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Abstract

Article Info

This study aims to investigate the socioeconomic variables and their order of importance
that have a significant effect on the dropout and graduation of higher education students.
Relational survey model was used in the study. In the study, the "Students Dropout and
Academic Success Dataset," was utilized. The dataset, created by the Polytechnic Institute
of Portalegre, consists of 4424 records. CHAID decision tree algorithm was used to analyze
the data. With this method, the independent variables that demonstrate the maximum
variation in the dependent variable have been identified hierarchically. It is found that,
49.93% of the students are “graduate”, 32.12% are “dropout”, and 17.948% are “enrolled”.
Obtained findings show that the graduation rates of the students are not at the desired level.
“Tuition fees up to date” was found as the best variable that explains the students’ school
completion. 86.55% of students with not up to date tuition fees were found as dropout and
55.95% of students with up-to-date tuition fees were found as graduate. “Scholarship
holder” was found as the variable that best explains the clusters formed by variable “tuition
fees up to date”. 89.00% of the students that don’t have their tuition fees up to date and
don’t hold a scholarship dropout the school, while 78.44% of students that have their tuition
fees up to date and holding a scholarship are graduate. Building on the results obtained from
the study, several suggestions were proposed for coping with dropout problem and further
guiding research on dropout.
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Yiiksekogretimde Okul Terki ve Mezuniyet: CHAID Analizi

Oz

Makale Bilgisi

Bu arastirmada, yiiksekogretim 6grencilerinin okul terki ve mezuniyet durumlar lizerinde
anlamli etkisi olan sosyoekonomik degiskenlerin tespit edilmesi ve Onem sirasinin
belirlenmesi amaglanmistir. Arastirmada iliskisel tarama modeli kullanilmistir. Caligmada
“Students Dropout and Academic Success Dataset” veri seti kullanilmistir. Polytechnic
Institute of Portalegre tarafindan olusturulan veri seti, 4424 kayit icermektedir. Verilerin
analiz edilmesinde CHAID karar agaci algoritmast kullanilmistir. Bu sayede bagimh
degiskende en fazla farklilasmay1 gosteren bagimsiz degiskenler hiyerarsik olarak tespit
edilmistir. Arastirmada Ogrencilerin  %49.93’liniin okulu tamamlama durumlarinin
“mezun”, %32.12’sinin “terk”, %17.94’liniin “devam eden” oldugu goriilmektedir. Elde
edilen bulgular oOgrencilerin mezuniyet oranlarinin istenilen diizeyde olmadigim
gostermektedir. Ogrencilerin okul bitirme durumlarmi en iyi aciklayan degiskenin
“finiversite har¢ borcu” oldugu bulunmustur. Har¢ borcu olan 6grencilerin %86.55'i okulu
terk etmis, har¢ borcu olmayan dgrencilerin %55.95'i mezun olmustur. “Universite harg
borcu” degiskeninin olusturdugu kiimeyi en iyi agiklayan degisken “burs sahibi” olarak
bulunmustur. Universite har¢ borcu olan ve burslu olmayan dgrencilerin %89.00’u okulu
terk ederken, har¢ borcu olmayan ve burslu 6grencilerin %78.44'i mezun olmustur.
Arastirmadan elde edilen sonuglardan yola ¢ikilarak, okul terki sorunuyla basa ¢ikmak ve
okul terkiyle ilgili daha fazla arastirmayr yonlendirmek igin ¢esitli Onerilerde
bulunulmustur.

Anahtar Kelimeler:
Yiiksekodgretim, okul terki,
mezuniyet, karar agaclari,
CHAID analizi

Makale Gecmisi:

Gelis: 25 Nisan 2023
Diizeltme: 10 Subat 2024
Kabul: 11 Subat 2024

Makale Tiirii: Arastirma
Makalesi

iletisim/Contact: nesrin_hark@hotmail.com
DOI: https://www.doi.org/10.17244/eku.1287393




Egitimde Kuram ve Uygulama, 20(1), 107-121

Genis Ozet

Giris

Okul terki, bir¢ok iilke yliksekogretim sisteminin paylastigi ortak bir sorundur. Yiiksekogretime baglayan her bireyin
sartlar farklidir ve siiregte izledikleri yolda farkli olabilmektedir. Bazi bireyler siireci basariyla tamamlarken bazilar
tamamlanmasi gereken siirede tamamlayamamakta bazilari ise siireci tamamlamadan sistemden ayrilabilmektedirler.
Ogrencilerin yiiksekdgretim siirecini tamamlayabilmeleri ve okulu terk durumlarinin oniine gecilebilmesi icin
ogrencilerin okul terki ve mezuniyet durumlarimi yordayan sosyoekonomik degisenlerin ve bunlarin énem sirasinin
incelenmesi 6nem arz etmektedir. Hangi 6grencilerin okul terki yasayabileceginin tespit edilmesi, muhtemel yasanacak
bir okul terkini 6nlemek i¢in gerekli 6nlemlerin alinmasi ve yasanabilecek okul terki oranlarinin azaltilmasi i¢in oldukca
gereklidir. Bu nedenle, ¢aligma kapsaminda, 6grencilerin okul terkini ya da mezuniyet durumlarimi yordayan
sosyoekonomik degiskenlerin tespit edilmesi ve Onem sirasinin belirlenmesi amaglanmigtir. Yapilan alanyazin
taramasinda yiiksekdgretim dgrencilerinin okul terki ve mezuniyet durumlarimi yordayan degiskenlerin, CHAID analizi
ile incelendigi herhangi bir aragtirmaya rastlanmamistir. Bu sayede yiiksekogretim Ogrencilerinin okulu terk
durumlarinin  azaltilmasi ve yiiksekdgretim kurumlarindan mezun oranlarinin artirilmasi i¢in dikkat edilmesi
gerekenlere iliskin farkindalik olusturulacaktir. Elde edilen sonuglar araciligtyla farkli imkanlara sahip olan 6grencilerin
yiiksekdgretimi tamamlayabilmelerini saglayan farkli stratejiler gelistirilebilecektir. Okul terkini ya da mezuniyet
durumlarin1 yordayan sosyoekonomik degiskenler hakkinda bilgi sahip olmak, egitime aktarilan kaynaklarin daha
verimli kullanilmasi agisindan da 6nem tasimaktadir. Bu nedenle yapilan ¢alisma mevcut literatiire katki saglayacaktir.
Ayrica caligmanin gerceklestirildigi veri tabanmin genis bir yelpazeye yayilmasi caligmanin genellenebilirligini
artirmaktadir.

