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ABSTRACT Previous researchers have identified socioeconomic status as a significant predictor of
achievement/literacy. However, it is important to recognize that the influence of socioeconomic status
on literacy may vary at different levels of socioeconomic status. Thus, this study analyzes the
relationship between socioeconomic status and literacy scores for all domains in PISA Tiirkiye data from
2003 to 2022 through the Classification and Regression Trees and linear regression methods. Upon
examining the results, separate investigations carried out for the lower and upper socioeconomic status
groups indicate that R? values were found to be equal to or greater than .80 in 37 out of the 42 analyses.
From 2003 to 2009, the R? values in both groups were considerably high; however, there has been a
notable decline in subsequent periods. The year 2009 demonstrated particularly high R? values by ESCS
in all domains for both upper and lower groups. Consequently, socioeconomic status exhibited a greater
predictive power on literacy scores across all domains in the lower socioeconomic group than upper
socioeconomic group.

Keywords: Classification and Regression Trees (CART), Economic, social, and cultural status (ESCS), Literacy,
Programme for International Student Assessment (PISA), Socioeconomic status

PISA Tiirkiye verilerinde sosyoekonomik diizey ve okuryazarlik
arasindaki iliskinin incelenmesi

0Z  Onceki arastirmalar, sosyoekonomik diizeyin basarinin/okuryazarligin énemli bir yordayicist oldugunu
gostermistir. Ancak, sosyoekonomik diizeyin okuryazarlik iizerindeki etkisinin farkli sosyoekonomik
diizeylerde degisebilecegini kabul etmek Onemlidir. Bu nedenle, bu caligmada, 2003-2022 yillar
arasindaki PISA Tiirkiye verilerinde tiim alanlar i¢in sosyoekonomik diizey ve okuryazarlik puanlari
arasindaki iligki Smiflandirma ve Regresyon Agaclari ve dogrusal regresyon yontemleriyle analiz
edilmistir. Sonuglar incelendiginde, alt ve iist sosyoekonomik diizey i¢in ayr1 ayri yapilan incelemeler,
42 analizin 37'sinde R? degerlerinin .80%¢ esit veya .80°den daha yiiksek oldugunu gostermektedir.
2003'ten 2009'a kadar her iki grupta da R? degerleri oldukga yiiksektir; ancak sonraki yillarda kayda
deger bir diisiis yasanmistir. 2009 yil1 hem iist hem de alt gruplar igin tiim alanlarda ESCS'ye gore
ozellikle yiiksek R? degerleri gdstermistir. Sonug olarak, sosyoekonomik diizey, alt sosyoekonomik
grupta iist gruba gore daha iyi yordama giiciine sahiptir.

Anahtar  Ekonomik, sosyal ve kiiltiirel statii (ESCS), Okuryazarlik, Siniflama ve Regresyon Agaglar (CART),
Sézciikler:  Sosyoekonomik diizey, Uluslararast Ogrenci Degerlendirme Programi

Demir, M. C., Atalay-Kabasakal, K., & Sahin, M. D. (2024). Investigation of the relationship between
Citation: socioeconomic status and literacy in PISA Tiirkiye data. Turkish Journal of Education, 13(4), 360-
378. https://doi.org/10.19128/turje.1474213

360

LR E R A= PIeE U SIaUE| 2024, Volume 13, Issue 4 www.turje.org


http://www.turje.org/
http://www.turje.org/
http://www.turje.org/
https://orcid.org/0000-0001-7849-7078
https://orcid.org/0000-0002-3580-5568
https://orcid.org/0000-0002-2174-8443
https://dx.doi.org/10.19128/turje.1474213

DEMIR, ATALAY-KABASAKAL, & SAHIN; Investigation of the relationship between socioeconomic status and literacy in
PISA Tiirkiye data

INTRODUCTION

Every three years, except for 2022, the Programme for International Student Assessment (PISA) collects
data from approximately 500,000 15-year-old students from more than 70 countries through tests that
measure literacy levels in reading, mathematics, and science and questionnaires on variables thought to
affect students' literacy (or achievement; hereafter these terms will be used interchangeably) levels. With
these data, the students' literacy performance and the variables affecting their performance are analyzed
and countries' education systems are evaluated (OECD, 2020).

Evaluating student literacy in various fields and the ranking of countries' performance occupy a
significant place in the public eye of all countries participating in PISA. The PISA is designed to evaluate
students' capacity to apply their knowledge in practical, real-world contexts (Banerjee & Eryilmaz,
2024). The great significance attributed to the results obtained in PISA has substantial effects on
countries' educational policies. In short, large-scale exam results, like PISA, provide countries with
detailed information regarding the effectiveness of the elements constituting their education systems
such as schools and educational resources, the profiles of students, teachers, and administrators in the
system, and the general functioning of educational systems (Arikan et al., 2020). In light of all this
information, it can be argued that identifying the factors that predict student achievement is of utmost
importance for the development of countries' educational policies (Strietholt et al., 2019). It is
anticipated that the correct identification of these factors and interventions to the most important ones
will yield a positive impact on literacy.

