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ABSTRACT

The aim of the study is to compare whether there is a significant difference between the PISA exam
averages of countries with the highest income inequality and countries with the lowest income
inequality and to determine whether there is a significant relationship between income inequality
and PISA success. The study group was selected from among the countries with the highest and
lowest income inequality according to the GINI index using the contrast sampling technique, which
is a purposive sampling technique. T-test, correlation and simple linear regression analyses were
conducted on income inequality and PISA scores. The average PISA scores of the 12 countries with
the highest income inequality and the 12 countries with the lowest income inequality were compared
with the average scores of the same countries regarding income inequality. There is a significant
difference between the average PISA scores of the countries with the highest and lowest income
inequality. There is a significant and inverse relationship between income inequality and PISA
success. While income inequality increases, PISA success decreases, while PISA success increases as
income inequality decreases. According to the simple linear regression model, income inequality
predicts PISA success significantly as the only independent variable. Income inequality is a
determinant of students' academic success.
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RESUMO

O objetivo do estudo é comparar se hd uma diferenca significativa entre as médias do exame PISA
dos paises com maior desigualdade de renda e dos paises com menor desigualdade de renda e
determinar se ha uma relacdo significativa entre a desigualdade de renda e o sucesso no PISA. O
grupo de estudo foi selecionado entre os paises com a maior e a menor desigualdade de renda, de
acordo com o indice GINI, usando a técnica de amostragem por contraste, que é uma técnica de
amostragem intencional. Foram realizadas analises de teste T, correlacdo e regressdo linear simples
sobre a desigualdade de renda e as pontuagdes do PISA. As pontuagdes médias do PISA dos 12 paises
com a maior desigualdade de renda e dos 12 paises com a menor desigualdade de renda foram
comparadas com as pontuac¢des médias dos mesmos paises em relagio a desigualdade de renda. Ha
uma diferenca significativa entre as pontuacdes médias do PISA dos paises com a maior e a menor
desigualdade de renda. Ha uma relacdo significativa e inversa entre a desigualdade de renda e o
sucesso no PISA. Quando a desigualdade de renda aumenta, o sucesso no PISA diminui, enquanto o
sucesso no PISA aumenta a medida que a desigualdade de renda diminui. De acordo com o modelo
de regressao linear simples, a desigualdade de renda prevé o sucesso no PISA de forma significativa
como a Unica variavel independente. A desigualdade de renda é um fator determinante do sucesso
académico dos alunos.

Palavras-chave: Desigualdade de renda, sucesso académico, resultados do PISA, comparacio
internacional.

Introduction

Income inequality is the inequitable distribution of national income among
individuals or social classes. A high per capita income in a country does not
necessarily mean that the distribution of income in that country is fair. In many
countries around the world, income inequality appears to be increasing (Hirsch,
2004), (Redmond & Kattuman, 2001). After 1980, the upper class, which received
the largest share of world income, became increasingly richer (Hirsch, 2004).
Among the most important causes of income inequality are tax injustice, high
inflation, unemployment, public expenditures, high interest payments, polarization
and anti-democratic goverment practices (Yasar, 2016). The consequences of
income inequality can be assessed from three perspectives: Psychosocial, social
capital and neo-material perspectives (Hill & Jorgenson, 2018), (Jutz, 2015). From a
psychosocial perspective, having a low social status can weaken people's self-
control and make them feel excluded (Marmot, 2004). In terms of social capital,
income inequality weakens social cohesion and solidarity, which may lead to a
decrease in social support for schools. According to the neo-materialist view,

material incomes are mostly exchanged among the elite of society, which has a more
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negative impact on lower income groups (Hill & Jorgenson, 2018). The negative

effects of income inequality can be observed on academic success. Income inequality
negatively affects children's academic development. These negative impacts are
reflected on students through school and environmental processes. Academic
success is not a short-term variable and varies depending on children's social and
economic status. Income inequality affects children and youth in terms of stress,
avoidance of responsibility, low self-esteem, dropping out of school, low academic
success and substance abuse (Olson, 2010), (Wilkinson & Pickett, 2010) Inequality
in income distribution leads to inequality within schools and ultimately to inequality
between schools (Green, 2009).

