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This paper presents the results of a relational, descriptive study. Its
main purpose is to examine variables that determine multiple
success categories in high schools. The sample consists of 80 public
high schools in Antalya. Data were collected through the school
information form developed by the researchers, based on the related
literature and data available at school. Academic Score (as), Social,
Cultural, and Artistic Score (scas), and Sportive Score (ss) were used
as success categories. Four clusters were obtained by cluster
analysis. Clusters were called Academically Powerful Schools (aps),
Schools in Need of Improvement (sni), Sportively Powerful Schools
(sps), and Socially, Culturally, and Artistically Powerful Schools
(scaps). According to the results, aps was the best in as, sni was the
worst except as, sps was the best only in ss, and scaps was the best
only in scas. Science high schools were clustered in aps. Anatolian
high schools were located in four different clusters, half of them in
sni. Vocational and technical Anatolian high schools were located in
three different clusters, more than half of them in sni, but none in
aps. Anatolian imam and preacher high schools were located in two
different clusters. Only one-third of them were clustered in scaps
while two-thirds were in sni. Multi-program Anatolian high schools
were also clustered in sni only. In the study, significant correlation
coefficients were obtained among some selected success variables.

Keywords: multiple success variable, high school, cluster analysis,
correlation coefficient

Introduction and Theoretical Framework

Manpower is the most valuable resource of a country. Schools are
institutions where these valuable resources are turned into power.
Today, individuals with scientific thinking skills, productivity, cre-
ativity and the ability to solve the problems faced are very much
needed. Schools have social, political and economic function. The
social function of a school is to socialize the individuals and to de-
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velop the culture. The political function is to educate youth to be
loyal citizens while the economic function is to meet the needs of
the economy in terms of not only manpower and but also brain
power.

The Basic Law of National Education No. 1739 issued in 1973
determines general framework of Turkish national education sys-
tem. According to this law, the overall aim of the education sys-
tem is as follows: (1) to promote the welfare and happiness of the
citizens, (2) to support and accelerate economic, cultural and so-
cial development in national unity and cohesion, and (3) to make
the nation a constructive, creative and distinguished partner of
contemporary civilization (meb 2005). Education system in Tur-
key consists of two main parts: formal and non-formal educa-
tion. Formal education is the regular schooling conducted within
schools for individuals in a certain age group and includes pre-
primary, primary, secondary and higher education institutions. In
this context, educational institutions at all levels have their own
specific objectives. ‘The aim of secondary education is to give stu-
dents a minimum level of common culture, to acquaint them with
problems of the individual and society, to teach them how to seek
solutions, to raise awareness in order to ensure their contribu-
tion to the socio-economic and cultural development of the coun-
try and to prepare students for higher education, for professions,
for life and for business in line with their interests and skills’ (meb
2005).

Secondary education institutions, which are the subject of this
study, are called high schools. Various programs are applied in
high school education and high schools are given different names
based on their program diversity. High schools in the Turkish
education system are the following: Science High School (shs),
Anatolian High School (ahs), Vocational and Technical Anatolian
High School (vtahs), Anatolian Imam and Preacher High School
(aiphs), Multi-Program Anatolian High School (mpahs), social
sciences high school, fine arts high school and sports high school.

shs provides a basis for upbringing students as scientists in the
field of science and mathematics. Similarly, social sciences high
school provides a basis for upbringing students as scientists in the
field of social sciences. On the other hand, aiphs aims at providing
the necessary knowledge and skills that will be the source of reli-
gious services such as imamate, preaching and teaching in Qur’an
courses. vtahs aims at raising the labor force needed by the labor
market in the fields of industry, trade, textile, construction, tour-
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ism, chemistry, agriculture, and health. Youth in those schools is
also being prepared for employment by providing them the pos-
sibility to gain the spirit of entrepreneurship, professional ethics,
occupational health and safety, social and environmental respons-
ibility, and work habits (meb 2013).

ahs is open to enable students to prepare for higher education
programs according to their talents and achievements and to learn
foreign languages at a level that enables them to follow scientific
and technological development in the world (meb 1999). Multi-
program high school is open in accordance with objectives, prin-
ciples and policies of National Education Basic Law, development
plans, government programs and decisions of national education
council, by taking into consideration education needs, student po-
tential, and education cost of small settlements (meb 2001).