Socioeconomic status (SES) refers to the position of an individual or group on the socioeconomic scale,
based on social and economic factors such as income, education level and type, occupational prestige,
place of residence, and, in some societies, ethnic or religious background (American Psychological
Association JAPA], 2019). There is a growing body of evidence suggesting that among other factors,
SES is a prominent predictor of student achievement (Berliner, 2013; Coskun & Karadag, 2023; Erdem
& Kaya, 2021; Gamazo & Martinez-Abad, 2020; Perry & McConney, 2010; Schulz, 2005; Wang et al.,
2023). A fundamental issue in educational studies is understanding not only the most important
predictors but also how to diminish educational disparities (Perry et al., 2022). Therefore, researchers
have been increasingly focusing on particularly low SES students to address concerns about educational
equity (Lam, 2014). Low SES students typically underperform in their academic endeavors, displaying
significantly lower educational achievements (Hair et al., 2015). Conversely, students originating from
advantaged SES backgrounds typically exhibit superior performance in PISA (Neuman, 2022).

SES and Literacy in PISA

The social sciences all take it for granted that SES has a significant impact on important life outcomes
for individuals. Its significance for academic success is also widely acknowledged (O’Connell, 2019).
This can be exemplified by studies conducted on PISA data. After student literacy scores, the index of
economic, social, and cultural status (ESCS) is likely the variable that is most frequently utilized in
reports and secondary analyses of data from the PISA (Avvisati, 2020). This index aids in addressing
pertinent concerns about educational opportunities and inequalities in learning outcomes based on
student responses to the context questionnaire. The conception of ESCS, inspired by the North American
approach to SES measurement, implies formulating ESCS by integrating various indicators of financial,
social, cultural, and human capital resources accessible to students into one cumulative score (Avvisati,
2020) and this index is derived from a principal component analysis of three components; the
possessions at home (HOMEPOS), the highest educational level of the parents-in years (PAREDINT)
and the highest occupational status of the parents (HISEI) (OECD, 2019a). Based on OECD (2023),
these variables can be briefly expressed as follows:

- Home possessions were employed as a surrogate indicator of family wealth. In PISA 2022, students
responded to questions regarding the availability of household items at home, including books and
country-specific household items that were deemed to be appropriate measures of family wealth in the
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context of the country. HOMEPOS is a summary index of all household and possession items.

- The index of parents' highest level of education was derived from the median cumulative years of
education deemed requisite for completion of the highest level of education attained by parents. The
highest parental education index was recoded in PAREDINT.

- Employment data for both the student's father and mother were gathered from responses to open-ended
questions. The answers were assigned to four-digit ISCO codes (International Labour Organization,
2007) and then matched to the International Socio-economic Index of Occupational Status (ISEI) using
the 2008 version of both (Ganzeboom & Treiman, 2003). Based on this information, the HISEI was
calculated, which corresponds to the higher ISEI score of either parent or the ISEI score of the only
parent available.

- In computing the ESCS, values were imputed for students with missing data on one of the three
components (PAREDINT, HISEI, or HOMEPOQS) (see Avvisati, 2020). If students had missing data for
more than one component, the ESCS was not imputed, and a missing value was assigned instead. In
PISA 2022, the ESCS was computed by giving equal weight to the three components. The final ESCS
variable is standardized so that O is the score of an average OECD student and 1 is the standard deviation
across approximately equally weighted OECD countries.

In brief, the socioeconomic variable in PISA is referred to as ESCS; within this context, it should be
taken into account that within the scope of this study, ESCS is considered as the PISA version of SES,
and it should not be overlooked that these two concepts are treated as equivalent.

Ever since Coleman's (1968) groundbreaking research on Equality of Educational Opportunity, it has
been recognized that SES is a powerful indicator of student performance. Coleman posited that the
impact of a student's background surpasses any activities that occur within schools (Jehangir et al.,
2015). A considerable amount of research conducted on PISA to date has reported a medium to high
correlation between ESCS and literacy (Chi et al., 2018; Chmielewski, 2019; Gorard, 2006; Perry et al.,
2022; Tang et al., 2021). Yet another significant consideration is how this relationship varies across
different levels of SES. The literature characterizes the relationship between SES and academic
achievement as either a socioeconomic gradient, given its gradual increase across the SES continuum,
or as a socioeconomic gap, given that it suggests a disparity in academic achievement between students
from high and low SES (Jehangir et al., 2015). From this perspective, it can be argued that the
relationship between these two variables may not be consistent at every level and that there is a need to
focus mainly on the low and high levels in terms of SES.

In numerous studies conducted, it is observed that SES is construed as being low-high (Perry et al.,
2022; Tang et al., 2021). However, it appears that studies categorizing this continuous variable as low-
high are relatively intuitive. For instance, in their research examining the predictive variables of the
2015 PISA science literacy in low ESCS students, Chi et al. (2018) defined low ESCS students as those
in the bottom third of the ESCS score distribution within the sample. Some studies also classified SES
as low from one standard deviation below, and conversely, as high (Von Stumm & Plomin, 2014).

In the scope of this study, while focusing on the relationship between ESCS and literacy, an attempt has
been made to determine how this relationship varies at low-high ESCS levels. In this study, unlike other
studies, the lower-upper groups of the ESCS variable were formed with cut-off values obtained with the
CART algorithm instead of distribution values such as median or standard deviation. The study differs
from other studies in terms of determining the cut-off point based on the data. Accordingly, Tiirkiye’s
data obtained within the scope of PISA for science, reading, and mathematics performance between
2003-2022 have been used. In each period, regression trees have been used for low-high ESCS students’
classification for each domain. The study primarily focuses on the following research question:
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In the 2003-2022 PISA Tiirkiye data,

1) How does the level of ESCS's prediction of reading literacy scores differ at low and high ESCS
levels?

