®

Check for
updates

The Use of Socioeconomic Status (SES) in PEMANTIK Instrument:

How Parental Education and Occupation Explain the Relationship with Children Literacy
and Numeracy Achievement?

Angela Merici Adem!, [ Nyoman Indhi Wiradika?, and Eri Yusron®

"'Pusat Studi Pendidikan dan Kebijakan
2 Universitas Pendidikan Ganesha, Bali, Indonesia
3 Universitas Negeri Yogyakarta, Yogyakarta, Indonesia

Abstract. Numerous research has shown the relationship between family SES with children literacy and
numeracy achievement, even since the children were in preschool. However, there have been mixed results
regarding this issue in Indonesia. This study aims to assess the quality of the Pengukuran Mandiri Literasi
dan Numerasi (PEMANTIK) SES indicators and to examine the relationship between SES and children's
literacy and numeracy achievement. This research uses data from the subject age 6 - 12 years (n = 1,637)
in Karawang Regency. Before looking into the association between family SES with children literacy and
numeracy achievement, this research will first analyze whether the data on parental education and
occupation could represent the family SES. The construct analysis found that SES Indicators on
PEMANTIK is a good fit. The relationship between parents’ education and occupation could explain
family and child’s SES, and there was a positive with moderate magnitude correlation between family SES
with students’ literacy (r = 0.41) and numeracy (r = 0.55) achievement. Moreover, the further analysis
shows that as the SES increases, the achievement also increases; leaving the low SES children with lower
scores, compared with their high SES peers. Specific interventions are needed in order to alleviate this
inequality issue, and particularly in assisting low SES children to learn in a more effective way which
could improve their literacy and numeracy achievement.
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1 Introduction

OECD (Organization for Economic Cooperation and Development) and PISA
(Program for International Student Assessment) define Socioeconomic Status (SES)
as a concept reflecting financial, social, cultural, and human resources that a child
could afford [1]. The American Psychology Association (APA) sees SES as a position
of a person or group in a socioeconomic stage, which is a combination of several
social and economic aspects, such as income, education and occupation level, home
location, and number of family members. These aspects then form a composite value
of SES and this research, specifically, uses parental education and occupation as SES
indicator. However, it first will analyze whether the education and occupation of
parents could represent a child's SES, before examining the relation with literacy and
numeracy achievement.

1.1 How does SES affect students’ achievement?

Numerous research has shown the relation of literacy and numeracy achievement with
family SES, where the lower the SES, the lower the achievement, and vice versa. In
the US, it's closely related to the opportunity gap to access quality education,
particularly by putting the low SES children at high risk. White research then became
the first research to show this relationship [2]. His research showed that if SES is a
composite of income, parents’ occupation and education, and a child as a unit of
analysis, then the correlation with achievement is weak (r = 0.22). Meanwhile, when
the unit of analysis is the aggregate score of several indicators, including school, then
the correlation between SES and achievement is quite strong (r = 0.73). However, the
variety of SES definition and indicators lead to different conclusions, especially in
determining the magnitude of the correlation.

The international assessment such as PISA and TIMSS also showed the
achievement gap happening in many countries [3]. In OECD countries, on average,
children from high SES families scored 89 points higher in reading than their low
SES counterparts. The relation is stronger in mathematics, where children’ SES could
predict almost 14 percent of their math score. Research in Australia using PISA
results in 2003 also concluded that higher SES children have a higher math score [4].
In Taiwan, parental income, specifically, affects children's achievement significantly,
with higher income families having their child score better [5].

In a study using data from a survey of preschool students in the United States,
disparities in children's cognitive skills, especially reading, were clearly visible at the
beginning of preschool, with children from high socioeconomic groups having far
better reading skills and being more ready to learn than their peers from low SES
groups [6]. The lower the SES of a child's family, the lower the child's readiness to
learn in preschool. Disparities that occur before starting elementary school are feared
to widen and further disadvantage children from low SES families if they are not
intervened early.
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Differences in cognitive skills on the first day of kindergarten

Fig. 1. Difference of cognitive ability of students entering preschool. Source: [6]

Similar to the results of other studies, research in Indonesia that looked at the effect
of SES, especially parental education, on the mathematics achievement of high school
students also showed that maternal education has a stronger influence on student
achievement in school [7]. Research conducted by Inovasi untuk Anak Sekolah
Indonesia (INOVASI) also showed that children who are in families with high
maternal education, high household spending, and more possessions (cell phones and
internet access) - as some of the factors that shape SES-, tend to have higher
achievement [8]. However, interestingly, based on the results of the National
Education Report in 2021, there was no difference in the achievement of children's
literacy and numeracy based on SES in almost all provinces in Indonesia. Saniarto's
research also showed similar results, where no correlation was found between parental
education and income levels with children's learning outcomes [9], and Rahayu's
research which showed that parents' SES level does not have a direct impact on
children's learning outcomes [10].

