i;;atic;nal Eg?lr(lici)trir; erIS Populations Edugational
Attainment

APK 0.381 0.203 0.201 0.218

APM 0.389 0.230 0.217 0.233

Facilities 0.619 0.446 0.456 0.582

Poverty 0.237 0.438 0.303 0.231

Growth Rate 0.494 0.442 0.658 0.635

PT 0.494 0.442 0.658 0.635

Population Growth 0.329 0.527 0.611 0.563

SD 0.410 0.241 0.581 0.599

SMA/SMK 0.329 0.527 0.611 0.563

SMP 0.619 0.446 0.456 0.582

TPAK 0.425 0.570 0.330 0.326

UMR 0.324 0.514 0.524 0.503

Composite reliability testing was conducted to determine the reliability of the
constructs used in the study. This assessment was performed for each indicator forming a
construct to evaluate the internal consistency of the proposed model. Reliability can be
assessed using Cronbach's alpha or composite reliability. A construct is generally
considered reliable when its composite reliability value exceeds 0.70, while several sources
use a Cronbach's alpha threshold of 0.60 (Kodarisman & Nugroho, 2013; Ghozali, 2014;
Yuhana et al., 2024). Higher composite reliability values indicate greater consistency among
the indicators in measuring the corresponding construct. The results of the composite
reliability assessment are presented in Table 4.

Table 4. Composite reliability

. Cronbach's Composite
Variable Alpha rho_A Reliability Category
Educational Facilities 0.329 0.437 0.497 Weak
Economic Conditions 0.406 0.432 0.539 Weak
Populations 0.563 0.631 0.632 Weak
Distribution of 0,612 0,639 0,636 Weak

Educational Attainment

Based on the test results, it can be concluded that all variables have weak reliability, as
their composite reliability values are below 0.70. The algorithm test also indicates that
several indicators have relatively weak relationships with their respective constructs.
Therefore, although some indicators may demonstrate acceptable loading factor values, the
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overall model requires further consideration because the reliability results do not meet the
commonly recommended threshold.

[tis also important to note that the Cronbach's alpha values for some variables are close
to or below the minimum criterion. This condition may indicate the influence of sample size,
the number of instrument items, and other sample characteristics on the reliability
estimates. Previous studies have discussed the potential influence of these factors on
Cronbach's alpha values (Pretorius & Padmanabhanunni, 2025; Rak & Wrze$niowski,
2024). In the present study, the relatively small sample size may have contributed to the
low Cronbach's alpha values. After the validity and reliability of the constructs were
assessed, the structural model was subsequently evaluated.

3.1.2 Structural model test (inner model)

The structural model, or inner model, was assessed using bootstrapping to examine the
relationships among endogenous variables. The assessment involved the R-square values
to evaluate the predictive strength of the structural model and the relationships among
constructs, as well as to assess the hypothesized relationships in this study. The results of
the inner model assessment are presented in Figure 3.
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Fig. 3. Inner model
The model above presents the R-square values for each endogenous variable, which
indicate the predictive strength of the proposed structural model. The R-square values are

summarized in Table 5.

Table 5. R-square

R Square Adjusted R Square
Educational Facilities 0.355 0.279
Dlsttlbutlon of Educational 0.464 0.441
Attainment
Table 6. F-square
Distribution
Educational Economic Populations of
Facilities Conditions p Educational
Attainment
Educational Facilities 2.025
Economic Conditions 0.089
Populations 0.096

SPMS. 2026, VOLUME 3, ISSUE 2 https://doi.org/10.61511/spms.v3i2.2026.3210


https://doi.org/10.61511/spms.v3i2.2026.3210

Andriyanto (2026) 64

Distribution of Educational
Attainment

Table 7. Bootstrapping results

S:;ﬁg;:l Sample 332:32?1 T Statistics P
(0) Mean (M) (STDEV) (] O/STDEV |) Values

Educational Facilities ->
Distribution of 0.568 0.567 0.186 3.053 0.002
Educational Attainment

Economic Conditions->

Distribution of 0.261 0.266 0.306 0.592 0.274
Educational Attainment
Demographic ->

Educational Facilities 0.271 0.297 0.285 0.659 0.238

After the bootstrapping results were obtained, hypothesis testing was conducted to
address the research questions using a two-tailed test, as presented in Table 8.

Table 8. Hypothesis testing

Hypothesis Value Critical value Decision

Hypothesis-1 3.053 +1.96 HO Reject
-1.96

Hypothesis-2 0.592 +1.96 HO Fail to reject
-1.96

Hypothesis-3 0.659 +1.96 HO Fail to reject
-1.96

Based on the hypothesis-testing results, two null hypotheses were not rejected, namely
Hypotheses 2 and 3. These hypotheses examined the direct relationships between economic
conditions and educational facilities, and between demographic conditions and educational
facilities, respectively.

3.2 Discussion

The discussion in this study focuses on path analysis, a method developed by geneticist
Sewall Wright between 1918 and 1921 to explain causal relationships within genetic
populations. Path analysis is an extension of correlation analysis that enables the
interpretation of relationships based on their consequences and is closely related to
multiple regression analysis (Sarwono, 2011). In this study, path analysis was used to
examine relationships among variables, construct a model that could be more readily
observed and interpreted, and analyze the hypotheses formulated in the study.

