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ABSTRACT In this paper, factors that affect the failure of students at the Vocational High School for Girls were
studied and a survey was performed to determine these factors. Since the collected data formed a large database, a
data mining technique was used to more easily establish the correlations and rules. Based on content of the data and
the subject of the study, the clustering method was selected as an evaluation tool. The collected data were separated
into three clusters. Each cluster was investigated to determine the factors that play a role together in students’
failure, as well as the relations between them. Finally, the findings of the applied survey, taking into account the
work aimed at reducing the causes of failure, are expressed.

INTRODUCTION

Every individual in the society strives to be
successful, but everyone cannot be equally suc-
cessful. In one’s life, an individual is designated
successful or unsuccessful in the school envi-
ronment, too. There are many different factors
which affect student’s failure. In the school en-
vironment, the concept of success takes the con-
cept of academic achievement. Academic
achievement is the average of the grades that
student receive in their courses. If this average
is low, it is referred to as academic failure. Aca-
demic failure is not only related to student effort
and the courses themselves. There are many fac-
tors that could cause students to fail, such as
cultural and socio-economic characteristics and
the relationship between children, parents, and
teachers (Schneider and Lee 1990; Gomes-Neto
and Hanushek 1994; El-Hassan 1998; Birtil 2011).

Attaining academic success is more difficult
nowadays compared to previous years because

Address for correspondence:
Omer Deperlioglu

Afyon Kocatepe University,
Vocational School of Afyon,
Ali Cetinkaya Campus,

Izmir Yolu 8 Km,

03200, Afyonkarahisar, Turkey
Telephone: +90532 397 79 09
E-mail: deperlioglu@gmail.com,
deperlioglu@aku.edu.tr

students, especially those going through puber-
ty, are more affected by their families, home and
school environments, teachers’ attitudes, and
similar factors, resulting in academic failure (Yi et
al. 2015; Urbanaviciute et al. 2015; Volodina et al.
2015; Heers et al. 2015). Many studies have been
conducted to examine the problems of vocation-
al education and some recommendations have
been presented. But this is viewed from these
studies for legislation and functioning that Vo-
cational Education and Training system should
be considered as a whole (Lin et al. 2015; Mis-
bah et al. 2015; Rudenkoa 2015).

Data mining methods represent a valid ap-
proach for the extraction of precious information
from existing Database. Educational Data Min-
ing (EDM) deals with developing methods for
discovering knowledge from data that come from
educational domain (Bhawana and Bharti 2014).

This paper consists of eight chapters. As
mentioned in the introduction, the concepts re-
lated to the research are provided. In the Meth-
od section, the issue of the data mining is pre-
sented. Data mining application areas, the stud-
ies on this issue, and the steps to be followed in
the creation of data mining models are discussed.
The clustering method of data mining used in
this study is described in detail. In the Results
section, the techniques developed and used in
the implementation phase of a survey study for
the Girls Vocational High School students are
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presented. In the Discussion and the Conclu-
sion sections, the findings of the applied sur-
vey, taking into account the work aimed at re-
ducing the causes of failure, are expressed. Then,
the Recommendations and Limitations sections
are given.

MATERIAL AND METHODS

Education can be defined as the process of
changing or creating desired behaviors. To cre-
ate a behavioral change in a person is not an
easy thing. Considering the factors affecting
education, the most important thing is to deter-
mine which factors affect students more. Thus,
the quality of education can be improved by re-
ducing or completely eliminating these factors.
However, the data used in these assessment, are
very excessive, because family, school and envi-
ronmental factors prompt a lot of questions. To
analyze these questions from obtained results
by the students and assess results of the data-
base will not be a very simple process. One of
the methods that can be used for this applica-
tion is data mining which is a method of creating
a lot of meaningful data.