2) How does the level of ESCS's prediction of science literacy scores differ at low and high ESCS levels?
3) How does the level of ESCS's prediction of mathematics literacy scores differ at low and high ESCS
levels?

METHOD

The study is descriptive research as it is conducted to describe an existing situation (Fraenkel et al.,
2012). The population was 15-year-old students from Tiirkiye, who participated in PISA 2003, 2006,
2009, 2012, 2015, 2018, and 2022 cycles. Data from the Turkish students in the six cycles were used,
and the dataset comprised 39,516 students. The number of students by cycle is given in Table 1.

Table 1.
Number of Students by Cycle

Cycle 2003 2006 2009 2012 2015 2018 2022
n 4845 4934 4967 4806 5859 6855 7250

As shown in Table 1, the number of students participating in PISA has increased each year. The reason
for this is thought to be the change in the law that extended compulsory education in Tiirkiye from 8 to
12 years, aiming to prevent early school leaving and ensure equality in education by increasing
enrolment (Ministry of National Education [MoNE], 2012). In Tiirkiye, 15-year-old students mostly
attend grade 10; before the compulsory education law, grade 10 was not compulsory, but became
mandatory in 2012. In 2009, the school enrolment rate of 15-year-old Turkish students was 64%, but
after the law, it increased to 83% in 2012 (OECD, 2012, 2017).

The study was conducted using the measures developed by the OECD: context questionnaires and
achievement tests. The context questionnaires comprise items that included economic, educational,
socio-demographic information about student outcomes (OECD, 2019b). Performance tests in reading,
mathematics, and science involve booklets and each student responded to only a group of these items.

Data analyses were conducted with two main variables: Literacy scores and ESCS. The mean of the
plausible values calculated for the relevant domain in each cycle was used as the literacy score for the
reading, science, and mathematics domains. Plausible values (PV) are multiple imputations of the
unobservable latent literacy for each student and represent the range of abilities that a student might
reasonably have, given the student's item responses (Wu, 2005). ESCS index, calculated by PISA for
each cycle, was used to classify students into low and high ESCS categories.

ESCS and PV by Year
Before starting the analyses, missing data were checked. According to the missing data analysis, ESCS

values of 165 students were missing and these cases were removed (which is less than 5% of the data).
Then, descriptive statistics of the PVs and the components of ESCS were given in Figure 1 and 2.
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Figure 1.
Boxplots of PVs by Year
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Based on Figure 1, the mean scores for all domains have either remained close to or increased from the
previous year, except for 2015, where scores were lower than the preceding and following years. The
ranges show that scores typically fall between 200 and 700, although a score above 800 was achieved
in 2003, and scores of 150 or less were recorded in 2003, 2006, and 2015.

Upon analyzing the domain scores, it can be observed that the first quartile values for mathematics
scores fall within the range of 356 to 395 (356, 365.6, 382.3, 383.7, 363.9, 394.8, 386.6, respectively
for the seven cycles), the third quartile values fall within the range of 466 to 513 (485.6, 478.8, 503.9,
506.6, 466.9, 506.5, 513.2, respectively for the seven cycles), and the mean values fall within the range
of 427 to 453 (427, 428, 447, 450, 416, 453, 452, respectively for the seven cycles). Similarly, the first
quartile values for reading scores fall within the range of 374 to 420 (386.8, 397.2, 413.2, 420.1, 374.2,
405.4, 396.6, respectively for the seven cycles), the third quartile values fall within the range of 478 to
531 (496.5, 510.9, 521.6, 531.8, 478.7, 523.6, 515.5, respectively for the seven cycles), and the mean
values fall within the range of 426 to 476 (444, 453, 466, 476, 426, 465, 455, respectively for the seven
cycles). The first quartile range for science scores falls between 367 and 411 (374.6, 370.6, 403.2, 409.5,
367.6, 411.2, 410.8, respectively for the seven cycles), the third quartile values range from 473 to 537
(487, 477.8, 508.2, 517.2, 473.9, 522.6, 537.5, respectively for the seven cycles), and the mean values
range from 422 to 475 (436, 428, 456, 464, 422, 468, 475, respectively for the seven cycles). Moreover,
when comparing domains, it is evident that, except for 2018 and 2022, the reading domain yields the
highest mean scores, while the math domain yields the lowest mean scores.

In addition to ESCS, the descriptive statistics for the components of ESCS are presented in Figure 2
below to provide information about the components.
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Figure 2.
Boxplots of ESCS and Its Components by Year

ESCS HISEI

When analyzing the ESCS variable values across seven cycles, it is observed that the minimum values
fall between -4.4 and -5.34, the first quartile values between -1.7 and -2.3, the median values between -
1 and -1.5, the third quartile values between -0.2 and -0.7 and the maximum values between 1.9 and
3.12. The year with the highest median value was 2003 with -0.96, while the year with the lowest median
value was 2012 with -1.46.