At this point, the following question becomes important: to what
extent are these schools able to achieve their goals and to what
extent do the same types of schools provide expected outcomes?
Evaluating the outcomes of the curriculum and using the informa-
tion obtained as a result of these evaluations in the program devel-
opment are of great importance for effectiveness of the education
system (erg 2019). The Ministry of National Education (mone)
has a huge quantity of data on the whole school system and edu-
cational data mining may be benefited in order to get the informa-
tion needed. García et al. (2011) define the term ‘educational data
mining’ as the process of converting raw data obtained from the
educational systems into information that can be used by educa-
tional software, program developers, educational administrators,
decision makers, teachers and researchers. Educational data min-
ing is a new discipline that develops methods to examine increas-
ingly large-scale data of the original type from educational organ-
izations and uses them to better understand students and educa-
tional organizations (see http://www.educationaldatamining.org).
It can be used to provide managers with the data-based inform-
ation they need to increase the effectiveness and efficiency of
educational organizations. With this information, it is possible to
analyze the data, increase student achievement by revealing the
reasons for student success and failure, identify problems in edu-
cational environments, and create more effective environments
(Özbay 2015). Student learning data are being explored to devel-
op predictive models by applying educational data mining meth-
ods. These models play an important role in developing adaptive
learning systems. This way, adaptations or interventions based on
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the model predictions can be used to modify student experience
next or to suggest additional academic services to support learn-
ing (Bienkowski, Feng, and Means 2012). Especially in the field of
education, there is a huge quantity of data about students, teach-
ers, teaching environments, measurement and evaluation results.
Such reality clearly shows the importance of using the informa-
tion stored in these data collections in order to explore patterns
and improve the efficiency and quality of education.

In education, data mining techniques, such as classification and
clustering, are usually used to categorize students, based on the
kinds of personal learning data, on student demographic data, or
both (Bienkowski, Feng, and Means 2012). Cluster analysis is a
multivariate statistical technique the main purpose of which is to
group objects according to their characteristics (Hair et al. 2010).
‘Clustering is the process of examining the properties of objects
and grouping them into clusters according to some distance meas-
urements. The aim of the cluster analysis is to collect objects
close to each other in the same cluster, while collecting distant
objects in different clusters’ (Leskovec, Rajaraman, and Ullman
2014, 241). Likewise, James et al. (2013) described clustering ana-
lysis as the process of dividing objects into different groups, with
observations within each group being very similar. Thus, while
similar data enters the same cluster, different data is contained
in different clusters (Singh and Singh 2012). Clustering examines
a collection of points, and groups the points into clusters accord-
ing to some distance measure. This means that points in the same
cluster are spaced at a small distance from the others, while points
in different clusters are spaced at a large distance (Leskovec, Ra-
jaraman, and Ullman 2014). However, it needs to be revealed what
it means for two or more objects to be similar or different in order
to make this procedure concrete (James et al. 2013).

A limited number of studies on cluster analysis have been found
in the literature. Among these researches, those related to educa-
tion are summarized below: Perry (2000) conducted a research
aiming at aggregating and summarizing data from Virginia public
school districts, creating a paradigm that will quantify and rank or-
der the variables, and place school districts into groupings. In the
study, schools were clustered into two groups using the k-means
cluster analysis procedure. According to the results, Virginia is ex-
periencing shortages of instructional personnel, especially in the
field of special education, mathematics, science, and technology
endorsement. The most significant variables were the competition
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from other school districts, retirement, efforts to reduce teacher to
pupil ratios, and salaries. Green (2017) aimed at developing a ty-
pology of teachers and identifying the groups of teachers that per-
form better in regard to student achievement. In the study, three
teacher profiles, high, mid, and low were found. The high cluster
typically consisted of younger teachers, and predominately male.
The older, with the majority of female educators were placed in
the mid cluster while educators towards the end of their careers
were found in the low cluster. On the other hand, Ungricht (1997)
identified the relationship between learning strategies and demo-
graphic and educational performance variables, and explored pat-
terns of learning of distinct clusters. The result shows that dis-
tinct groups exist among learners and that learning strategies are
linked to specific educational performance measures. Conducting
a study in Maryland, New Jersey, Pennsylvania, and Virginia, War-
ren (2007) used hierarchical clustering analysis and created five
clusters of school divisions. The findings of the study indicate that
there is a relationship between incidents related to student discip-
line and student achievement. Similarly, Halsell (2007) examined
the performance of schools within homogeneous clusters by con-
sidering that a school’s dominant student population will have
a significant influence on academic performance. Schools were
classified on the basis of dominant student populations and de-
terminations were made concerning statistically significant differ-
ences in mean reading and math scores. According to the results,
schools did demonstrate significant differences in reading and
math scores with selected schools performing significantly above
expectations, certain schools performing significantly below ex-
pectations, and many demonstrating no significant difference rel-
ative to similar populations located in homogeneous clusters.