Yontem

Aragtirma iligkisel tarama modeli kullanilarak gerceklestirilmistir. Calismada “Students Dropout and Academic Success
Dataset” veri seti kullanilmistir. Polytechnic Institute of Portalegre tarafindan olusturulan veri seti, 4424 kayit
icermektedir. Veri seti, her bir kaydin bireysel bir 0grenciyi temsil ettigi 4424 kayit igermektedir. Bu calisma
kapsaminda veri setinde yer alan sosyoekonomik ozellikler bagimsiz degiskenler olarak kullanilmistir. Oncelikle
calismanin veri seti lizerinde gerekli diizenlemeler ve analizler yapilmistir. Sonrasinda mevcut verilerin analiz
edilmesinde IBM SPSS Modeler programi kullanilmistir. Arastirma verilerine CHAID karar agaci algoritmasi
uygulanmistir. Bu ¢alismada CHAID karar agaci algoritmasinin tercih edilmesinin nedeni, karmasik iligkilerin ve
etkilesimlerin hizli ve acik bir sekilde anlagilmasina olanak taniyan bu algoritmanin avantajlarindan yararlanmaktir.
Ayrica, CHAID otomatik bir sekilde etkili bolinmeleri belirleyerek modelin anlasilabilirliini artirir ve sonuglar
yorumlamay1 kolaylastirir. Bu nedenle, CHAID karar agaci algoritmasi, veri setini analiz etme amacini iyi bir sekilde
karsilayan bir secenek olarak tercih edilmistir. Bu arastirma igin Dicle Universitesi Sosyal ve Beseri Bilimler Etik
Kurulu’ndan etik onay alinmistir (Tarih: 30.12.2022, Say1: 349). Arastirma ve yayin etigine uyulmustur.