The analysis revealed that the t-value was greater than the critical value (3.053 > 1.96).
This finding indicates a positive and significant relationship between educational facilities
and the distribution of educational attainment. In other words, the condition and
development of educational facilities in a particular region influence the distribution of
educational attainment among its population. Better educational facilities contribute
positively to the distribution of educational attainment and may therefore reduce
disparities in educational attainment. This finding is supported by Khisandoko et al. (2025)
and Kamalia & Nawangsih (2025), who reported that disparities in educational facilities
significantly contribute to differences in educational completion across regions.
Accordingly, areas with better educational accessibility tend to achieve higher educational
outcomes. This is because accessibility-related factors, such as distance, environmental
conditions, and the availability of educational facilities, influence the distribution of
educational attainment within a region. Greater educational accessibility may increase
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people's motivation to pursue education by reducing external barriers, including physical
and economic constraints; creating a more positive and personalized learning experience;
and fulfilling basic psychological needs, such as competence, relatedness, and autonomy,
which constitute important sources of intrinsic motivation. Thus, accessibility is not merely
a prerequisite for entering the education system but also a foundation for developing the
willingness to continue learning within it (Aminah, 2025; Hidayat et al., 2024).

The analysis showed that the t-value was lower than the critical value (0.592 < 1.96).
This finding indicates that economic conditions do not have a positive and significant
relationship with the development of educational facilities. In other words, the economic
conditions of the population in a particular region do not directly influence the availability
or development of educational facilities in that region. Economic conditions alone do not
necessarily determine the distribution of educational facilities. Instead, other factors may
influence or mediate the relationship between population characteristics and educational
outcomes in a region. This finding may be explained by education policies that provide
financial support to students, thereby reducing disparities in educational access resulting
from differences in household economic conditions. The finding is consistent with Maharani
& Sishadiyati (2025), who stated that community economic conditions are not directly
associated with the condition of educational facilities but tend to influence the distribution
of educational opportunities. Economic conditions do not necessarily determine the
number of educational facilities available; rather, they may affect participation in education,
which subsequently influences literacy rates and school dropout rates. Limited or unstable
economic conditions may constrain the ability of households to meet education-related
expenses, including transportation, books, uniforms, and other necessities, even when
tuition is provided free of charge (Galuh & Hanifa, 2025; Ozturk et al., 2025; Agusti et al.,
2025).

The analysis revealed that the t-value was lower than the critical value (0.659 < 1.96).
This finding indicates that demographic conditions do not have a positive and significant
relationship with educational facilities. In other words, population development in a
particular region does not directly influence the development of educational facilities in that
region. Population characteristics, including population growth and the population growth
rate, do not necessarily determine an increase in the quantity of educational facilities. This
result also suggests that other factors may influence or mediate the relationship between
demographic conditions and the distribution of educational opportunities in a region.

These findings reinforce the premise that the effects of demographic conditions on
educational distribution cannot be generalized as a direct relationship. This interpretation
is consistent with Maulida (2025) and Jones & Pratomo (2022), who stated that the
availability and condition of educational facilities are not always determined by population
demographics but may also be influenced by other factors, such as government policies and
economic conditions. In some cases, disparities may arise from failures in planning and
implementation to respond adequately to demographic changes rather than from the
absence of a relationship between demographics and educational facilities.

Such failures may occur when policies concerning new student admissions and school
construction do not accurately anticipate demographic changes. This situation can create a
mismatch between the supply and demand for educational services and potentially widen
disparities that restrict social upward mobility among communities trapped in a cycle of
structural poverty (Marbun et al, 2025). Therefore, appropriate policies and effective
management are necessary to develop educational facilities that correspond to
demographic conditions and maintain a balance between the supply and demand for
educational services.

4. Conclusions
The Cinangka Coastal Area is characterized by relatively flat and low-lying topography

and a high level of tsunami hazard. Inundation modeling under a 10 m wave scenario
indicates that flooding could affect all seven coastal villages and extend approximately 100
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m inland from the shoreline. Tsunami vulnerability varies across the area, with low
vulnerability in Bulakan and Pasauran, moderate vulnerability in Cinangka, Kamasan, and
Umbul Tanjung, and high vulnerability in Karang Suraga and Sindanglaya. The physical
component is relatively dominant in determining vulnerability. These conditions indicate
that the concentration of settlements, public facilities, and economic activities within
exposed areas is an important factor shaping regional vulnerability.

An evaluation of spatial utilization indicates that the development of built-up areas has
not fully considered tsunami hazards and vulnerability. The area occupied by settlements
and built-up land increased by 59.80 ha between 2015 and 2023, while 33.2% of
settlements and public facilities were located within the 100 m coastal setback. In addition,
approximately 57.55 ha of tourism areas were situated within both the coastal setback and
tsunami hazard zones. These conditions indicate inconsistencies between actual spatial
utilization and coastal protection regulations. Therefore, spatial management in the
Cinangka Coastal Area should prioritize controlling land use based on tsunami hazard and
vulnerability levels through the consistentimplementation of hazard-prone area zoning and
coastal setback regulations.
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