Inequality between schools can be assessed through academic success
outcomes. The most widely accepted form of international assessment of academic
success is the PISA test. Many countries participate in the PISA test to determine the
knowledge and skill levels of their students, to compare the performance of their
schools with schools in other countries and to develop success standards (Ministry,
2013). The PISA exam (Program for International Student Assessment) is a test
administered by the OECD that measures the academic skills of 15-year-old students
at three-year intervals. The main purpose of the PISA exam is to determine students'
academic skill levels. For this reason, PISA exams measure the mathematics, science

literacy and reading skills of fifteen-year-old students (Ministry, 2015).

Problem Status

In the literature, it is observed that studies showing the effect of income
inequality on academic success are limited to the inner regions of some countries.
According to the 2006 data of the PISA exam, it was found that mathematics success
was higher among students from countries with lower income inequality (Condron,
2011), (Chiu, 2010). According to PISA data from 2000-2015, there is a significant
correlation between high income inequality and low success in math, science and
reading (Thorson & Gearhart, 2018). Data from different states in the United States
show that there is a significant relationship between income inequality and low
academic success (Wilkinson & Pickett, 2010). Studies conducted in different states
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in the United States of America at different times have shown that children from

low-income families have lower academic success (Feinstein, 2006: Grossman,
2005: Haveman & Wolfe, 1984).

This study reveals the consequences of income inequality in terms of
academic success in an international comparative perspective. The reason for
focusing on academic success in this study is that students' academic success has a
social and economic impact. In this context, the academic successs of countries with
high income inequality and countries with low income inequality were compared
according to PISA results. It is assumed that the findings of this internationally
comparative study in terms of income inequality will raise awareness on individuals
and institutions that shape educational policies. The study sought answers to the
following questions:

1. Is there a significant difference between countries' PISA scores in terms

of income inequality?

2. Is there a significant relationship between the level of income inequality

and PISA scores?

3. Isincome inequality a significant predictor of PISA success?

Methodology

Research Model

This study is a relational survey modeled study in quantitative research
method. Correlational survey is a research model that aims to determine the
direction and degree of change between at least two or more variables

simultaneously (Aypay, 2022).

Study Group

The countries in the study group were determined by the contrast sampling
technique within the purposeful sampling method. The countries in the study group
are categorized as 12 countries with the highest income inequality (Colombia, Brazil,
Panama, Mexico, Chile, Costarica, Peru, Dominic, Argentina, Malaysia, Turkey,
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Uruguay) 12 countries with the lowest income inequality (Crotia, Hungary,

Netherlands, Iceland, Belgium, Finland, Norway, Denmark, Sweden, Slovakia, Czechia)
and according to the GINI Index (GINI, 2024). Among the countries with the highest
and lowest income inequality, only the countries participating in the PISA exams
were included in the study group The PISA test scores of these countries between

2006 and 2022 were obtained from the OECD database (OECD, 224).

Table 1 - PISA Exams participated by the countries in the study group and Gini
average values

Average Income
Countries 2006 PISA 2009 PISA 2012 PISA 2015PISA 2018 PISA 2022 PISA Inequality
GINI Index (1990-
2020) *
Croatia v v v v v v 0.29
Hungary v v v 4 v v 0.29
Netherlands v v v v v v 0.28
Iceland v v v v v v 0.28
Countries B?lgium v v v v v v 0.28
with the Finland v v v v v v 027
Lowest Norway v/ v v v/ v/ v/ 027
Income Denmark v v v v v v 027
Inequality __Sweden v v v v v v/ 0.27
Slovakia v v v v v v 0.26
Czechia v v v v v v 0.26
Slovenia v v v v v v 0.25
Colombia v v v v v v 0.54
Brazil v v v v v v 0.56
Countries
. Panama X v X X v v 0.54
with the :
Highest Mexico v v v v v v 0.50
Income Chile v v v v v v 0.50
Inequality  Costa Rica X X v v v v 0.48
Peru X v v v v v 047
Dominic R. X X X v v v 047
Argentina v v v X v v 0.46
Malaysia X X v X v v 0.45
Turkey v v v v v v 0.44
Uruguay v v v v v v 0.42

References: https: //data.worldbank.org/indicator/SI.POV.GINI?year=2023

In Table 1, the PISA exams in which the countries with the highest income
inequality and the countries with the lowest income inequality participated are
indicated with (v') and the years in which they did not participate are indicated with

(x). Table 1 shows the average GINI index scores of the countries with the highest
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and lowest income inequality (1990-2022). In countries with high income

inequality, the GINI inequality value is high (> .04), while in countries with low
income inequality, the GINI inequality value is low (<.03). In countries with income
inequality coefficient below (0.3), it can be said that national income is shared more

fairly among social classes.