Data mining is a data analysis methodology
used to identify hidden patterns in a large data
set. It has been successfully used in different ar-
eas including the educational research environ-
ment. Educational data mining is an interesting
research area which extracts useful, previously
unknown patterns from educational databases for
better understanding, improved educational
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performance and assessment of the student
learning process (Chan et al. 2008; Chandra
2010). Educational data mining is the application
of data mining techniques to educational data,
and so, its objective is to analyze these types of
data in order to resolve educational research is-
sues (Barnes 2009).

In today’s technology, the data mining meth-
od is a conversion method which converts large
amounts of data into information, saving time.
Using data mining techniques reduces costs,
increases revenues, improves productivity, un-
covers new opportunities, makes new discover-
ies, and identifies scams.

Data Mining Process

Data mining is a method that can be used in
many fields. This method is composed of a com-
bination of stages which must be completed re-
sults. Data mining is a process that consisting of
five phases as shown in Figure 1.

1. Defining the Research Problem: The first
phase of the process, in the purpose of data
mining operation, is fully defined.

2. Data Preparation Phase: The phase of the
preparation of the data in its collection
which consists of assembly and cleaning,
and selecting and converting steps.

3. Modeling Phase: Data are collected and
passed to the modeling stage after making
sure they can be used. At this stage, the
selected model is the most important issue
to be applied.

Defining the Research Problem

Data Preparation

w

-

Modeling

Evaluation

h

Implementation

Fig. 1. Data mining process
Source: Author
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4. Evaluation Phase: The results of the mod-
elling stage are obtained. At this stage, ob-
tained data, is assessed.

5. Implementation Phases: In this phase, the
model is applied and the results are ob-
tained. But the process phase has not been
finalized yet because the model may need
to be rearranged against changes.

Data Mining Models

In data mining, two main models used are
descriptive and predictive. Descriptive models
are the identification of patterns from the data.
The predictive models moving from the known
results are aimed at estimating the value of the
results for unknown data sets (Han et al. 20006).
There are commonly used statistical models in
the descriptive and predictive methods: classifi-
cation, regression, clustering, association rules,
and artificial neural networks. The classification
and regression models are the predictive mod-
els, whereas clustering, association rules, and
neural networks are related to the descriptive
models (Han et al. 2001).

Cluster Analysis

Cluster analysis is a separation process used
to group data relevant. The purpose of cluster-
ing objects within the group, as distinct from
objects in other groups to create themselves to
be similar to the one another (Zaizane et al. 2002).
Cluster analysis is a solution process consisting
of several steps. Clustering a set of n objects
into k groups is usually moved by the aim of
identifying internally homogenous groups, ac-
cording to a specific set of variables. In order to
accomplish this objective, the most common start-
ing point is computing a matrix called a dissimi-
larity matrix which contains information about
the dissimilarity of the observed units. Thus, the
data matrix is formed. Then the distance matrices
are obtained with a suitable similarity measure. A
suitable clustering technique is selected and
applied. The objects will be allocated to the clus-
ter by applying the technique. The final stage of
analysis is the interpretation of the significance
of the clustering results (Byran 1994).

FINDINGS

Data were collected through “the Survey of
Causes for Failure” applied to students. A sam-
ple of “the Survey of Causes for Failure” was
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obtained from RAM (the Guidance Research
Center of the Ministry of Education). The sur-
vey consists of three parts. The first part con-
tains questions to learn about the students. In
the second part, students have questions about
their perceived reasons for failure that consists
of 37 questions. In the third section, there are 34
questions related to teacher attitudes, classroom
and exams. The prepared survey was transferred
to the web using Google Docs, that an applica-
tion of The Google Inc.