Studies conducted by applying clustering analysis in various
fields can produce different results based on preferred variables
for the statistical usage. For example, Page (2004) investigated
the impact of charter schools on student achievement by using
cluster analysis in North Carolina and found that a four-cluster
typology was the most ‘optimal’ for the study although there was
a problem in internal validity. Page’s primary concern was re-
lated to the lack of similarity between the charter and non-charter
schools within the four clusters. Humphreys (2006) explored the
institutional characteristics of California charter schools and the
extent to which these characteristics relate to student achieve-
ment. Findings demonstrate that charter schools differ in both
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teaching and student characteristics. Three clusters were found
named ‘under-resourced,’ ‘affluent,’ and ‘specialty’ schools. Sur-
prisingly, the under-resourced cluster had the highest academ-
ic performance on four different measures of growth. Teacher’s
length of service negatively predicted student achievement while
student/teacher ratio positively predicted achievement scores.
Crain-Dorough (2003) conducted a three-phase study in order to
examine the characteristics of student dropouts and the charac-
teristics of schools successful and unsuccessful in mediating dro-
pouts. Three clusters of schools were found, named ‘high achiev-
ers,’ ‘average achievers,’ and ‘low achievers.’ As for the dropouts,
three clusters were found, namely ‘quiet dropouts,’ ‘typical dro-
pouts,’ and ‘high-achieving pushouts.’ Significant differences were
found among the set of dependent variables such as attendance
rate, class size, student achievement, suspension rate, teacher
certification, and teacher test scores. The results showed that
consistently low dropout schools had significantly higher student
achievement than the less effective schools, while the more effect-
ive schools had significantly higher attendance rates and student
achievement than the consistently high dropouts schools.

In the context of e-state in Turkey, big and various data col-
lections are related to teachers and students and used by mone;
E-school, Educational Information Network, and mone Informa-
tion Systems. Unfortunately, these data were not used beyond re-
porting and they were not benefited sufficiently in order to obtain
the information needed. However, mone initiated a new study and
focused on this issue in its 2023 Education Vision Document pub-
lished in 2018. In this document, the emphasis is put on processing
data obtained from all the levels of education and on using them
in the process of decision-making, planning and evaluation. In or-
der to achieve these targets, the following tasks were determined
(meb 2018):

• Initiation of ‘Data Based Planning and Management System’
at the school level for monitoring, evaluation and develop-
ment of management and learning activities throughout the
country.

• Integration of data from the Ministry’s current systems into
an easily accessible Educational Data Warehouse.

• Establishing an online platform where the Ministry and
school administrators can monitor school development plans
across county, province, region and country.
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• Establishing a Geographic Information System to determine
the capacity of schools when planning educational resources.

• Justice-based allocation of resources provided by the Min-
istry.

• Establishing a decision support mechanism to determine
which school will be supported and what kind of support
will be provided by following the school profile evaluation
data.

All this knowledge reveals the need for identifying the levels of
multiple success in high schools that are expected to prepare stu-
dents for higher education or life experience. In general, there are
very few studies investigating the impact of public schools on stu-
dent achievement (Page 2004). However, many variables, which
may be controlled or not, have an impact on student success; they
are caused by students themselves and outside themselves (De-
mirtaş 2010). In light of this information, a study was designed to
determine how high schools are clustered according to their mul-
tiple success levels and to compare schools in different clusters in
terms of some variables.

General purpose of this study is to cluster high schools accord-
ing to their multiple success levels and to compare them in terms
of some variables. To achieve this purpose, the following research
questions were identified:

1. How are high schools clustered according to multiple success
variables?

2. Which type of high schools is situated in which clusters?
3. How are clusters compared in terms of some variables?
4. Are there significant correlations between selected two vari-

ables in terms of certain demographic characteristics of high
schools?

Methodology

This is a relational, descriptive study. The main purpose of a de-
scriptive study is to identify the state of a situation or phenomenon
and explore the relationships between phenomena (Christensen,
Johnson, and Turner 2015). In this context, variables that determ-
ine multiple success categories in high schools were examined in
the study.

The population consists of 202 public high schools in Antalya.
Social sciences, sports and fine arts high schools were not included
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table 1 Descriptive Data on the Population and the Sample

School Types Population Sample

N % n %

Science High School 11 5.56 5 6.25

Anatolian High School 76 38.38 30 37.50

Vocational and Technical Anatolian High School 63 31.82 28 35.00

Anatolian Imam and Preacher High School 36 18.18 12 15.00

Multi-Program Anatolian High School 12 6.06 5 6.25

Total 198 100.00 80 100.00

in the field of inquiry due to their small number and differenti-
ation from others in terms of admission requirements. Data were
collected through the School Information Form (sif) developed
by the researchers based on the related literature and data avail-
able at schools. Since four schools were combined and closed, sif
were sent to 198 high schools. After incomplete incorrectly filled
forms were excluded, analyses were made from the data of 80
schools. Table 1 illustrates descriptive data on the population and
the sample by school types. As shown in the table, there are no big
differences between the population ratio and the sample ratio by
school types.