When analyzing the HISEI values over seven cycles, it is evident that the minimum values range from
11 to 16, the first quartile values range from 17 to 30, the median values range from 28 to 45, the third
guartile values range from 43 to 49, and the maximum values range from 88 to 90. The year 2003 shows
the highest median value of 45, while the year 2012 displays the lowest median value of 28.

When analyzing the values of PAREDINT across seven cycles, it is evident that the minimum values
ranged from 0 in 2003 to 3 between 2006-2022. Additionally, the first quartile values ranged from 4 in
2015 to 9 in 2018 and 2022, with a median value of 8 between 2003 and 2015 and 12 in 2018 and 2022.
The third quartile values were 11 between 2003 and 2012, 14 in 2015, and 14.5 in 2018 and 2022. The
maximum values were 16 in 2003, 2015, and 2018, and 15 in all other years. Notably, the highest median
value occurred in 2018 and 2022, with a score of 12; all other years had a median value of 8.

When analyzing the HOMEPOS values for seven cycles, it is evident that the minimum values fall
between -3.35 and -7.39, the first quartile values range from -1.08 to -2.12, the median values range
from -0.56 to -1.39, the third quartile values range from 0.23 to -0.68, and the maximum values range
from 2.04 to 5.76. Notably, the highest median value occurred in 2003 with -0.56, while the lowest was
in 2015, with -1.39.

Using Classification and Regression Trees

Classification and Regression Trees (CART) is the common name for tree-based algorithms (Breiman
et al., 1984). When the outcome variable is at the classification level, the primary goal of CART is to
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categorize all units in the study using factors that are thought to be predictors, or to perform a point
estimation when the outcome variable is continuous (Orru et al., 2020). A multi-stage approach is used
to determine the class or value of each unit in the outcome variable. A dichotomization with regard to a
predictor variable is carried out at each stage. This process continues according to a predetermined
statistical reference value and finally the value of each unit in the outcome variable or its class in this
variable is estimated. The first phase starts with a single node and is, therefore, called the root node.
Since two new nodes are formed from each node, the number of nodes keeps growing in each stage.
Since the number of nodes formed in each stage is more than the previous one, and the process continues
by dividing each node into two, the final shape resembles a tree (De’ath & Fanricious, 2000; Loh, 2014).

In the context of this research, the CART was utilized solely to identify the most suitable cut-off score
for ESCS based on the root node. As the principal philosophy of CART uses the best predictive variable
and the optimal value for the relevant variable for the root node, it has been assessed that taking
advantage of this approach would allow the most accurate classification of low-high SES by determining
the best cut-off score for ESCS.

Analysis Process

Accordingly, in the data analysis process, it was first determined whether there was a significant
difference between plausible values for any value of ESCS, by using the CART algorithm in each cycle
of PISA Tiirkiye data. The values which indicated difference were marked as cut-off points. Upper and
lower groups of ESCS were formed by using the cut-offs. Then, for each domain in each PISA cycle,
the relationship between ESCS and PV score in lower and upper groups was examined using linear
regression analysis. Lastly, the variability of the regression equations obtained through multi-group
regression analysis has been examined at low and high ESCS levels. Data analysis was carried out with
the “rpart” (Therneau et al., 2013) and “rattle” (Williams, 2011) packages included in the R software (R
Core Team, 2022).

FINDINGS

The ESCS cut-off values for various years and domains were established using the CART algorithm.
Table 2 presents the frequency tables of the lower and upper groups based on the first cut-off values.

The first cut-off values for the ESCS for all years and domains are displayed in Table 2. Examining
these numbers reveals that, except for 2003 science and mathematics and 2018 mathematics, all first
cut-off points have negative ESCS. Table 2 also shows that the upper group rate decreases when the cut-
off point is positive.

The study analyzed the correlation between PV and ESCS within upper and lower groups for each year
and domain, using regression equations based on cut-off values. The invariance of the regression
equations between these groups was tested by fixing the slope and intercept coefficients. Results showed
that invariance was not achieved in any year or domain. Therefore, this study compared the coefficients'
relative sizes and the variance proportions. Table 3 shows the regression equations and explained
variance ratios (R?) for each domain in all years, separated by socioeconomic groups. For a more
comprehensive analysis, please refer to the scatter plots of Appendix 1 scatter plots for each domain in
all years.
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Table 2.
Groups Created by Classification and Regression Trees Algorithm
Year Domain  Cut-off Group n (%) Year Domain  Cut-off Group n (%)
Lower 4092 (84.5) ) Lower 4764 (81.3)
Math — 0.19 Upper 753 (15.5) Math 035 Upper 1095 (18.7)
2003 Reading -031  -ower 3507(74.2) 2015 Reading -052  -ower 4557(778)

Upper 1248 (25.8) Upper 1302 (22.2)

. Lower 4092 (84.5) : ] Lower 4587 (78.2)

Science  0.19 Upper 753 (15.5) scence 050 e 1277 (218)

i Lower 3678 (74.5) Lower 5593 (81.6)

Math 054 Upper 1256 (25.5) Math 005 her 1262 (18.4)

2006 Reading -057  -ower 3643(738) 2018 Reading -007  OWer 5437(793)

Upper 1291 (26.2) Upper 1418 (20.7)

Science  -0.57 b(r))vp;/:rr iggi g:g; Science  -0.15 b%\:)vs: iggg ggg
o _ou L 000 R ol

009 Reating 0% Vo py 22 Redng 02 gl ol
im0z Love (6 oo SR 02
Math 062 Lower 3689 (76.8)

Upper 1117 (23.2)
Lower 3689 (76.8)
Upper 1117 (23.2)
Lower 3689 (76.8)
Upper 1117 (23.2)

2012 Reading -0.62

Science -0.62

Table 3.
Relationship Between ESCS and PV by Year

Year Domain Group Equation R2 Adj.R* Year Domain Group Equation R? Adj.R?