Datat Collection Tool

The academic data in this study consist of the PISA scores of the countries in
the study group (2006, 2009, 2012, 2015, 2018, 2022). Data on income inequality
consist of income inequality scores in the GINI index (1990-2022) of the countries
in the study group (GINI, 2024). The GINI coefficient was developed by Corrado Gini
in 1912 with reference to the Lorenz curve. In this coefficient, income inequality is
represented by a value between “0” and “1”. If the coefficient is close to 0, it means
that income distribution is distributed absolutely equally among individuals, while
if the coefficient is close to 1, it means that income distribution is distributed

unequally.

Analysis of Data

As a result of the normality test performed in the SPSS 25 package program,
itwas determined that the mean PISA exam score averages (ShapiroWilk - Skewness
(.075) > .05; Kurtosis (1.24) > .05 and the mean of the data on income inequality
(ShapiroWilk - Skewness (.014) > .05; Kurtosis (1.06) > .05 were normally
distributed. It was found appropriate to perform t-test, correlation and simple linear

regression analyzes from parametric tests on normally distributed data.

Results

In the findings section, PISA score averages of countries with high and low

income inequality, t-test for the comparison of PISA results in terms of income
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inequality, correlation and regression test results between income inequality and

PISA are shown.

Table 2 — PISA Averages of countries in the study group

PISA Results Country N X SS
(2006-2009-2012-2015-
2018-2022)
PISA (Math) Countries with the Lowest Income 12 496.18 15.37
Inequality
Countries with the Highest Income 12 394.27 31.94
Inequality
PISA (Science) Countries with the Lowest Income 12 497.36 16.66
Inequality
Countries with the Highest Income 12 404.89 30.82
Inequality
PISA (Read) Countries with the Lowest Income 12 490.27 15.38
Inequality
Countries with the Highest Income 12 408.97 29.07
Inequality
Countries with the Lowest Income 12 494.60 14.67
PISA (General) Inequality
Countries with the Highest Income 12 402.71 29.41
Inequality

The PISA Math exam average of countries with high income inequality (PISA
2006, 2009, 2012, 2015, 218, 2022) is 394.27 points, while the PISA Math exam
average of countries with low income inequality is higher with 496.18 points. While
the PISA Science average of countries with high income inequality is 404.89 points,
the PISA Science average of countries with low income inequality is higher with
497.36 points. While the average PISA reading score of countries with high income
inequality was 408.97, the average PISA reading score of countries with low income
inequality was 490.27. While the average PISA score of countries with high income
inequality was 402.71, the average PISA score of countries with low income
inequality was 494.60. It has been determined that countries with low income

inequality have higher academic success than countries with high income inequality.
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Table 3 - Comparison of PISA results of the countries in the study group (t test)

N X SS F t P
Countries
PISA Math Averages of Countries 12 496.18 15.37
with the Lowest Income
Inequality (2006-2022) 5.10 9.57 .000”
PISA Math Averages of Countries
with the Highest Income
Inequality (2006-2022)
PISA Science Averages of 12 497.36 15.72
Countries with the Lowest
Income Inequality (2006-2022) 2.94 9.14 .000"
PISA Science Averages of
Countries with the Highest
Income Inequality (2006-2022)

PISA Read Averages of Countries 12 490.27 15.38
with the Lowest Income
Inequality (2006-2022) 3.17 8.56 .000"

PISA Read Averages of Countries
with the Highest Income
Inequality (2006-2022)

12 394.27 31.96

12 404.89 29.79

12 408.97 29.07

*p<.05

It was determined that there was a significant difference (p<.05) between the
average PISA mathematics scores of countries with high income inequality (2006,
2009, 2012, 2015, 218, 2022) and the average PISA mathematics scores of countries
with low income inequality. It was determined that there was a significant difference
(p<.05) between the average PISA science scores of countries with high income
inequality (2006, 2009, 2012, 2015, 218, 2022) and the average PISA science scores
of countries with low income inequality. It was determined that there was a
significant difference (p<.05) between the average PISA reading scores (2006, 2009,
2012, 2015, 218, 2022) of countries with high income inequality and the average
PISA reading scores of countries with low income inequality. In the overall average
of PISA, it was determined that the success scores of countries with low income
inequality were higher than those of countries with high income inequality. PISA

success of countries in terms of income inequality shows a significant difference.
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Table 4 - Results of correlation