Rapid Miner for cluster analyses and spss 23.00 for correlation
coefficients were used in order to analyze data. The variables of
Academic Score (as) used in cluster analysis are school mean on
university entrance exam, school ratio of achievement certificates,
and school ratio of appreciation certificates. The variables of So-
cial, Cultural, and Artistic Score (scas) used in cluster analysis are
school ratings obtained from the contests on poetry, essay, story,
visual arts, painting, and sculpture as well as individual and team
music competitions. The variables of Sportive Score (ss) used in
cluster analysis are the results obtained individually and in team
sports such as football, volleyball, basketball, tennis, table tennis,
weightlifting, wrestling, and swimming.

Results

In this sub-title, data on the research questions were presented in
tables and the results obtained in the study were explained.

Clustering High Schools According to Multiple Success Variables

In this study, accepted criteria were implemented in order to de-
termine success scores used for clustering. In this context, three
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table 2 Quotient Criteria for District, Provincial, and Country Level Awards

Awards District Province Country

Sport 1 4 8

Painting 2 4 10

Music 2 4 10

Literature 2 4 10

Projects – 4 10

types of scores named Academic Score (as), Social, Cultural, and
Artistic Score (scas), and Sportive Score (ss) were used as success
categories. The formula used for as is as follows:

as = normalized score of achievement and appreciation

+normalized point average of the school.

Students get certificate of achievement when they obtain mean
scores among 70–84. The formula of (70 + 84)/2 = 77 was used
to obtain the certificate of achievement score. The score obtained
from this procedure was multiplied by the number of certificates
given at school. Then the obtained value was divided by the total
number of students at school.

Students get certificate of appreciation when they obtain mean
scores among 85–100. The formula of (85 + 100)/2 = 92.5 was used
to obtain the certificate of achievement score. The score obtained
from this procedure was multiplied by the number of certificates
given at school. Then the obtained value was divided by the total
number of students at school.

Quotients were determined for scas and ss based on character-
istics of the awards gained by individual students or student teams
at school. Expert opinion was obtained to determine quotient cri-
teria shown in table 2. The scores obtained were normalized in
the 0–1 range when determining clusters.

K-Means clustering algorithm was used for data analysis. Eighty
schools were subjected to statistical analysis for clustering accord-
ing to their scores in three categories. Cluster analyses were made
five times by using the number of clusters from three to seven. As a
result of cluster analysis, schools were classified into four clusters
(numbered 0–3) with expert opinion. Table 3 illustrates Euclidean
distance in cluster analysis. Cluster 0 consists of 10 schools. In
this cluster, all scores obtained for as, scas and ss are larger than
average at a ratio of 192.43 percent, 54.04 percent, and 52.01 per-
cent, respectively. Cluster 1 consists of 45 schools. In this cluster,
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table 3 Euclidean Distance in Cluster Analysis

Cluster Distance Average dist. Notes

0 10 0.155 as is on average 192.43% larger
scas is on average 54.04% larger
ss is on average 52.01% larger

1 45 0.023 scas is on average 64.00% smaller
ss is on average 40.67% smaller
as is on average 28.94% smaller

2 9 0.072 ss is on average 188.00% larger
as is on average 33.10% smaller
scas is on average 0.62% smaller

3 16 0.066 scas is on average 148.45% larger
ss is on average 23.87% smaller
as is on average 20.27% smaller

table 4 Cluster Model

Cluster as scas ss

Academically powerful schools (aps) 0.840 0.344 0.264

Schools in need of improvement (sni) 0.204 0.079 0.103

Sportively powerful schools (sps) 0.192 0.222 0.501

Socially, cult., and artistic. powerful schools (scaps) 0.229 0.556 0.132

all scores obtained for as, scas and ss are smaller than average
at a ratio of 64.00 percent, 40.67 percent, and 28.94 percent, re-
spectively. Cluster 2 consists of 9 schools. In this cluster, only ss is
larger than average at a ratio of 188.00 percent while as and scas
are smaller than average at a ratio of 33.10 percent and 0.62 per-
cent, respectively. Cluster 3 consists of 16 schools. In this cluster,
only scas is larger than average at a ratio of 148.45 percent while
ss and as are smaller than average at a ratio of 23.87 percent and
20.27 percent, respectively.