Sonug¢

Yiiksekogretim kurumlarinda karsilagilan en 6nemli sorunlardan biri 6grencilerin okulu terk durumlarini azaltarak
basarili akademik performanslarla mezun olmalarini saglamaktir. Bu nedenle 6grencilerin okul terki ve mezuniyet
durumlarin1 yordayan degiskenlerin belirlenmesi gerekmektedir. Bu arastirmada, 6grencilerin okul terki ve mezuniyet
durumlan iizerinde anlamli etkisi olan sosyoekonomik degiskenlerin tespit edilmesi ve énem sirasinin belirlenmesi
amaglanmigtir. Arastirmada G6grencilerin %49,932 sinin okulu tamamlama durumlariin “mezun”, %32,120’sinin
“terk”, %17,948’inin “devam eden” oldugu goriilmektedir. Elde edilen sonuglar 6grencilerin 6nemli bir kisminin okulu
biraktigini ya da uzattigin1 gostermektedir. Dolayisiyla 6grencilerin okulu tamamlama durumlar iizerinde olumlu etkisi
olan degiskenlerin incelenmesi ve elde edilen sonuglar dogrultusunda oOgrencilerin yiiksekdgretimi zamaninda
tamamlamalarim1 saglayacak diizenlemelerin yapilmasi1 gerekmektedir. Yapilan arastirmada Ogrencilerin okulu
tamamlama durumlarini en iyi agiklayan degiskenin “{niversite har¢ borcu” oldugu ortaya ¢ikmistir. Harg borcu olan
ogrencilerin bliylik cogunlugunun okul terk ettigi ancak har¢ borcu olmayan 6grencilerin biiyiik cogunlugunun okuldan
mezun oldugu tespit edilmistir. Caligmada tiniversite har¢ borcunu “Hayir” veya “Evet” olarak belirten 6grencilerin
olusturdugu kiimeyi en iyi agiklayan degiskenin ise “burs sahibi” oldugu ortaya ¢ikmustir. Universite harg borcunu
“Hayir” ve burs sahibi olma durumunu “Hayir” olarak belirten Ogrencilerin %89,004’liniin okulu tamamlama
durumunun “terk” oldugu tespit edilmistir. Universite har¢ borcunu “Hayir” ve burs sahibi olma durumunu “Evet”
olarak belirten 6grencilerin ise %60,870’inin ise okulu tamamlama durumu “terk” olarak bulunmustur. Ayni zamanda
iiniversite har¢ borcunu “Evet” ve burs sahibi olma durumunu “Hayir” olarak belirten 6grencilerin %47,626’sinim okulu
tamamlama durumunun “mezun” oldugu tespit edilmistir. Universite harg borcunu “Evet” ve burs sahibi olma durumu
“Evet” olan 6grencilerin ise %78,443 linlin okulu tamamlama durumu “mezun” olarak bulunmustur. Elde edilen bir
diger 6nemli sonug ise ailenin sosyokiiltiirel durumunun, 6grencilerin okul terki durumlari iizerinde etkili bir degisken
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oldugunu gostermektedir. Yapilan calisma sosyoekonomik durumun 6grencilerin okul terki ve mezuniyet durumlari
iizerinde onemli bir etkiye sahip oldugunu gostermektedir. Zayif bir sosyoekonomik altyapiya sahip olmak, bir
Ogrencinin okulu birakmasina neden olan 6nemli faktorlerden biridir. Ulasilan sonuglar gostermektedir ki okul terkinin,
bireysel ve toplumsal kalkinma {izerindeki olumsuz etkilerini azaltabilmek i¢in Ogrencilerin sosyal ve ekonomik
durumlanyla ilgili engeller olmadan egitimlerini tamamlayabilmeleri gerekmektedir. Bu ¢alisma, sosyoekonomik
durumun &grencilerin okuldan ayrilma ve mezuniyet durumlar iizerinde 6nemli bir etkiye sahip oldugunu ortaya
cikarmistir. Bu nedenle yliksekogretim sosyoekonomik esitsizlikleri giderebilecek politikalarla desteklenmelidir.
Yiiksekogretim siireclerinde sistemden ¢ikmalarina neden olabilecek sosyoekonomik faktorlerin iyilestirilmesine ve
firsat esitligine dayali katilimin saglanmasina ihtiyag vardir. Calismada borcu olan dgrencilerin mezun olma oranlarin
borcu olmayan 6grencilere gore daha diisiik oldugu tespit edilmistir. Bu nedenle 6grencilere yonelik sosyal yardim
programlari diizenlenmesi 6nerilmektedir. Ayrica bu ¢alismada CHAID algoritmasi kullanilmistir. Baska ¢aligmalarda
farkli karar agaci algoritmalar1 kullanilarak kendi aralarinda karsilagtirmalar yapilabilir.
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Introduction

The performance of individuals in higher education plays an important role for individual and social development.
Graduating from higher education has many positive consequences for both the individual and society. These are the
reduction in unemployment, healthier individuals, lower crime rates, higher productivity and growth (EACEA, 2015).
In OECD countries, higher education graduation is a criterion that shows the competencies and skills required to be
included in the workforce (Himmetoglu et al., 2022). However, students who do not graduate on time or dropout of
school can cause both the family and the country's economy to be negatively affected, as well as the decrease in the
young workforce.

Dropout is seen as a burden on public finances and a waste of valuable resources (Quinn, 2013). This situation
represents the most important problem that higher education institutions should address in order to increase their success
(Behr et al., 2021). Dekkers & Claassen (2001) defines the concept of dropout as the inability of a student to continue
and complete the educational level he/she is in due to different negative reasons. Cullen (2000) on the other hand, defines
dropout as the inability of the students to complete their education level due to adverse living conditions. Dropout is a
measure of students leaving higher education institutions. There are three basic types of dropouts defined in the
literature: stop out, institutional departure and system departure. Students who stop out usually return after a short while,
those who depart from the institution can transfer to another institution, and those who depart from the system leave the
university completely for various reasons (Chen, 2008).

The reasons why students leave the university can be compulsory or voluntary. Compulsory dropout can be
caused by reasons such as failing many courses, a serious illness, a different job opportunity, family problems, financial
difficulties, and adjustment problems. Most of the students in this situation leave the system and it is very difficult for
them to return to school. Voluntary dropout can be caused by reasons such as being bored with the program, feeling
inadequate, not liking friends or lessons. The reasons for voluntary dropout are usually external, with financial problems
being the most important (Bennett, 2003). Tinto (1997) argues that when external factors are considered fixed, dropout
can be considered as the result of an individual's experiences within the academic and social systems of the university,
and both can have an impact on dropout.

Different models have been developed to reveal the structure and characteristics of school dropout in higher
education, such as, explanatory sociological model for school dropout (Spady, 1970, 1971), student attrition model
(Bean, 1980, 1983) the student adaptation model (Tinto, 1975, 1993, 1997), the student retention model (L. Thomas,
2002). Among these models, the model put forward by Tinto (1975) as the Student Integration Model 'SIM' has been
widely accepted as the most effective model and has been tested by many researchers and improved with some criticism
(Araque et al., 2009; Bruinsma, 2003; Chen, 2008; DesJardins et al., 1999; McCubbin, 2003; Napoli & Wortman, 1998;
L. Thomas, 2002). Various factors affecting school dropout in higher education have been defined with the Student
Integration Model. These factors include students' family structure, background characteristics, educational goals, pre-
university preparation processes, financial factors and university experiences.