PISA Math PISA Science PISA Read PISA General
Income Inequality -791" -791" -720™ =777
“P<.001

According to the pearson correlation test results, there is a significant and
high level (r= -.791) inverse relationship between the average income inequality
scores of all countries and the average PISA mathematics scores. There is a
significant and high level (r= -.791) inverse relationship between the average
income inequality scores of the countries and the average PISA science scores. There
is a significant and high level (r= -.720) inverse relationship between the average
income inequality scores of the countries and the average PISA reading scores. In
this context, it can be said that PISA success decreases as income inequality

increases and PISA success increases as income inequality decreases.

Table 5 — Results of simple linear regression
R R2 F t Beta

777 .586 33.55 35.04 -777

Independent Variable: Income Equality
Dependent Variable: PISA Results

According to the regression test results income inequality affects academic
success at a high rate (Beta =-.777). Income inequality explains academic success at
a high rate of 77%. The difference in academic achievement among students can be

explained to a significant extent by income inequality.

Results And Discussion

In this study, it was sought to answer whether there is a significant difference
between the mean scores of income inequality and PISA scores, whether there is a
significant relationship between income inequality and PISA success, and whether
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income inequality significantly explains PISA success. The PISA mathematics test

average of countries with high income inequality is significantly lower than the PISA
mathematics test average of countries with low income inequality. The PISA science
test average of countries with high income inequality is significantly lower than the
PISA science test average of countries with low income inequality. The PISA reading
test average of countries with high income inequality is significantly lower than the
PISA reading test average of countries with low income inequality. It was
determined that there was a significant difference (p<.05) between the PISA math,
science and reading (2006-2022) mean scores of countries with high income
inequality and the PISA mean scores of countries with low income inequality.
Countries with low income inequality have higher PISA scores than countries with
high income inequality. In different studies in the literature, it has been observed
that students in countries with high income inequality have lower academic success
(Gupta, 2007) (Belot, 2009) (Acham, 2012). It was determined that the academic
success of children from families with lower income levels was lower (Brooks-Gunn,
1997). It was determined that in schools where low-income families were
concentrated, children from high-income families were generally more successful
(Horgan, 2009). While the rate of high school completion was lower among children
from poor families, the rate of school completion was higher among children who
never experienced poverty (Ratcliffe, 2015).

It was determined that there was a significant and high level (r= -.791)
inverse relationship between income inequality mean scores and PISA Math mean
scores in all countries with high and low income inequality. It was determined that
there was a significant and high level (r= -.791) inverse relationship between
income inequality mean scores and PISA Science mean scores in all countries with
high and low income inequality. It was determined that there was a significant and
high level (r= -.720) inverse relationship between income inequality mean scores
and PISA Read mean scores in all countries with high and low income inequality. As
income inequality increases, academic success decreases in the opposite direction.
There are different studies in the literature supporting these findings: It has been
determined that there is a linear process between poverty and academic failure
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(Acikgoz, 2012). There is a reverse process between social inequality and

educational success (Kizilgol, 2012). There is an inverse relationship between
school attendance, academic success and poverty (Van der Berg, 2008). There is a
reverse process relationship between educational success and inequality (Boston,
2024). Income inequality affects academic success at a high rate (Beta = -.777).
Income inequality explains academic success at a high rate of 77%. It is seen that
differences in income inequality are decisive in students' academic success.

In countries with high income inequality, sustainable education policies
should be developed to combat inequality for low-income students. In this context,
a budget can be allocated to each school. Schools with a majority of lower income
groups can have a higher budget. Food and transportation services for students can
be provided by local governments. Exam preparation, personal development books
and digital learning materials can be provided free of charge by the school to low-
income students. Study programs in schools outside compulsory education can be
provided free of charge to low-income students. In addition to guidance counselors,
mentors can be assigned to monitor the academic development of students in at-risk
schools. With a protocol between local governments and ministries of education,

disadvantaged schools can be prioritized in social responsibility projects.
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