Research found that children from low SES families or communities are more
likely to have slower academic skill development than children from high SES
families [11]. The American Psychological Association (APA) also adds that growing
up in a low-SES family is associated with weak cognitive, language, memory, and
social-emotional development in children, which can impact their earnings and health
as adults. In addition, school systems in low-SES areas or communities are more
likely to lack adequate resources, which can negatively affect student development
and academic outcomes [12].

This means that in many locations, children from families with low SES are less
likely to have the same learning experiences as children from higher SES families,
both in school and outside of school [13]. The access to learning support, such as
book ownership, and parental involvement in learning is also lacking, which then
contributes to the difference in children's academic achievement [12]. Children from
lower-middle-class families are also less likely to receive meaningful learning outside
of school hours, compared to their higher-SES peers who generally have access to
additional learning after school [14]. The inequality that occurs even before a child
starts their elementary school education will affect their academic achievement,
including literacy and numeracy, during their school years, affecting other aspects
such as access and participation in higher education, and on the change in the child's
SES when they are adults [15].
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Fig. 2. Relationship of SES with other education-related factors. Source: [3]

Research on the relationship between SES and early literacy and numeracy
achievement is then very important because its results can show the urgency of the
need for intervention and then be used as the basis for programs to minimize learning
outcome disparities since the beginning of a child's schooling [10]. Heckman found
that since third grade, the achievement gap between children with different SES levels
tends to be stable, meaning that interventions or learning processes at subsequent
levels will have little impact in reducing or widening the existing gap before starting
school [11]. This emphasizes the need for interventions to be given from the early
stages of the education process, interventions that can strengthen the foundation of
knowledge and basic skills mastery, especially literacy and numeracy. Certain
interventions and approaches, both in school and outside of school, can be carried out
with a focus on improving the literacy and numeracy achievement of children from
lower-middle SES and to increase access to learning resources that can support their
learning process inside and outside of school.

This study will first look at how SES can be represented by parental job and
education background, specifically by using PEMANTIK as an assessment platform
[16]; before examining how the relationship between children's SES and their basic
literacy and numeracy achievement; whether the relationships found in many studies
are also proven to exist in the process of children's learning development who are the
subjects of the study.

2 Method

This study uses an exploratory descriptive study with a quantitative approach. The
Confirmatory Factor Analysis aims to describe the quality of the PEMANTIK
instrument to measure SES. Assessment platform PEMANTIK is a web-based
platform that is specifically used as a diagnostic tool for measuring literacy and
numeracy achievement level of children aged 6 - 12. The descriptive study is in line
with the research objective, which is to see the functionality of the SES-related
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instrument in the PEMANTIK instrument. This study also explores the relationship
between SES and children's literacy and numeracy achievement.

The research sample was selected using data from a literacy and numeracy
assessment, -using PEMANTIK assessment platform-, and intervention conducted by
Yayasan Inspirasi in Karawang Regency, West Java. The survey technique used was a
census survey, which uses all members of the population as a sample [17]. A census
survey is used to provide detailed information about all or most elements in the
population. The research sample for this study consisted of 1,637 elementary school
students aged 6-12 years old in Karawang Regency.

PEMANTIK, a rapid survey assessment platform, was developed using simple and
most used SES questions, without some comprehensive questions such as parental
income or the availability of access to literacy and numeracy facilities. The
PEMANTIK instrument determined SES through four main questions or information:
father's education (EDUF), mother's education (EDUM), father's occupation (FJO),
and mother's occupation (MJO). To prove that these four main questions can measure
the SES variable, the instrument's construct measurement is carried out using factor
analysis.

The following analysis is to determine the cut-off to create SES categories based
on the Composite SES score in the dataset. The criteria determination uses a reference
that has been established using the total score of parental education and occupation as
shown in Table 1.

Table 1. SES classification

SES Class Total Score
I Upper 15-16
1I Upper Middle 11-14
111 Lower Middle 6-10
I\Y% Lower 4-5

All data analyzes conducted in this study used the RStudio software. Exploratory
Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were analyzed using
the ‘/avaan’ package [18] and data were visualized using the ‘semPlot’ package [19].
Afterwards, the correlation analysis was performed to identify the relationship
between SES scores and children's literacy and numeracy achievement.

3 Results and Discussion

3.1  Construct Validity Result

The results of factor analysis shows that the eigenvalues of the resulting factors were
2.118, 0.868, 0.694, and 0.318. The decision that the four questions could be one
factor is since the eigenvalue of the first factor is much larger than the others, or
eigenvalues >1 [20].