Four clusters obtained by cluster analysis are given names ac-
cording to their success differences within the three categories.
Table 4 illustrates the names of the cluster as well as the mean
score of schools in each cluster in the range of 0–1. Cluster 0 was
called Academically Powerful Schools (aps), and aps was found to
have the best as. Cluster 1 was called Schools in Need of Improve-
ment (sni), and sni had the worst scores except as. Cluster 2 was
called Sportively Powerful Schools (sps), sps had the best score
only in ss. Cluster 3 was called Socially, Culturally, and Artistically
Powerful Schools (scaps), and scaps had the best score in scas
only.
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table 5 Numbers of Members in Four Clusters by School Types

Clusters School Types

ahs aiphs mpahs shs vtahs Total

1. Academically Powerful Schools (aps) 5 – – 5 – 10

2. Schools in Need of Improvement (sni) 15 8 5 17 45

3. Sportively Powerful Schools (sps) 3 – – 6 9

4. Socially, Culturally, and Artistically
Powerful Schools (scaps)

7 4 – 5 16

Total 30 12 5 5 28 80

Distribution of High Schools into Different Clusters
According to Their Types

As illustrated in table 5, all five science high schools included in
the study were clustered in aps. Anatolian high schools were loc-
ated in four different clusters and half of them were placed in sni.
Vocational and technical Anatolian high schools were located in
three different clusters and 17 out of 28 schools were placed in
sni while no school was in aps.

Anatolian imam and preacher high schools were located in
two different clusters. Only one-third of them were placed in
scaps while two-thirds were in sni. Multi-program Anatolian high
schools were also clustered in sni only.

Comparing Different Clusters in Terms of Some Variables

In order to compare different clusters in terms of some variables,
descriptive data on 16 variables were examined. As illustrated in
table 6, aps was found to be the best for nine variables. However,
aps was the worst for variables ‘information technology,’ ‘number
of students per teacher,’ and ‘number of students per classroom.’
On the other hand, sni was the best only for two variables ‘labor-
atory facilities’ and ‘sport facilities.’ sps was the best for variables
‘ratio of white flag,’ ‘information technology,’ and ‘teachers’ length
of service at school.’ However, it was the worst for variables ‘labor-
atory facilities,’ ‘sport facilities,’ ‘ratio of teachers with graduate
education,’ and ‘ratio of certificates of achievement and appreci-
ation.’ scaps was only the best for two variables, namely ‘number
of students per teacher’ and ‘number of students per classroom.’
Nevertheless, it was the worst for variables ‘ratio of white flag,’ ‘av-
erage teachers’ length of service,’ and ‘teachers’ length of service
at school.’
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table 6 Comparisons on the Characteristics of Four Clusters According to the sif Variables

Items Clusters

(1) (2) (3) (4)

Ratio of white flag (%) 80.00 73.33 88.90 68.80

Laboratory facilities 11.2 12.9 7.0 11.97

Having information technology 1.2 6.1 7.5 3.2

Music, painting classroom 6.5 2.1 2.5 6.2

Sport facilities 10.2 12.1 9.1 9.4

Number of students per classroom 28.5 22.1 23.4 20.0

Ratio of hourly paid teachers (%) 0.0 8.8 8.4 6.7

Ratio of teachers with graduate education (%) 9.4 9.1 7.0 9.0

School’s admission score 452 235 237 274

School’s mean on university entrance 357 196 203 206

Ratio of certificates of achievement and appreciation 87 25 22 27

Ratio of disciplinary punishment (%) 0.0 6.8 4.4 3.2

Days of absence without excuse 4.90 6.20 5.78 5.19

Average teacher’s length of service 19.2 15.2 16.2 12.3

Teachers’ length of service at school 6.40 6.62 8.80 4.60

Number of students per teacher 14.5 12.1 12.1 11.4

notes Column headings are as follows: (1) academically powerful schools, (2) schools in need of
improvement, (3) sportively powerful schools, (4) socially, culturally, artistically powerful schools.

Correlations between Two Selected Variables in Terms
of Some Demographic Characteristics of High Schools

Correlation coefficients were calculated in order to determine re-
lationships between some selected demographic characteristics of
high schools. These values were also interpreted based on the cri-
teria recommended by Cohen, Manion, and Morrison (2007) for
the effect size of correlation coefficients.

As illustrated in table 7, sixteen correlation coefficients were
calculated. In order to determine the common variance between
the two variables, it was necessary to calculate the effect size and
for this purpose, the value obtained from the square of the correla-
tion coefficient was used. The square of the correlation coefficient
shows the proportion of variance in one variable that can be at-
tributed to its linear relationship with the second variable. In other
words, it indicates the amount the two variables have in common
(Cohen, Manion, and Morrison 2007).