Reliability Analysis

First, the survey’s reliability coefficient was
calculated using the program SPSS 11.5 for Win-
dows. Conducted to determine the internal con-
sistency reliability of the scale after the first anal-
ysis, the total value of Cronbach’s alpha was
calculated as a.=0.8855 for the entire test. Based
on the negative impact on the alpha value of a
total of 6 items (al, a6, a7, a22, a23, bl) were
removed from the survey and analysis was per-
formed again. The total value of Cronbach’s al-
pha for the entire test after the second analysis
was calculated as o= 0.8912. A total of 3 items
(al3,al8, al9) which negatively impacted the al-
pha value were removed from the survey and
analysis was performed again. After the third
analysis, the total value of Cronbach’s alpha for
the entire test was calculated as o= 0.8918. Two
items in total had a negative impact on the alpha
value (al7, a25) and were removed from the scale
and an internal consistency analysis was repeat-
ed on the remaining components. Following the
fourth analysis, the total Cronbach’s alpha val-
ue for the entire test was calculated as o.=0.8920.
On the fourth analysis no components were
found to negatively impact the alpha value so
internal consistency was reached.

As a result of the four-stage internal consis-
tency analysis, the 71-point scale was reduced
to 60 items, and it was concluded that the inter-
nal consistency of (the Cronbach’s Alpha) could
not be upgraded from o =0.8920. In this type of
survey, an alpha reliability coefficient which is
above 0.7 is deemed sufficient. The Survey of
Causes for Failure results showed that alpha
coefficient was 0.8920; thus it can be said itis a
reliable questionnaire for this survey.

Data Cleaning, Selection and Conversion

Questionnaire data were obtained using Goo-
gle Docs as an Excel spreadsheet. The data fields
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irrelevant for the analysis were removed that is,
name and surname, class, age, gender fields. The
ages of all students were the same and all stu-
dents in the school were girls. In addition, the
full name and class field had no importance in
this application. All the data entered by students
were examined and many blank lines were found
where students declined to respond. In this case,
this student’s data was removed from the regis-
try database. The survey was completed by a
total of 555 students, and about 542 of these
pieces of data were used in the research stu-
dents as seen Figure 2.

Modeling Phase

SPSS Clementine Client 10.1 software was
used in the modeling phase of the study. SPSS
Clementine is an integrated visual modeling tool
developed for data mining applications.

After adjustment-related data was passed to
the modeling stage, the modeling process was
completed by a clustering algorithm. The process
of grouping similar objects is called clustering.

Students’ survey responses as to the causes
of the failure of the survey in this study were
divided into clusters. Thus, the supplied answers
on the questionnaire will be detected which is
desired and which is associated with each fac-
tor. Generally, two algorithms were used in the
clustering process of the Clementine environ-
ment. These are K-means and K-medoids algo-
rithms. The most common method used in the
clustering method is a K-means method. K-means
algorithm implementation is easy and less com-
plexity compared to other clustering methods
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(Han and Kamber 2001). The data was divided
into clusters using the K-Means method as seen
in Figure 2. Data on the results of the K-Means
clustering process modeling phase was divided
into three clusters. Other modeling done by
changing the number of clusters was determined
to be the logical consequence of three sets. Out
of 542 total records, 289 were located in the first
set, 88 in the second set, and 165 in the third set
as seen in Figure 3.

RESULTS

Before detailed examination of the data sets,
it was determined that all students marked the
questions, which “I agree” with above 50 per-
cent. The answer, which is “I agree” for given
questions about causes of failure of all the stu-
dents who participated in the survey were shown
in Table 1.

Analyzing the responses of the students to
item 4, the students themselves related reasons
that include:

“My attention very quickly falling apart”,
which applied to 78.78 percent of student. “T have
basic lack of information” which pointed to 74.35
percent of the students, and “I do not want to
study the courses that I will fail”, which was
marked by 69.37 percent of the students. Then,
other items are “I get too nervous during the
exam”, “I deal with extracurricular subjects”, “I do
not give myself a kind of study”, respectively.