Although its type and reasons vary, many countries are faced with the problem of dropout in higher education.
According to an impartial European Commission report, the number of students quitting their higher education courses
before they finish is too high (Quinn, 2013). Even in Denmark, the most successful country, only over 80% of students
complete their education, while in Italy, the figure is only 46%. This report also identifies critical factors that contribute
to student dropout, with socioeconomic situations being the primary culprit. European Statistics (Eurostat, 2022) data
also show that early leaving is a problem that concerns most higher education institutions in the world (Figure 1).

As seen in Figure 1, dropout is a common problem shared by the higher education systems of many countries.
This problem has economic implications for all stakeholders of higher education, considering the societal and especially
individual costs. School dropout leads to extensive economic impacts on society. Individuals who drop out often enter
the labor market with low qualifications, increasing the risk of unemployment and potentially reducing the overall
economic efficiency of the community. This situation can have adverse effects on general economic development. Those
who leave school early are typically deprived of career opportunities and income potential. Due to their lower
educational attainment, these individuals often find themselves compelled to work in low-wage jobs. This circumstance
can diminish their quality of life and make achieving economic independence in the long term more challenging. The
state can gain up to $392k in present value social gain by persuading a potential high school dropout to graduate.
(Belfield & Levin, 2007). The higher the dropout rates, the less qualified workforce that is aimed to be brought into the
country's economy (Tinto, 2017). The dropout rate is accepted as an important measure of a country's educational status
and an important indicator of current and future problems (Graeff-Martins et al., 2006). In addition, it is stated that in
societies where school dropouts are high, qualified workforce decreases, unemployment and poverty rates increase, and
the tendency to crime increases (Belfield & Levin, 2007; Schargel & Smink, 2001). Thus, dropout, which is a major
concern for education communities, is an important issue that needs to be addressed.
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Early leavers from education
and training, 2021

(% of population aged 18-24)

EU

Croatia
Slovenia
Ireland
Lithuania
Latvia
France
Slovakia
Malta
Germany
Italy
Spain

Netherlands
Poland

Greece
Portugal
Czechia
Belgium
Austria
Finland
Sweden
Luxembourg
Denmark
Estonia
Cyprus
Hungary
Bulgaria
Romania
Switzerland

Figure 1. Statistics on dropout from education in the European Union
(EU) (Eurostat, 2022)

Literature of dropout includes topics such as, dropout in higher education (Belloc et al., 2010; Gury, 2011;
Hovdhaugen, 2009), defining dropout and explaining the causes of dropout (Lassibille & Goémez, 2008; Liu et al., 2009),
estimating students’ academic performance (Daud et al., 2017; Martins et al., 2021; Saa et al., 2020). In some studies,
it is emphasized that having a weak socioeconomic background is an important factor that causes students to dropout
(Manona, 2015; Quinn, 2013; White & Kelly, 2010). In this study, we aimed to determine the socioeconomic variables
that could predict the dropout or graduation status of students and to determine the order of importance of these variables.
No research has been found in the conducted literature review that investigates the variables predicting dropout and
graduation status among higher education students using CHAID analysis.

The conditions of each individual starting higher education are different and the path they follow in the process
may be different. While some individuals complete the process successfully, some cannot complete the process in the
required time, while others leave the system before completing the process. It is important to examine the socioeconomic
variables that predict the dropout and graduation status of students and their order of importance so that students can
complete the higher education process and prevent dropout. It is necessary to determine which students may experience
dropout, to take the necessary measures to prevent possible dropout and to reduce possible dropout rates. In this way,
awareness will be raised about what needs to be considered in order to reduce the dropout rates of higher education
students and to increase the rate of graduates from higher education institutions. Through the results obtained, different
strategies can be developed that enable students with different opportunities to complete higher education. Having
information about socioeconomic variables that predict school dropout or graduation is also important in terms of more
efficient use of resources transferred to education. For this reason, we have utmost confidence that this study will
contribute to the existing literature. In addition, the fact that the database in which the study was carried out consists of
a wide range makes this study generalizable.

Purpose of the research

This study aims to identify the socioeconomic variables and their order of importance, that have a significant effect on
the dropout and graduation status of higher education students.
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Methodology

Pattern of the Research

In this study, conducted to examine the relationship between variables, a relational (correlational) research has been
preferred. Relational research is a form of analysis in which parameters and variables are interrelated and information
is systematically integrated (Cohen et al., 2007). Relational studies are used to detect the relationships between two or
more variables and to determine the effects of these relationships on cause and effect (Fraenkel et al., 2012). Research
and publication ethics were followed. For this research, the ethical approval was obtained from the Dicle University
Social Sciences Ethics Committee (Date: 30.12.2022, Number: 349).

Dataset

“Students Dropout and Academic Success Dataset” was used in the study (Realinho et al., 2022). The dataset is created
by the Polytechnic Institute of Portalegre (acquired from several disjoint databases) related to students enrolled in
different under graduate degrees, such as education, nursing, agronomy, design, social service, technologies,
management and design. The dataset includes demographic data, socioeconomic and macroeconomic data, data at the
time of student enrollment, and data at the end of the first and second semesters. The data refer to student enrollment
records from 2008/2009 (after the Bologna Process was applied to higher education in Europe) to 2018/2019. The dataset
contains 4424 records, with each record representing an individual student. The dataset contains the information known
to the students at the time of enrollment. Information about the participants of the study is given in Table 1.