Math Lower y=470+27x .94 .93 Math Lower y=430+11x .75 .72
Upper  y=460+70x .88 .87 Upper y=450+42x .87 .86
Lower y=470+28x .95 .94 Lower y=430+8x .80 .78

2003 Reading 2015 Reading

Upper y=470+54x .90 .90 Upper y=460+36x .86 .86
Science Lower y=450+24x .90 .89 Science Lower y=430+8.6x .84 .82
Upper y=460+66x .93 .93 Upper y=450+33x .76 .75
Math Lower y=450+24x .94 .93 Math Lower y=470+17x .88 .87
Upper y=470+54x .88 .87 Upper y=490+40x .83 .81
. Lower y=470+21x .94 .94 . Lower y=480+15x .89 .88
2006 Reading o\ _ggosdex 90 89 2018 Reading o0 \-500+34x 76 .74
Science Lower y=450+20x .95 .94 Science Lower y=470+12x .84 .83
Upper y=460+56x .91 .91 Upper y=500+33x .68 .65
Math Lower y=470+27x .96 .96 Math Lower y=470+20x .91 .90
Upper  y=490+39x .88 .88 Upper y=490+43x .92 91
. Lower y=500+28x .94 .93 . Lower y=470+16x .86 .85
2009 Reading Upper y=500+36x .91 .90 2022 Reading Upper y=490+33x .87 .86
. Lower y=480+23x .95 .94 . Lower y=490+18x .93 .92
Science Science
Upper y=490+35x .93 .92 Upper y=510+26x .85 .83
Math Lower y=470+20x .94 .93
Upper y=500+20x .83 .82
. Lower y=490+15x .82 .80
2012 Reading Upper y=520+42x .81 .80
Science Lower y=480+12x .79 .77
Upper y=500+47x .88 .88
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The regression equations for the lower and upper groups, totaling 21 cases, are presented in Table 2.
When analyzing the intercepts of the equations, only the intercept for 2003 Mathematics, in the lower
group is greater than that in the upper group. Moreover, the intercepts in the upper and lower groups are
equal for reading in 2003 and 2009. The intercept in the lower group, except for the three mentioned
cases, is lower than that in the upper group, which is expected given the presence of fifteen cases.
Examining the slopes, except for mathematics in 2012, reveals that the slope coefficient is higher in the
upper group. In comparison to previous years, the difference in slope between the lowest and upper
categories in 2009 is smaller. 2015 stands out as having the most significant difference. To clarify, the
slope coefficient for the upper group in mathematics in 2015 was 4.5 times higher than that of the lower

group.

When examining the R? values, it was observed that R? was higher in the lower group, except for six
cases (2003 and 2012 Science; 2015 and 2022 Reading and Mathematics). The difference between the
R2 values ranged from .01 to .16. The minimum difference was in 2012 Reading, while the maximum
difference was in 2018 Science. The R? values ranged between .68 and .96. The lowest R? value occurred
in the upper ESCS group for science in 2018, whereas the highest R? value was found in the lower ESCS
group for science in 2009. With the exception of the upper ESCS groups for science in 2015 and 2018,
as well as the 2018 Reading domains, all R? values exceeded 0.80.

DISCUSSION AND CONCLUSION

Numerous studies in the field of education have reported that ESCS plays an important role in
determining student literacy and educational equity in a variety of contexts (Chi et al., 2018;
Chmielewski, 2019; Gorard, 2006; Perry et al., 2022; Tang et al., 2021). This study analyzed PISA data
from 2003-2022 to assess the ability of ESCS to predict student performance in three key academic
areas in lower and upper ESCS groups. The first step involved using the CART approach to classify
ESCS levels in the lower-upper group. The approach involved identifying the precise value obtained
from the CART that segmented the continuous ESCS variable, a crucial factor in predicting academic
performance for each domain. This value sets the threshold for the classification of lower-upper. Using
the identified thresholds as a framework, we conducted multiple group regression analysis to predict
literacy based on ESCS within each domain. We evaluated the constancy of the regression equation
within the lower-upper groups. However, we noticed a lack of invariance across all datasets. Thus, we
performed simple linear regression analyses for the lower-upper subgroups to ensure accurate results.

Based on the results, an investigation of the lower and upper SES groups separately revealed that the R?
values were equal to or greater than 0.80 in 37 of the 42 analyses conducted. Furthermore, the R? values
were discovered to be equal to or greater than 0.90 in 19 analyses. These findings are similar to previous
research highlighting the importance of ESCS as a predictor of literacy (e.g., Jehangir et al., 2015; Kim,
2019; Lee & Borgonovi, 2022; Perry et al., 2022; Sirin, 2005). However, the findings of this study
suggest that this relationship is stronger for the lower group. The results of this study coincide with
Ozdemir (2016) finding that the effect of socioeconomic status on mathematics literacy is higher in low
socioeconomic levels.