In part b of the survey, reasons for failure
related to exams, classroom environment, and
teacher attitudes examined the item “Exams are
done in such a way that in the succession “ was

Table 1: The questions that over the 50% of all students marked “I Agree” answer in the survey
Questions Value %
1  Exams are done in such a way that in the succession. (b24) 84.32
2 Some courses and subjects are very heavy, such as I’'m having trouble understanding. (b16) 79.52
3 My attention very quickly falling apart. (a4) 78.78
4  Difficult courses in the curricula of overlap. (b10) 76.38
5 I have basic lack of information. (al4) 74.35
6 I cannot succeed in the courses I was not interested. (bl5) 70.11
7 1 do not want to study the courses that I will fail. (al2) 69.37
8 I get too nervous during the exam. (b18) 65.87
9  Most of the time I cannot take notes that I expected. (b33) 62.18
10 I deal with extracurricular subjects. (al6) 60.15
11 There’s no one at home to help my lessons. (a32) 58.3
12 I do not give myself a kind of study. (a3) 56.09
13 I cannot be successful in the course owing to dislike of teachers (b27) 53.32
14 The teacher offers lessons in a boring and monotonous way. (b28) 51.66
15 Difficult questions being asked in the exam. (b19) 51.29
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Fig. 2. The data clustering with K-Means method

Source: Author
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Fig. 3. Three sets in this study
Source: Author

marked by the 84.32 percent of the students. Sec-
ond, “Some courses and subjects are very heavy,
such as I’'m having trouble understanding “in
the item have pointed to 79.52 percent of the
students. Thirdly, “Difficult courses in the cur-
ricula of overlap” item is marked by 76.38 per-
cent of the students. Then, other items are “I
don’t like this school”, “ I get too nervous dur-
ing the exam”, “Most of the time I cannot take
notes that I expected”, “I cannot be successful
in the course owing to dislike of teachers”, ““ The
teacher offers lessons in a boring and monoto-
nous way “ and “ Difficult questions are being
asked in the exam”, respectively.

When modeling process results obtained in
three sets were analyzed, the students in the first
set, selected 9 out of 60 causes of failure. The
second cluster of students stated that Article 41
makes them fail. Students in the third cluster se-
lected 26 items affecting their failure. Notewor-
thy, was that the students in the first cluster,
although the reasons are not faced but a lot of
these reasons push them to fail. The students in
the third set say that the amount of material
makes them fail and the students in the second
set, of more than half of the questions in the
survey argued that it failed them.

In the first set, there were 53.3 percent of the
students. The questions that the students in this
set had answered as “I agree” were answered
the same way the students in the other two sets.
This cluster consists of students who have an-
swered “Tagree” for 9 items. These students were
able to better evaluate the causes of their failure
and they were able to select 9 items from 60 items.
Students in this set are assumed to be forced to
adapt to multiple topics within the same day be-
cause students have stated that the courses and
exams are stacked back to back which negative-
ly affects their performance.

There were 16.3 percent (88 students) of the
group surveyed in the second set. Students in
the second set, have answered 41 “T agree” from
60 items for the cause of their failure. Analyzing
the responses of students in the second set, an
item that was not found in the other two groups
of students was found to have marked often.
These students have stated that there were prob-
lems with themselves. Students in this set have
said that they had a problem, but they could not
tell anyone their problem. In addition, they felt
isolated and stated that they find themselves
flawed. It is observed that these students had
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communication problems. It is believed they can-
not share their problems with their families and
their responses to questions about their families
were investigated because they feel isolated.
These students believe that their efforts are not
appreciated enough. They said that their fami-
lies always compare them with those more suc-
cessful. They also complain that their family forc-
es them to the study continuously. In addition,
students in this set gave the answer “I agree” to
24 of the 34 items related to school.

There are 30.4 percent (165 students) of the
group surveyed in the second set. Students in
the second set have given 26 “I agree” answer
from 60 items for the cause of the failure. Stu-
dents in the third cluster are a group of students
with problems associated with the school. These
students have commonly marked the item of “The
teacher offers lessons in a boring and monoto-
nous way” and they don’t like these teachers.
Also they have commonly marked the items of
“I cannot be successful in the course owing to
dislike of teachers.” and “I do not want to study
the courses that I will fail”.