Although all correlation coefficients were significant at α = 0.05
level, eleven of them had weak effect sizes. A strong positive rela-
tionship (r2 = 0.57) was found between variables ‘academic score’
and ‘school admission score.’ It means that 57 percent of the vari-
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table 7 Comparisons on the Characteristics of Four Clusters According to the sif Variables

Variable 1 Variable 2 r P r2 Int.*

Academic Score School’s admission score 0.75 0.000 0.56 Strong

Ratio of hourly paid teachers –0.45 0.000 0.20 Modest

Average teacher’s length of service 0.29 0.008 0.08 Weak

Ratio of disciplinary punishment –0.23 0.039 0.05 Weak

Music, painting classrooms 0.24 0.027 0.06 Weak

Social, Cultural,
& Artistic Score

Music, painting classrooms 0.25 0.023 0.06 Weak

School’s admission score 0.22 0.042 0.04 Weak

Ratio of disciplinary punishment –0.23 0.040 0.05 Weak

Sportive Score Average teacher’s length of service 0.42 0.000 0.17 Weak

Teacher’s length of service at school 0.26 0.016 0.07 Weak

Ratio of hourly paid teachers –0.24 0.027 0.06 Weak

Ratio of certificates
of achievement
and appreciation

School’s mean on university entrance
exam

0.76 0.000 0.57 Strong

School’s admission score 0.72 0.000 0.52 Strong

School’s mean on uni-
versity entrance exam

School’s admission score 0.69 0.000 0.47 Moderate

Days of absence
without excuse

School’s admission score –0.26 0.020 0.07 Weak

Ratio of certificates of achievement
and appreciation

–0.23 0.042 0.05 Weak

ation shown by academic score can be attributed to the tendency
of academic score to vary linearly with school admission score.
‘Academic score’ had a modest negative correlation (r2 = 0.20)
with variable ‘ratio of hourly paid teachers’ but a weak negative
correlation (r2 = 0.05) with variable ‘ratio of disciplinary punish-
ment.’ Other strong effect sizes were calculated in correlations
between variables ‘school admission score’ and ‘ratio of certific-
ates of achievement and appreciation’ (r = 0.72) as well as between
variables ‘ratio of certificates of achievement and appreciation’
and ‘school mean on university entrance exam’ (r = 0.76). A mod-
est effect size was found in the negative correlation (r = –0.45)
between variable ‘ratio of hourly paid teachers’ and ‘school admis-
sion score.’ Not only sportive score but also social, cultural, and
artistic score had weak relationships with the selected variables,
and their effect sizes ranged from 0.04 to 0.17 (table 7).

As shown in table 7, ‘school mean on university entrance exam’
can explain 57 percent of the variation shown by ‘ratio of certi-
ficates of achievement and appreciation’ with a strong effect size.
Similarly, school admission score can explain 52 percent of the
variation shown by ‘ratio of certificates of achievement and appre-
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ciation.’ In addition, 47 percent of the variation of ‘school mean
on university entrance exam’ can be explained by ‘school admis-
sion score.’ On the other hand, weak correlation coefficients were
obtained between the variable ‘days of absence without excuse’
with both variables ‘school admission score’ (r = –0.26) and ‘ratio
of certificates of achievement and appreciation’ (r = –0.23).

Discussion and Conclusion

In this study, public high schools in Antalya province were ex-
amined in terms of clusters according to multiple success vari-
ables based on 2018 data. The aim of the study was to determ-
ine success clusters of schools and to compare schools in differ-
ent clusters in terms of some selected variables. Clustering ana-
lysis was applied by using K-Means algorithm with as, scas, ss
obtained from the data collected from schools. At the end of the
analysis, it was determined that schools were divided into four
clusters called aps, sni, sps, and scaps.

The aps cluster consisted of 10 schools that were above average
by all scores. It means that only 11.25 per cent of schools in Antalya
were found successful in all three categories. On the other hand,
the sni cluster consisted of 45 schools that were below average by
all scores. The fact that the sni cluster, consisting of 56 percent
of 80 schools included in the study, had scores below the average
in all success categories, shows the real dimensions of differences
between schools in Antalya. Turkey has a quality problem in edu-
cation in terms of standards accepted on international levels. In
addition, success in education is not disseminated homogeneously
across the country. In other words, there are schools with success
levels that range from the highest to the lowest in the same re-
gion, in the same province and even in the same district (Önder
2012). It is known that the mone authorities also see this issue as
an important problem. Quality differences among schools in Tur-
key are a fundamental problem, and the differences between good
and poor schools are so large that this fact can be called a quality
gap. However, it is one of the tasks of the state to provide equal op-
portunities for all children to receive the same level of education
(Yıldız 2015). Therefore, taking measures to eliminate quality and
quantity differences among schools is a necessity, and the Gen-
eral Directorate of Secondary Education in mone is responsible
for this task. Quality differences between the types of schools in
which students are selected via central examination and the open

16



A Study on Clustering High Schools

admission schools are quite high. This fact indicates that oppor-
tunities are not evenly distributed. Such a situation contradicts the
principle of equal distribution of opportunities in education (Ber-
beroğlu and Kalender 2005).