Another notable aspect is that in 2003, 2006, and 2009, the R? values in both groups were significantly
high, while there has been a notable decline in R?’s in subsequent periods. The year 2009 stood out as
the year with the highest explained variance values in both the lower and upper groups across all
domains. This trend may be interpreted as a relative decrease in the predictive power of ESCS for both
the lower and upper groups in the years 2012, 2015, and 2018. The change in this trend, especially after
2012, can be attributed to the change in the profile of students and the enroliment rate with the change
in the compulsory education law in 2012. This finding is consistent with the finding of Aydogdu (2023)
that the increased schooling rate with the effect of the compulsory education law led to the SES
achievement gaps decline in Tiirkiye.
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It is important to emphasize a specific point regarding 2015 when interpreting the findings. Specifically,
this year had the lowest literacy scores in all domains and also the lowest R2. In three out of six analyses
for 2015, the R? by ESCS was .80 or below. Interestingly, the relationship between ESCS and literacy
scores in the lower-upper group differed from other years. The only year that showed a higher correlation
in the upper group for mathematics and reading and in the lower group for science was 2015. This
information suggests that the differences observed in predicting academic performance in 2015 need to
be investigated further.

This study deviates from many similar studies in its use of lower-upper group classification. Therefore,
the classification process did not utilize values from the distribution, such as median or standard
deviation. Instead, the cut-offs were determined at the root node, where the CART algorithm separates
the continuous predictor variable at its strongest point. Thus, the categorization of the lower-upper group
was not based on equally dividing the distribution, but rather on the point with the greatest predictive
power for the outcome variable. According to the graphs, notable differences in the outcomes would
have arisen if the categorization relied on median values, which consistently sat at around -1.5 for ESCS
in all years. The cut-off values for the ESCS lower-upper groups demonstrated variations across
different years, as identified in this study. Additionally, these cut-offs were impacted significantly by
the chosen methodology. In all analyses conducted, the lower group consistently comprised a larger
proportion, ranging from approximately 70% to 85%, with the most frequent proportion being around
75%.

Due to the methodology used (i.e. CART), the mean values for the dependent variable (PVs) were used.
Also, the data were analyzed at a single-level because the analysis requires a relatively large data set to
provide consistent results. However, the use of the mean values and the single-level analysis of the
hierarchical data can be stated as the limitations of this study. In order to improve the research in the
future, it would be advisable to use PVs with sample weights, to analyze the data hierarchically and to
divide the groups into further divisions in addition to lower-upper, depending on the cut-offs obtained
in subsequent nodes. World Bank Report (2023) based on PISA data emphasizes the influence of family
background and school type. This report emphasize that secondary schools in Tiirkiye are clustered
according to socioeconomic status. Considering the findings from PISA data that highlight the
significant impact of a school's socioeconomic structure on students' academic performance (Perry &
McConney, 2010; Neuman, 2022), it can be inferred that this situation holds particular importance in
the Turkish context. Therefore, it can be suggested that further research, especially for lower SES, is
necessary to explore the relationship between academic achievement and SES in Tiirkiye.

Both the World Bank report (2023) and the OECD (2019b) report a significant improvement in Tiirkiye
in terms of simultaneous and sustained increase in student performance and reduction in inequality.
However, in the OECD (2019b) report, the inequality in the probability of reaching the highest levels of
the reading performance index, which is an indicator of the link between top performance and
socioeconomic status, the highest level of the index, 0.56, was observed in Tiirkiye (OECD, 2019c). The
higher this index is, the more prevalent the most socioeconomically advantaged students are among the
high performers. These findings suggest that although educational inequalities in Tiirkiye have improved
over the years, further attention should continue to be paid to this issue.

As mentioned earlier, student performance scores increase as SES increases. However, the strength of
this relationship may differ between low and high SES levels. At low SES levels, even small
improvements can significantly improve academic performance (Duncan & Murnane, 2011; Reardon,
2011). In contrast, this relationship may weaken or plateau at higher SES levels (Caro et al., 2009;
OECD, 2018).

The quality of schools and educational resources are critical in maintaining or reducing the gap between
SES and student performance. In areas with high concentrations of low SES individuals, schools often
lack adequate resources, which negatively impacts students' academic progress (Thomson, 2018). These
schools often have fewer library materials (American Psychological Association [APA], 2017).
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Research shows that school conditions contribute more to SES-related differences in learning rates than
family background (Thomson, 2018).

Research in Tiirkiye has also revealed a strong link between the academic performance of students from
low-income backgrounds and their SES. Cing1 et al. (2009) found that family income and parental
education levels are closely linked to the achievement of students from lower SES backgrounds. In
Yayan and Berberoglu's (2004) study on mathematics achievement, it was reported that the effect of
SES was generally stronger for lower achieving students than for higher achieving students from higher
SES backgrounds. Akar (2009) found that although socioeconomic factors still strongly influence
outcomes, school-level factors become more important for students from higher SES backgrounds.
Heyneman and Loxley (1983) argue that school factors have become more important than family
background in determining student achievement in more developed countries, especially for students
from higher socioeconomic backgrounds.