The results of Figure 3 are the output of a measurement model using confirmatory
factor analysis (CFA) with the “lavaan” package in R. The model is tested with
measurement data from 4 latent variables, namely FJOB, EDUF, MJOB, and EDUM.
The results show that the model is a good fit to the available data because of the high
values of the comparative fit index (CFI) and Tucker-Lewis’s index (TLI) (0.989 and
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0.968 respectively)[21]. In addition, the RMSEA value of 0.087 indicates that the
model has a good fit to the data. The results show that the four latent variables are
interrelated and have significant positive relationships with loading factors > 0.3 [21],

[22], [23].
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Fig. 3. CFA model for SES indicators

3.2 Correlation and Association between SES and Literacy and Numeracy
Achievement

The analysis implies that there is a correlation between the SES variable and literacy
achievement. The correlation coefficient between the two variables is 0.41, which
indicates a moderate positive relationship. Similarly, the correlation between
numeracy achievement and SES is also positive with a moderate magnitude, which is
0.55, implicating the linear relationship between the variables. Linear regression
analysis also illustrates that one standard deviation increase in SES is associated with
0.24 standard deviation increase in literacy and 0.31 standard deviation for numeracy
score. This concludes that as the SES increases, literacy and numeracy achievement
also improve. This condition leads to consistent inequality in children’s achievement
due to their family SES, leaving the low SES students behind their high SES
counterparts.

The positive influence between Socioeconomic Status (SES) and students' literacy
and numeracy achievement is attributed to the fact that the questions used to measure
SES are well-fitted as a measurement model. Specifically, they are directed as
predictive variables for literacy and numeracy achievement. The differences in the
predictive variable results of SES for measuring students' Literacy and Numeracy
Achievement with PEMANTIK, compared to the national assessment results, are
presumed to be due to variations in sample characteristics. The national assessment
focuses on grades 5, 8, and 11, while PEMANTIK focuses on children aged 6-12,
encompassing populations from both formal and non-formal schools, resulting in SES
characteristics that tend to be diverse. In the context of prediction models,
heterogeneity in predictor measurement between derivation and validation data can
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result in miscalibration of predictions and reduced overall predictive accuracy [24],
[25].

This result is similar with the result of other research, highlighting the crucial
effects of family SES on children's achievement. While SES is not the sole factor
affecting children's achievement, the effects could be lasting since children spend
more time at home and at the community. As previously mentioned, children from a
better off family background have more access to additional learning resources and
support (parental support or surrounding), making them not rely solely on lessons
from school. From a young age, they have access to activities that stimulate their
cognitive skills to develop, including in early literacy and numeracy. Well educated
high SES parents are more likely to read to their children, such as stories, than parents
with lower levels of education and/or low SES family.

They also use their good speaking and language skills to communicate with their
children [26]. In communication, these parents tend to use more complex, extensive,
and varied vocabulary, which can influence and increase children's vocabulary.
Research in the United States estimates that since the age of 3, children from low SES
families are likely to hear less than a third of the words that children from high SES

families hear [26]. As a result, when they are at school, children from families of
highly educated parents have better early literacy skills, with them being able to form
and use more complex sentences and have a larger vocabulary even before they start
school. Further, this is relevant with other research mentioned above that the
inequality of skills is developed from an early academic stage.

During school years, they also have access to high quality afterschool learning
programs or even have their parents support and assistance during learning. In
contrast, their low SES peers tend to have less opportunity, they most likely study
only at school, and after school hours are over, they go home and study independently
or simply help their parents work (e.g., farming, raising livestock, etc.). This stark
difference, if not addressed, has the possibility of widening the achievement
inequality between these two groups of children.

4 Conclusion and Recommendation

The results indicate that the SES instrument can be used to measure SES with four
questionnaire items. These items measure parental education (both father and mother)
and parental occupation (both father and mother). SES instrument four questions
allows for quick data collection, making it suitable for subjects involving children.
The analysis results show that SES has a significant impact on children's literacy
and numeracy achievement, and that the achievement gap increases as the SES level
increases. Therefore, specific interventions or programs need to be provided,
especially for children from low-SES families who have low literacy and numeracy
achievement. At the school level, teachers are recommended to practice teaching at
the right level, a concept of teaching that is tailored to the level of ability and needs of
the child. Teachers are expected to conduct an assessment first to see how far the
students have progressed, and at what stage the development needs of their literacy
and numeracy knowledge and skills are. The results of this assessment are then used
as a foundation for the learning process and the provision of additional support,
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especially for children from low-SES families who have low literacy and numeracy
achievement. However, further research is also needed to examine other determining
factors of children’s literacy and numeracy achievement.

In addition, providing access to meaningful learning outside of school hours can
help children from low-SES families improve their literacy and numeracy skills.
There is a growing body of research that shows the effectiveness of meaningful
after-school learning, particularly as one approach (in addition to in-school learning)
to reduce the achievement gap for children from low-income families [27], [28], [29].
This can be done and achieved through collaboration with educational advocacy
communities (working specifically in literacy and numeracy), the involvement of
local governments, and communities around the children's residence. However, to be
an effective process, interventions involving non-school parties also need to be
evidence-based, using data on the child's achievement stage and learning needs
(PEMANTIK can also be used as it is a community friendly platform), as well as
using interventions that have been scientifically proven to improve the child's literacy
and numeracy competence.
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