Table 1. General Information on the Participants of the Study
Variable f %
Marital status

Single 3919 88.6

Married 379 8.6

Widower 4 0.1

Divorced 91 2.1

Facto Union 25 0.6

Legally separated 6 0.1
Displaced

Yes 2426 54.8

No 1998 45.2
Gender

Male 1556 352

Female 2868 64.8
Age at enrollment

17-21 2873 64.9

22-26 600 13.6

27 and above 951 21.5
International

Yes 110 2,5

No 4314 97.5
Total 4424 100

Each record was classified as graduate, enrolled, dropout depending on the time that the student took to obtain
each degree. Graduate means that the student obtained the degree in due time, enrolled means that the student took until
three extra years to obtain the degree, and dropout means that the student took more than three extra years to obtain the
degree or doesn't obtain the degree at all. Socioeconomic characteristics in the data set were used as independent
variables. Table 2 contains information about the independent variables used in the study.

Table 2. Variable details with possible values for the data set

Attirubute Variable Type Possible Values
. . . No education (0), Primary education (1), Secondary education (2),
Father's qualification Independent High school (3), University (4), Unknown (5)
. . . No education (0), Primary education (1), Secondary education (2),
Mother's qualification Independent High school (3), University (4), Unknown (5)
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Educational special needs Independent Yes (1), No (0)

Debtor Independent Yes (1), No (0)

Tuition fees up to date Independent Yes (1), No (0)

Scholarship holder Independent Yes (1), No (0)
Analysis of Data

Initially, necessary arrangements and analyzes were made on the data set. In the data editing phase, the categories
belonging to the “father's qualification”, “mother's qualification”, “age at enrollment” variables were combined,
adhering to the data integrity. Chi-square Automatic Interaction Detection (CHAID), a decision tree-based algorithm
via IBM SPSS Modeler program was applied to the reformatted data. Decision trees are methods for separating data
into small groups by going through a series of decision-making stages. Each discrimination process makes the members
of the group more similar to the others (Linoff & Berry, 2011). Decision trees are graphical representations of all possible
solutions to a decision based on certain conditions. With their tree-like structure, branches, and nodes where each leaf
represents a class, they form some rules about the data, thus dividing the dataset into smaller subsets (Sullivan, 2017).

Decision trees are a data mining approach often used for classification and regression. Unlike other methods
used in classification such as artificial neural networks, decision trees have many advantages such as easy interpretation
and understanding. In addition, it allows the analysis of various data without requiring assumptions (Chien & Chen,
2008). CHAID analysis is a method that can also be preferred in educational sciences research (Kayri et al., 2014).

Proposed by Kass (1980), CHAID is a method that uses chi-square statistics to diagnose optimal splits. CHAID
is an effective statistical technique used for segmentation purposes. As a tree-based algorithm, some splits may contain
more than two branches. Target and input fields can be numeric value ranges (continuous) or categorical. CHAID
extensively searches for independent variables that show the greatest variation in the dependent variable. It uses a
systematic algorithm to detect the strongest relationship between these variables (Chan et al., 2006; van Diepen &
Franses, 2006). Categorical variables of student completion status (graduate, enrolled, dropout) were used in this study.

The reason for preferring the CHAID decision tree algorithm in this study is to leverage the advantages of this
algorithm, which allows for a rapid and clear understanding of complex relationships and interactions. Additionally,
CHAID enhances the interpretability of the model by automatically determining the most effective splits, making it
easier to comprehend and interpret the results. Therefore, the CHAID decision tree algorithm has been chosen as the
optimal option for the purpose of analyzing the dataset.

Findings
What is the order of importance of the predictive variables that have a significant effect on students’ dropout
and graduation?
The order of importance of the predictive variables that have a significant effect on students' dropout and graduation is
shown in Figure 2.

Predictor Importance

Target: Target

Tuition fees up to date

Scholarship holder

Debtor

Fathers qualification

0.0 02 04 06 08 10
(4 I I
Least Important Most Important

Figure 2. Predictor importance for variables
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As seen in Figure 2, “tuition fees up to date” is found as the predictive variable that has the highest effect on
students’ graduation. Other variables were detected as “scholarship holder”, “debtor”, and “father's qualification”. We
used four predictor variables (“tution fees up to date”, “scholarship holder”, “debtor”, “father's qualification”) that have

the highest effect on students’ school completion levels for CHAID analysis.

How is the decision tree algorithm obtained by CHAID analysis of students’ school dropout and graduation?
The decision tree regarding the dropout and graduation of the students is given in Figure 3.