DISCUSSION

This study aims to determine the factors that
cause students to fail. In this way, efforts can be
made to eliminate the factors that lead to failure.
For the evaluation of the survey clustering meth-
od was selected among possible data mining
methods. Data mining is more than a simple trans-
formation of data using technology developed
from databases, statistics, and machine-learning.
Instead, data mining involves integration, rather
than a simple transformation, of techniques from
multiple disciplines such as database technolo-
gy, statistics, machine learning, high-perfor-
mance computing, pattern recognition, neural
networks, data visualization, information retriev-
al, image and signal processing, and spatial data
analysis (Ma et al. 2000; Kotsiantis et al. 2004;
Khan 2005; Han and Kamber 2006; Hijazi and
Naqvi 2006).

Our results found that attaining academic
success is more difficult nowadays compared to
previous years. This is because students, espe-
cially those going through puberty, are more af-
fected by their families, home and school envi-
ronments, teachers’ attitudes, and similar factors,
resulting in academic failure as other studies in
literature (Yi et al. 2015; Urbanaviciute et al. 2015;
Volodina et al. 2015; Heers et al. 2015).
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CONCLUSION

In this paper, the factors that affect the fail-
ure of students were studied and a survey was
performed to determine these factors. Since the
collected data formed a large database, a data
mining technique was used to more easily estab-
lish the correlations. In evaluation of the survey,
clustering method was selected, among possi-
ble data mining methods by considering the con-
tent of the data and the subject of the study. The
collected data is separated into three clusters;
each cluster is investigated to determine the fac-
tors that play a role together in students’ failure,
as well as the relations between them. It is deter-
mined that the students in the first cluster could
not adapt to more than one issue in the same
day. In the second cluster, students had stated
that there were some problems that were rele-
vant to them. Students in this cluster have had
some problems that they cannot discuss it with
anyone. Students within the third cluster were a
group of students who had problems in general
with the school.

RECOMMENDATIONS

Some seminars about paying attention, de-
feating the nervousness at the exam, and over-
coming the feeling of failure can be given to the
students in the first set. If these seminars includ-
ed all students, they would be more useful be-
cause all the students in all sets selected these 9
items. To be scattered difficult courses in a les-
son program can be discussed with the school
administration. Also, the school administration
cannot put difficult courses in a row in the les-
son program and reduce the number of examina-
tion to be held in one day. This will provide relief
for students in the first set.

Because the students in the second set have
personal problems with themselves, it would be
appropriate to conduct individual interviews with
students. Also, it is seen that they had continu-
ously talked about their family as a reason of
their failure. So their families should be contact-
ed and spoken too. If the communication prob-
lem is solved for the students who thought they
had communication problems with their families,
it can help solve other problems. In this set, the
students’ failure can be tied to several reasons
implies that they are quite confused.

Students in the third set see teachers as the
most important reason for the failure of students.
Therefore, various seminars about good com-
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munication with students, preparation and eval-
uation of exam questions and creating lectures
with new techniques can be given to teachers.
In this way, that student achievement levels would
increase. Also taking into consideration the fact
that the students stated that they did not like
school; in order to attract the interest of stu-
dents, if the school organized sporting or cultur-
al activities and excursions. Changes may be
made in the school environment that would at-
tract the attention of students. It would help to
get student inputs, before undertaking these
activities, as it will make them feel important.

LIMITATIONS

This study was only conducted for the girls’
vocational school in Afyonkarahisar in Turkey.
The same work can be made in other regions of
Turkey and even in other countries in Europe
and similarities, and differences can be examined.
In addition, the researchers have done work for
the general students’ academic failure. Studies
for each cluster based on the results obtained in
this study can be made separately. Thus, the re-
sults of this study can be examined in detail.

In this study, standards measurement sur-
vey that was prepared by the ministry of Turkish
national education was used. By expanding the
survey, different properties of the students such
as cultural, physical and biological can be add-
ed. Thus, these features may also be evaluated.
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