Kurebayashi (2015), one of faculty members at Tokoha Univer-
sity, visited some schools within the scope of a project in Turkey,
and determined by observation that there were big differences
among the quality of schools in various regions. According to Kur-
ebayashi (2015), these differences should first be eliminated and
qualified teacher training should be addressed. By drawing atten-
tion to this problem in the 2023 Education Vision Document, mone
(meb 2018) suggested a student achievement follow-up research
in order to reduce the differences between schools and regions
and to see the education system as a whole. In this document, the
need for setting up a ‘Geographic Information System’ was also
expressed in order to determine capacities of schools in terms of
educational resources.

In this study, all science high schools were clustered in aps.
This result shows that science high schools are the most success-
ful schools in terms of achieving their goals. Although some Anato-
lian high schools were placed in the best cluster together with
science high schools, they were also distributed to other three
clusters. The reason of this may be that all general high schools
were converted into Anatolian high schools after 2013. Two thirds
of Anatolian imam and preacher high schools were clustered in
sni, and only one third were in scaps cluster. No Anatolian imam
and preacher high schools were in aps and sps clusters. Similarly,
six out of ten of vocational and technical Anatolian high schools
included in the study were in sni cluster. There were no voca-
tional and technical Anatolian high schools in aps cluster. All of
five multi-program Anatolian high schools were also classified in
sni cluster. Likewise, Bilen et al. (2014) conducted a cluster re-
search by using data of the students who took the university en-
trance examination in Istanbul. As a result of their study, it was
determined that schools were grouped into five clusters in terms of
student achievements at the university entrance examination. Sci-
ence high schools in their study were classified in the best cluster,
and the success ranking continued by Anatolian high school, gen-
eral high school, Anatolian imam and preacher high school and
vocational and technical Anatolian high school. In the study con-
ducted by Köse (1999), schools were ranked according to univer-
sity entrance scores and based on the university registration rates,
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vocational and technical high schools were found the least suc-
cessful. By applying K-means clustering algorithm on the training
data, Shovon, Islam, and Haque (2012) grouped students in three
classes; high, medium and low, according to their grade. As could
be seen in the above-mentioned studies, schools were classified
using only few variables in terms of student achievement. In this
context, the current study based on multiple variables data differs
from the previous ones.

In this study, aps cluster is seen to be disadvantageous in terms
of the number of students per teacher and the number of students
per classroom although school admission scores and school mean
at university entrance exam in aps cluster are higher than the oth-
ers. Nevertheless, the majority of students and their parents prefer
high schools in this cluster and student quota for each classroom
gets full all the time.

When compared with other clusters, in aps both disciplinary
and absenteeism rates are the lowest while the rate of achieve-
ment and appreciation certificates is the highest. This result is
consistent with the following findings of the research conduc-
ted by mone and unicef (meb 2011, 5): ‘The presence of chil-
dren in school ensures that they are protected against all kinds of
risks that may come from outside and that they can obtain edu-
cational attainment from school. The fact that children stay away
from school affects all aspects of their development negatively, and
makes it difficult for them to meet with appropriate prevention and
intervention programs timely.’ However, absenteeism, grade re-
tention and dropout, which negatively affect one’s participation in
education and the quality of education they receive, are very com-
mon in secondary education (erg 2011). Student absenteeism is
a growing problem in public schools and the adverse effects have
been well established through research (Grant 2016). Chronically
absent students are more likely to experience negative academic
outcomes, such as grade retention and dropping out, compared to
their peers who consistently attend school (Wallace 2017). Accord-
ing to Jermain (2018), absenteeism not only affects the student
who does not attend school but also affects those around the stu-
dent. Chronic absenteeism is an indicator something is wrong and
should be addressed as soon as possible. Commitment to school,
on the other hand, affects student attendance and academic per-
formance (Boesel 2001). For this very reason, schools with low
suspension rates report using a variety of successful incentive pro-
grams to promote positive academic and social behavior (Christie,
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Nelson, and Jolivette 2004). It can be seen that the results of this
current study are consistent with the above-mentioned literature
since aps has the lowest and sni has the highest absenteeism rate.