Target

Calegory % n [
Dropout 32120 1421 [
® Enrolled  17.948 794|:
B Graduate 49.932 2209|:
Total  100.000 4424

Tuition fees up lo dale
Ad). P-value=0.000, Chl-square=823.553, df=2

Node 1 Node 2
Calegory % n Calegory % n
Dropout  86.553 457 ¥ Dropout 24.743 964

® Enrolled  7.955 42 ® Enrolled  19.302 752
B Graduale 5492 29 ¥ Graduate 55.955 2180
Total 11.935 528 Total 88.065 3896

=]
Scholarship holder
AdJ. P-value=0.000, Chi-square=30.549, df=2

Scholarship holder
AdJ. P-value=0.000, Chi-square=301.651, d&=2

1

|

Fathers qualification
AdJ. P-value=0.000, Chi-square=80.707, df=4

Node 3 Node 4 Node 5 Node 6
Calegory % n Calegory % n Calegory % n Category % n
Dropout  89.004 428 Dropoul 80870 28 Dropout  30.179 858 ¥ Dropout 10.066 108

®Enrolled  6.846 33| |®Enrolled 19.565 9 ¥ Enrolled 22185 631 ® Enrolled 11491 121
B Graduate 4149 20| (™ Graduate 19.565 8 B Graduate 47.626 1354 B Graduate 78.443 826
Total 10895 482 Total 1040 48 Total 64.263 2843 Total 23.802 1053

Debtor

Ad). P-value=0.003, Chl-square=11.873, d=2

0,]’5 2,34
Node 7 Node 8 Node 9 Node 10 Node 11
Calegory % n Calegory % n Calegory % n Calegory % n Category % n
Dropoul 68883 62 Dropout  33.801 241 ¥ Dropout  27.206 555 Dropout 9274 92 Dropout 22951 14
® Enrolled  2.222 2 ¥ Enrolled  20.888 149 ® Enrolled 23529 480 M Enrolled 11593 115| (™ Enrolled  9.836 6
¥ Graduate 28.889 26 ¥ Oraduate 45.302 323 B Graduate 48.265 1005 B Graduale 79.133 785| (M Graduale 67.213 41
Total 2034 90 Total 16117 713 Total 46.112 2040 Total 22423 992 Total 1379 61

Deblor
AdJ. P-value=0.007, Chl-square=10.010, df=2

Debtor
Ad). P-value=0.000, Chi-square=34.461, d&=2

1 1

Node 12 Node 13 Node 14 Node 15
Category % n Category % n Category % n Category % n
Dropoul  33.033 220 Dropout 44681 21 Dropout  26.213 497 Dropoul  40.278 58

® Enrolled 20.120 134 M Enrolled 31.815 15| |®™Enrolled 22732 431 ® Enrolled 34.028 49
N Graduate 46.847 312| |M Graduate 23.404 11 W Graduate 51.055 968| (M Graduate 25894 37
Total 15.054 666 Total 1062 47 Total 42.857 1896 Total 3.255 144

Figure 3. Decision Tree Obtained by CHAID Analysis of Students’ School Dropout and Graduation

When Figure 3 is examined, it is seen that there are 15 nodes explaining the dropout and graduation of the
students. According to used dataset, 49.932% of the students are “graduate”, 32.120% are “dropout”, and 17.948% are
“enrolled”.

“Tuition fees up to date” were found as the variable that best explains students’ school completion (Chi-
square:823.553, P-value:0.000). It is found that, of students with “tuition fees up to date = 07, 86.553% are “dropout”,
7.955% are “enrolled” and 5.492% are “graduate”. Of students with “tuition fees up to date = 17, 55.955% are
“graduate”, 24.743% are “dropout” and 19.302% are “enrolled”.
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“Scholarship holder” was found as the variable that best explains the cluster formed by “tuition fees up to date
=07 (Chi-square: 30,549, P-value:0.000). It is found that, of students with “tuition fees up to date = 0” and “scholarship
holder = 07, 89.004% are dropout. Of students with “tuition fees up to date = 0 and “scholarship holder = 17, 60.870%
are dropout.

“Scholarship holder” was found as the variable that best explains the cluster formed by “tuition fees up to date
=17 (Chi-square:301.651, P-value:0.000). It is found that, of students with “tuition fees up to date = 1”” and “scholarship
holder =07, 47.626% are graduate. Of students with “tuition fees up to date = 1" and “scholarship holder = 17, 78.443%
are graduate.

“Father's qualification” was found as the variable that best explains the cluster formed by “tuition fees up to
date = 17 and “scholarship holder = 0” (Chi-square:80.707, P-value:0.000). It is found that, of students with “tuition
fees up to date = 17, “scholarship holder = 0 and “father's qualification = 0 or 57, 68.889% are dropout. Of students
with “tuition fees up to date = 17, “scholarship holder = 0”, and “father's qualification = 17, 45.302% are graduate. Of
students with “tuition fees up to date = 17, “scholarship holder = 0”, and “father's qualification = 2 or 3 or 4”, 49.265%
are graduate.

“Debtor” was found as the variable that best explains the cluster formed by “tuition fees up to date = 1” and
“scholarship holder = 17 (Chi-square:11.873, P-value:0.003). It is found that, of students with “tuition fees up to date =
17, “scholarship holder = 17, and “debtor = 07, 79.133% are graduate. Of students with “tuition fees up to date = 17,
“scholarship holder = 17, and “debtor = 17, 67.213% are graduate.

“Debtor” was found as the variable that best explains the cluster formed by “tuition fees up to date = 17,
“scholarship holder =07, and “father's qualification = 1”” (Chi-square:10.010, P-value: 0.007). It is found that, of students
with “tuition fees up to date = 17, “scholarship holder = 0, “father's qualification = 17, and “debtor = 0, 46.847% are
graduate. of students with “tuition fees up to date = 17, “scholarship holder = 07, “father's qualification = 1, and “debtor
=17, 44.681% are dropout.