In sum, both international and Turkish literature show that the relationship between achievement and
socioeconomic status varies across different SES levels. While the link is stronger and more direct at
lower levels, it tends to weaken or plateau at higher levels. This understanding is critical in developing
targeted educational policies and interventions to effectively address achievement gaps.
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TURKCE GENISLETILMIS OZET

Uluslararas1 Ogrenci Degerlendirme Programi (PISA) ile her ii¢ yilda bir 70'ten fazla iilkeden 15
yasindaki yaklagik 500.000 6grenciden okuma, matematik ve fen alanlarinda basarilarini diizeylerini
Olcen testler ve Ogrencilerin basar1 diizeylerini etkiledigi diisiiniilen degiskenlere iliskin anketler
araciligryla veri toplanmaktadir. Bu verilerle 6grencilerin performanslar1 ve performanslarini etkileyen
degiskenler analiz edilmekte ve iilkelerin egitim sistemleri degerlendirilmektedir (OECD, 2020).

Basta PISA olmak iizere genis 6lgekli sinav sonuglari, tilkelere egitim sistemlerini olusturan unsurlarin
etkililigi, sistemdeki 6grenci, d6gretmen ve ydnetici profilleri ile egitim sistemlerinin genel isleyisi
hakkinda detayli bilgi saglamaktadir (Arikan vd., 2020). Tim bu bilgiler 15181nda, 6grenci basarisini
yordayan faktorlerin belirlenmesinin iilkelerin egitim politikalarinin gelistirilmesi agisindan biiyiik
onem tasidig sdylenebilir (Strietholt vd., 2019). Bu faktorlerin dogru tespit edilmesi ve bunlara yonelik
miidahalelerin basari iizerinde olumlu bir etki yaratacagi ongoriillmektedir.

Diger faktorlerin yani sira sosyoekonomik diizeyin (SED) 6grenci basarisinin 6nemli bir yordayici
oldugunu gosteren calismalar mevcuttur (Berliner, 2013; Coskun & Karadag, 2023; Erdem & Kaya,
2021; Gamazo & Martinez-Abad, 2020; Perry & McConney, 2010; Schulz, 2005; Wang vd., 2023).
Sosyal bilimlerde, SED'in bireylerin énemli yagam sonuglari tizerinde 6nemli bir etkisi oldugu kabul
edilmektedir. Akademik basar1 i¢in 6nemi de yaygin olarak kabul edilmektedir (O'Connell, 2019). Bu
durum, PISA verileri iizerinde yapilan ¢alismalarla 6rneklendirilebilir. Ogrenci basar1 puanlarindan
sonra, ekonomik, sosyal ve Kkiiltiirel statii (ESKS) muhtemelen PISA'dan elde edilen verilerin
raporlarinda ve ikincil analizlerinde en sik kullanilan degiskendir (Avvisati, 2020). Bu endeks,
ogrencilerin anketlere verdikleri yanitlara dayali olarak egitim firsatlar1 ve 6grenme c¢iktilarindaki
esitsizliklerle ilgili kaygilarin ele alinmasia yardime1 olmaktadir.

Bugiine kadar PISA iizerine yapilan aragtirmalarin 6nemli bir boliimii, SED ile basar1 arasinda orta ile
yiiksek diizeyde bir iliski oldugunu bildirmistir (Chi vd., 2018; Chmielewski, 2019; Gorard, 2006; Perry
vd., 2022; Tang vd., 2021). Bir diger 6nemli husus, bu iligskinin farkli SED diizeyleri arasinda nasil
degistigidir. Alanyazin, SED ile akademik basari arasindaki iligkiyi, SED boyunca kademeli olarak
artmasi nedeniyle sosyoekonomik bir gradyan ya da yiiksek ve diisiik SED’deki 6grenciler arasinda
akademik basarida bir esitsizlik oldugunu 6ne siirdiigli icin sosyoekonomik bir ugurum olarak
nitelendirmektedir (Jehangir vd., 2015). Bu agidan bakildiginda, bu iki degisken arasindaki iligkinin her
diizeyde tutarli olmayabilecegi ve SED acisindan 6zellikle diisiik ve yiiksek diizeylere odaklanilmasi
gerektigi ileri siiriilebilir.

Bu ¢alisma kapsaminda, ESKS ile basar1 arasindaki iliskiye odaklanilirken, bu iliskinin diistik-yiiksek
ESKS diizeylerinde nasil degistigi belirlenmeye c¢alisilmistir. Bu dogrultuda, Tiirkiye'nin 2003-2022
yillart arasinda fen, okuma ve matematik performansina yonelik PISA kapsaminda elde edilen verileri
kullanilmigtir. Her donemde, her bir alan i¢in disiik-yiiksek ESKS smiflandirmasi i¢in regresyon
agaclart yontemi kullanilmigtir. Calisma su arastirma sorusuna odaklanmaktadir: 2003-2022 PISA
Tiirkiye verilerinde, diisiik ve yiliksek ESKS diizeylerinde, ESKS'nin okuma, fen ve matematik

okuryazarlig1 puanlarin1 yordama diizeyi nasil farklilasmaktadir?