In another comparison, it was seen that the school admission
scores and school mean on university entrance exam were lower
in sni cluster than the others. Whereas sni cluster had more sports
and laboratory facilities. scaps cluster was only advantageous in
terms of the number of students per classroom and the number
of students per teacher. Surprisingly, sps cluster was found to
be disadvantageous in terms of sports facilities. It was also dis-
advantageous in terms of laboratory facilities, ratio of teachers
with graduate education, and achievement and appreciation score
while it was advantageous in terms of white flag and teachers’
length of service at school. Although two-thirds of Anatolian imam
and preacher high schools were clustered in sni, they were in the
best position in terms of ‘number of students per classroom,’ and
‘number of students per teacher’ variables. Unfortunately, science
high schools, all clustered in aps, were found in the worst situation
in terms of the same variables. The fact remains that although the
success level of such schools is still low, Mone has been allocat-
ing much more resources to religious education for years. In 2017
budget proposal, allowance per student for imam and preacher
high schools was twice as high as for general secondary schools
(erg 2017). However, not only teachers and principals but also
parents and community expect a fair budget and a balanced sup-
port by mone for all types of schools.

As it is well known, the teacher has a vital role in education.
In this study, aps is found to have the highest number of experi-
enced teacher, being also paid the lowest. On the other hand, sni
has the highest number of paid teachers and scaps has the low-
est number of experienced teachers. Similarly, in South African
education, there are gross differences noticeably in the per capita
spending, the availability of physical facilities, the average quali-
fications of teachers and the pupil/teacher ratios (Turnage 2011).
Stiefel, Schwartz, and Iatarola (2001) report that low performing
schools have higher teacher/pupil ratios, employ teachers who are
proportionately less licensed, less paid, and less experienced. In
Turkey, the rotation of teachers among schools, especially in dis-
advantaged areas is higher because it is difficult to keep qualified
employees working in hard conditions for a long time. Unfortu-
nately, mone prefers to employ paid teachers instead of experi-
enced ones, to cover the numerical deficit (Önder 2012).
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Since this study was carried out in 80 high schools in Antalya, it
has some limitations and no doubt the results cannot be general-
ized to the entire Turkish education system. However, the number
of clusters can be re-examined in similar studies conducted in the
future. At the same time, mone may benefit from this study in eval-
uating the performance of the schools. As targeted in 2023 Educa-
tion Vision Document (meb 2018), school needs should be determ-
ined based on the data such as general and special classrooms,
gymnasium, numbers and qualifications of teachers. In this way,
ensuring a fair distribution of resources can reduce differences
between schools. Based on student population and preference sys-
tem, undesired schools can be transformed into different types
of schools. Schools implementing vocational programs can be or-
ganized by taking into account the needs of industry and society
employment area in the country. Similarly, Perry (2000) asserts
that practical application of cluster identification is to enable edu-
cational agencies to develop targeted intervention strategies that
address common issues within clusters. In this way, targeted and
focused intervention strategies would facilitate the most efficient
allocation of resources.

Creating elite secondary education institutions and considering
the fact that these institutions are seen as a means of going to uni-
versity, causes serious inequalities in Turkish education system,
especially in practice and social perception. Indeed, providing elit-
ist education to a small number of students in a small number of
schools poses a major threat to social cohesion and economic de-
velopment. This situation is no longer sustainable and threatens
the future of all segments of the society as a whole. Scores ob-
tained at the national scale are generally evaluated in terms of
only ranking and the meaning of knowledge and skills levels for
individuals and the society is not emphasized. Unfortunately, eval-
uation shows that only 2 per cent of students across Turkey could
be given ‘good education’ (ted 2008). Success differences between
schools could be reduced by giving every child access to bet-
ter education in a more egalitarian system. For this reason, it
is necessary to allocate government resources based on school
conditions instead of providing general equality in the distribu-
tion of public resources. Not following the school success equals
waste of resources. In this respect, a structure that will system-
atically monitor student success and ensure measures when the
school falls below the standards is also needed (Önder and Güçlü
2014).

20



A Study on Clustering High Schools

As a conclusion, it is expected that education authorities on
both provincial and central levels may benefit from the findings
of this study in order to discover the actual school conditions and
to improve the unsatisfactory areas. The study can also contrib-
ute to more effective and need-oriented usage of human resources
and money allocated to education. However, considering that the
current study does not even include all high schools in Antalya
province, it can be clearly seen that further research is needed in
this subject.
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Istanbul: Eğitim Reformu Girişimi.
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Eğitim Fakültesi Dergisi 15:51–60.

Kurebayashi, N. 2015. ‘Türkiye’de Okullar Arasında Büyük Kalite Farkı
Var.’ http://www.hurriyet.com.tr/egitim/turkiye-de-okullar-arasinda
-buyuk-kalite-farki-var-30189993

Leskovec, J., A. Rajaraman, and J. Ullman. 2014. Mining of Massive
Datasets. 2nd ed. Cambridge: Cambridge University Press.
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