“Debtor” was found as the variable that best explains the cluster formed by “tuition fees up to date = 17,
“scholarship holder = 0”, and “father's qualification = 2 or 3 or 4” (Chi- square:34,461, P-value:0.000). It is found that,
of students with “tuition fees up to date = 17, “scholarship holder = 07, “father's qualification = 2 or 3 or 4”, and “debtor
= 07, 51.044% are graduate. Of students with “tuition fees up to date = 17, “scholarship holder = 07, “father's
qualification = 2 or 3 or 4”, and “debtor = 1, 40.278% are dropout.

What are the rule sets obtained as a result of the CHAID analysis on the dropout and graduation of students?
The rule sets obtained as a result of the CHAID analysis on the dropout and graduation of students are given in Figure
4.
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-[if Tuition fees up to date = 0 —[if Tuition fees up to date = 1
(if Tuition fees up to date =0 ) _rif Tuition fees up to date = 1 )
and Scholarship holder = 0 and Scholarship holder = 0
(if Tuition fees up to date =0 ) (if Tuition fees up to date =1 A
\and Scholarship holder = 1 J — and Scholarship holder = 0
d Father’ lification = 1
(if Tuition fees up to date =1 A Gne e Sl e ~
— and Scholarship holder =0 (if Tuition fees up to date = 1 h
(and Father’s qualification=0or5 | || and Scholarship holder = 0
—_— N and Father’s qualification = 1
if Tuition fees up to date = 1
) Land Debtor= 0 )
and Scholarship holder = 0 p S
and Father’s qualification = 1 if Tuition fees up to date = 1
\and Debtor= 1 ) — and Scholarship holder = 0
P — N and Father’s qualification =2, 3 or 4
if Tuition fees up to date = 1 - -
and Scholarship holder = 0 (if Tuition fees up to date = 1 )
and Father’s qualification = 2, 3 or 4 || and Scholarship holder = 0
(and Debtor = 1 and Father’s qualification = 2, 3 or 4

J

.and Debtor = 0

(if Tuition fees up to date =1
and Scholarship holder = 1

(if Tuition fees up to date =1
— and Scholarship holder = 1
\and Debtor =0

(if Tuition fees up to date =1
— and Scholarship holder =1
\and Debtor = 1

Figure 4. Rule Sets Obtained from the CHAID Analysis

Decision trees determine rules based on the majority. This implies that when deciding which class specific
data points belong to at a certain node, the decision is made according to the class that has the highest number
of instances. Important rule sets obtained as a result of the CHAID analysis on the dropout and graduation “of
the students are as follows:

Status for students with “tuition fees up to date: No” ==> Dropout

Status for students with “tuition fees up to date: No and “scholarship holder: No” ==> Dropout

Status for students with “tuition fees up to date: No” and “scholarship holder: Yes” ==> Dropout

Status for students with “tuition fees up to date: Yes” ==> Graduate

Status for students with “tuition fees up to date: Yes” and “scholarship holder: No” ==> Graduate

Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, and “father’s qualification: No
education, Unknown” ==> Dropout

Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, and “father’s qualification:
Primary education” ==> Graduate

Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, “father’s qualification: Primary
education”, and “debtor: No” ==> Graduate
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e Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, “father’s qualification: Primary
education”, and “debtor: Yes” ==> Dropout

e Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, “father’s qualification:
Secondary Education, High School, University” ==> Graduate

e Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, “father’s qualification:
Secondary Education, High School, University”, and “debtor: No” ==> Graduate

e Status for students with “tuition fees up to date: Yes”, “scholarship holder: No”, “father’s qualification:
Secondary Education, High School, University”, and “debtor: Yes” ==> Dropout

e Status for students with “tuition fees up to date: Yes” and “scholarship holder: Yes” ==> Graduate

e Status for students with “tuition fees up to date: Yes”, “scholarship holder: Yes”, and “debtor: No” ==>
Graduate

e Status for students with “tuition fees up to date: Yes”, “scholarship holder: Yes”, and “debtor: Yes” ==>
Graduate

Discussion and Conclusion

Reducing the dropout rate of students and ensuring successful graduation is one of the most important challenges
encountered in higher education institutions. For this reason, it is necessary to identify the variables that could predict
the dropout and graduation of students. In this study, it is aimed to find the socioeconomic variables and their order of
importance that have a significant effect on the dropout and graduation of the students. Results show that a significant
part of the students dropout or prolong the school. Therefore, it is believed that it is necessary to examine the variables
that have a positive effect on students’ school completion and to make arrangements that will enable students to complete
higher education on time.

“Tuition fees up to date” variable was found as the variable that best explains the students’ school completion.
This variable divided the dependent variable into two groups and significant differences were obtained between the
groups. The majority of students with outstanding tuition debts are found to drop out of school, whereas the majority of
students without tuition debts are observed to graduate.

Students who are not in good socioeconomic status have difficulty in paying their tuition fees, or they have to
work to pay their tuition fees, which may slow down or prevent them from completing their education. Students in this
situation may not be able to meet the direct or indirect costs of education and leave higher education (Orr et al., 2014).
In some studies, it has been revealed that problems related to individual spending on university education are an
important determinant in the decision to leave school (Belloc et al., 2010; Smith & Naylor, 2001).