Calisma, var olan bir durumu betimlemek i¢in yapildigindan betimsel bir arastirmadir (Fraenkel vd.,
2012). Aragtirmanin evreni, PISA 2003, 2006, 2009, 2012, 2015, 2018 ve 2022 dongiilerine Tiirkiye'den
katilan 15 yasindaki 6grencilerdir. Alt1 dongiideki Tiirk 6grencilerden elde edilen veriler kullanilmis ve
orneklem 39.516 6grenciden olusmustur. Veri analizi siirecinde ilk olarak PISA Tiirkiye verilerinin her
bir dongiisiinde Siniflama ve Regresyon Agaglari (SRA) algoritmasi kullanilarak herhangi bir ESKS
degeri i¢in basar1 puanlar1 arasinda anlamli bir fark olup olmadig1 belirlenmistir. Farkliliga isaret eden
degerler kesme noktalar1 olarak isaretlenmistir. Kesme noktalari kullanilarak ESKS’nin alt ve {ist
gruplar1 olusturulmustur. Ardindan, her bir PISA dongiisiindeki her bir alan i¢in, ESKS ile alt ve {ist
gruplardaki basar1 puanlari arasindaki iligki basit dogrusal regresyon analizi kullanilarak incelenmistir.
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Sonuglara gore, alt ve list SED gruplar1 ayr1 ayn incelendiginde, yapilan 42 analizin 37'sinde R2
degerlerinin 0,80'e esit veya 0,80’den daha yiiksek oldugu goriilmiistiir. Ayrica, 19 analizde R2
degerlerinin 0,90'a esit veya 0,90’dan daha yiiksek oldugu tespit edilmistir. Bu bulgular, basar
puanlarinin bir yordayicisi olarak ESKS'min Onemini vurgulayan onceki arastirmalarla benzerlik
gostermektedir (6rnegin, Jehangir vd., 2015; Kim, 2019; Lee ve Borgonovi, 2022; Perry vd., 2022; Sirin,
2005). Ancak bu ¢alismanin bulgulari, bu iliskinin alt grup icin daha giiclii oldugunu gdstermektedir.
Bu calismanin sonuglari, Ozdemir'in (2016) sosyoekonomik diizeyin matematik okuryazarlig
iizerindeki etkisinin diisiik sosyoekonomik diizeylerde daha yiiksek oldugu bulgusuyla ortiismektedir.

Dikkat ¢eken bir diger husus, 2003, 2006 ve 2009 yillarinda her iki grupta da R2 degerlerinin énemli
Olciide yiiksek olmasi, sonraki donemlerde ise R2'lerde belirgin bir diisiis olmasidir. 2009 yili tiim
alanlarda hem alt hem de {ist gruplarda en yiiksek aciklanan varyans degerlerine sahip yil olarak goze
carpmaktadir. Bu egilim, 2012, 2015 ve 2018 yillarinda hem alt hem de {ist gruplar i¢in ESKS’nin
yordama giiclinde gdreceli bir azalma oldugu seklinde yorumlanabilir. Bu egilimin 6zellikle 2012
yilindan sonra degismesi, 2012 yilinda zorunlu egitim yasasinda yapilan degisiklikle birlikte 6grenci
profilinin ve okullagsma oraninin degismesine baglanabilir. Bu bulgu, Aydogdu'nun (2023) zorunlu
egitim yasasinin etkisiyle artan okullasma oraninin Tirkiye'de SED basar1 farklarinin azalmasim
sagladigi bulgusuyla tutarhidir.

2015 yil1 tiim alanlarda en diisiik basar1 puanlarina ve ayn1 zamanda en diisiik R2 degerine sahiptir. 2015
i¢in yapilan alt1 analizden ii¢iinde R2 0,80 veya daha diisiik ¢ikmustir. Tlging bir sekilde, alt-iist grupta
ESKS ile basar1 puanlart arasindaki iligki diger yillara gore farklilik gostermistir. Matematik ve okuma
alanlar1 icin {ist grupta, fen i¢in ise alt grupta daha yiiksek korelasyon gosteren tek yil 2015'tir. Bu bilgi,
2015 yilinda akademik performansin dngoriilmesinde gozlenen farkliliklarin daha fazla arastirilmasi
gerektigini gostermektedir.

Bu c¢aligma, alt-iist grup siniflandirmasini kullanmasi bakimindan birgok benzer c¢alismadan
ayrilmaktadir. Bu nedenle, siniflandirma siirecinde dagilimdaki medyan veya standart sapma gibi
degerler kullanilmamistir. Bunun yerine, kesme noktalar1t SRA algoritmasinin siirekli yordayici
degiskeni en giiglii noktasinda ayirdigi kok diigiimde belirlenmistir. Boylece, alt-list grubun
kategorizasyonu dagilimi esit olarak bolmeye degil, sonu¢ degiskeni i¢in en biiyiik yordama giicline
sahip noktaya dayandirilmistir. Grafiklere gore, kategorizasyonun medyan degerlere dayanmast halinde
sonuglarda kayda deger farkliliklar ortaya ¢ikacakti ki bu degerler tiim yillarda ESKS i¢in stirekli olarak
-1,5 civarinda seyretmistir. ESCS alt-iist gruplari i¢in kesme degerleri, bu ¢aligmada tespit edildigi gibi,
yillar arasinda farkliliklar gostermistir. Ayrica, bu kesme degerleri secilen yontemden 6nemli 6lciide
etkilenmistir. Yapilan tiim analizlerde, alt grup siirekli olarak daha biiyiik bir oran olusturmus, yaklasik
%70 ile %85 arasinda degismis ve en sik rastlanan oran %75 civarinda olmustur.
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