“Scholarship holder” variable was found as the best variable that meaningfully divides the cluster formed by
the students with “tuition fees up to date = yes or no”. It is found that majority of the students who have “tuition fees up
to date = no” and “scholarship holder = no” dropout the school. Majority of the students with “tuition fees up to date =
no” and “scholarship holder = yes” are dropout. Meanwhile, majority of the students who have “tuition fees up to date
= yes” and “scholarship holder = no” are graduated. Majority of the students with “tuition fees up to date = yes” and
“scholarship holder = yes” are graduated. In line with these results, it could be said that the school completion status of
the students who receive a scholarship is higher than the students who do not receive a scholarship. Studies states that
the main factor underlying early leaving is economic inequalities (Rumberger, 2020), and students who do not receive
economic support are more likely to dropout than other students (Araque et al., 2009).

“Father’s qualification” variable is found as the best variable that meaningfully divides the cluster formed by
the students with “tuition fees up to date = yes” and “scholarship holder = no”. With “tuition fees up to date = yes” and
“scholarship holder = no” variables, having “father’s qualification = no education or unknown” have 68.889% dropout
rate, having “father’s qualification = primary education” have 45.302% graduation rate, and having “father’s
qualification = secondary education, high school or university” have 49.265% graduation rate. Results show that the
graduation rates of students whose “father's qualification” is “secondary education, high school or university” are higher
than students whose “father's qualification” is primary education. At the same time, the majority of students whose
“father's qualification” is “unknown or no education” dropout the school.

It is found that the sociocultural status of the family is an effective variable on the dropout status of the students.
In a different study, the school attendance status of the students, the education level of their families and their
socioeconomic status were found as highly determining factors in school dropout (Allen et al., 2008). Higher education
levels are generally associated with higher incomes and have the potential to reduce socioeconomic inequalities (OECD,
2022). The fact that no one in the family has had a higher education experience has a significant impact on dropout. In
Italy, for example, undergraduate students whose fathers or both parents have only compulsory education are more
likely to dropout (Aina, 2013). The low level of education of parents is stated as a cultural capital that also determines
and reproduces the educational status of children (Sahin & Uysal, 2017). As stated in Bourdieu's (1986) Cultural Capital
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Theory, sociocultural inequalities between social classes can initiate a series of events that cause some children to
dropout of school. The sociocultural level and educational status of the family can have an impact on the tendency of
individuals to dropout of school.

“Debtor” variable was found as the best variable that meaningfully divides the cluster formed by the students

G

with “tuition fees up to date = yes”, “scholarship holder = no”, and “father’s qualification = primary education”.
According to the obtained rules, with “tuition fees up to date = yes”, “scholarship holder =no”, and “father's qualification
= primary education”, students having “debtor = no” are graduated and students having “debtor = yes” dropout the
school.

Similarly, “debtor” variable was found as the best variable that meaningfully divides the cluster formed by the

EEINT3

students with “tuition fees up to date = yes”, “scholarship holder = no”, and “father’s qualification = secondary
education, high school or university”. According to the obtained rules, with “tuition fees up to date = yes”, “scholarship
holder = no”, and “father's qualification = secondary education, high school or university”, students having “debtor =
no” are graduated and students having “debtor = yes” dropout the school.

Many research results support the view that students’ financial difficulties are a strong indicator of school
dropout and school success (Belloc et al., 2010; Bennett, 2003; Gury, 2011; Lassibille & Gomez, 2008; L. Thomas,
2002). Similarly, in the study conducted by Biilbiil (2012), both students and faculty members stated the financial
difficulties experienced by students as one of the important reasons that lead to school dropout.

This study shows that socioeconomic status has a significant effect on students’ dropout and graduation status.
Coming from a poor socioeconomic background is one of the major factors that causes a student to dropout of school.
Students from low socioeconomic status backgrounds are less likely to complete education programs (HEFCE, 2013;
McCulloch, 2014). The reason for this is not any basic feature, but the inequalities brought about by a weak
socioeconomic background (Quinn, 2013). It is stated that socioeconomic status has a significant effect on dropout and
dominates all other factors such as ethnicity and gender (E. Thomas & Quinn, 2007). St. John & Starkey (1995), in their
economic approach model, stated that the reasons that are effective in the decision of higher education students to
dropout of school are due to the economy. Similarly, Aina (2013) stated that students in the upper economic class have
less tendency to dropout and socioeconomic levels of students affect the probability of students leaving school. The
results show that in order to reduce the negative effects of school dropout on individual and social development, students
should be able to complete their education without obstacles related to their social and economic conditions.

Suggestions

e This study revealed that socioeconomic status has a significant effect on students’ school leaving and graduation
status. For this reason, higher education should be supported with policies that can overcome socioeconomic
inequalities. There is a need to improve socioeconomic factors that may cause them to leave the system in higher
education processes and to ensure participation based on equal opportunities.

e It is found that graduation rate of students with debt is lower than students who do not have debt. Social
assistance programs should be organized for students.

e It is revealed that the graduation rate of students from higher education is not at a sufficient level. Therefore,
studies should be conducted on the graduation rates of higher education students.

e In this study, the CHAID algorithm was used. Different decision tree algorithms can be used and comparisons
can be made among themselves.

e “Tuition fees up to date” variable was found as the variable that best explains the students’ school completion
status. Arrangements can be made to assist students in tuition fees.

e Other rule sets can be reached by using different variables in future studies.
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