IJOEEC (International Journal of Eurasian Education and Culture) (ISSN: 2602-4047)
Vol / Cilt: 5 Issue / Sayi: 11 Year / Yil: 2020

Article Type: Research Article

MODELLING AND ESTIMATION OF ACADEMIC SUCCESS OF PROSPECTIVE
TEACHERS WITH DISTANCE LEARNING COURSES

Meltem OZMUTLU
Specialist , Bahgesehir University, Turkey, meltem.ozmutlu@es.bau.edu.tr
ORCID: 0000-0002-3812-4610

Ergiin AKGUN
Assist Prof., Bahgesehir University, Turkey, ergun.akgun@de.bau.edu.tr
ORCID: 0000-0002-7271-6900

Received:09.02.2020 Accepted: 15.11.2020 Published: 15.12.2020

ABSTRACT

Distance education is a learning method that can be used at all levels of education. The main
reason for this is that has facilities for both teachers and students. It is in an active position in the
grade averages of the students, as in the courses taken face to face in distance education
courses. The extent to which the courses taken by the distance education method play an active
role in the academic success of the students is an important issue as well as controversial issue.
Considering this situation, the academic achievements of the students of the Faculty of
Educational Sciences were wondered within the scope of this study, and the process of
estimating their graduation grade point averages was made. The data of the of the graduates of
Computer Education and Instructional Technologies (CEIT), English Language Teaching (ELT),
Preschool Education (ECE) and Guidance and Psychological Counseling within the Faculty of
Educational Sciences were collected. From the data collected, students’ gender, department,
university entrance score and letter grades of four courses they took jointly with distance
education were used as variables. Interval calculations are made by taking students’ GPAs into
account and two categorical variables, “succeeded” and “failed”, are derived. After sweeping and
categorical differentiation procedures, the classification method was applied to the data set. The
best performance was acquired from “Gaussion Naive Bayes (Model 3.1)” with 82.8% within
“Naive Bayes Classifiers” among the performance segments with 15 techniques. These acquired
performance values illustrate high levels of accurate estimation with the data from the study.
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INTRODUCTION

Online learning is a concept which arose from the relationship between technological developments and
distance learning, and which is very challenging to define. Some authors define online learning as the tool of
sharing the technology utilized by the lecturer (Lowenthal, Wilson & Parrish, 2009; Regan et al., 2012), while
Oblinger, Oblinger, and Lippincott (2005) define it as online cases, for they take the word online as their basis.
The most commonly used definition, on the other hand, is that online learning is the fulfillment of the learning
experience through some technological devices (Condrad, 2002). Aside from the variety of definitions of online
learning, many authors qualify online learning as web-based learning, distance learning, and web-based
courses (Dringus & Cohen, 2005; Triacca, Bolchini, Botturi & Inversini, 2004). Moore, Dickson-Deane and
Galyen (2010) explain that the reason why the authors use these concepts interchangeably is the offering of
the learning opportunity to students. In this direction, Massive Open Online Courses (MOOC) is defined as an
online learning style that aims to enable learners to learn about subjects related to different fields and

disciplines through free online courses (Liyanagunawardena, Adams &Williams, 2013).

While academic success is defined as the acquisition of necessary knowledge and skills with the achievements
determined for the completion of the courses (York, Gibson & Renkin, 2015), whether there are different
factors affecting the academic success of students is also a topic discussed in the literature (Hung, Chou, Chen
& Own, 2010; Lim, 2001; Wang & Newlin,2002; Yikseltirk & Bulut, 2007). It is stated that the online learning
environments are used in accordance with the obligations in universities, as well as they provide students with
a flexible study environment from the point of view of the student. As a result of this opportunity and
obligation it offers, online learning environments increase. The increase in the use of these environments
enables researchers to conduct studies that can predict their academic success in the online learning
environment, as well as to determine what students need in online learning environments (Kruger-Ross &
Waters, 2013). However, schools have very limited data to predict students' academic success in online
environments. Likewise, students have limited data in order to predict the suitability of the courses they have
taken through distance education for them (Berenson, Boyles & Weaver, 2008). Some of the work done in the
name of academic estimation was carried out by obtaining data from Massive Open Online Courses (MOOC).
The main reason for this is that predictive models aim to see users' participation and results in MOOCs (Garner
& Brooks, 2018). Students enrolled in a course on MOOC have been predicted through their background
activities, and it has been determined whether the students will receive a certificate at the end of the certified
courses. Within the scope of the research, students were examined and classified in terms of both motivation
and grades. The researchers stated that the students were divided into different groups motivationally and
then the grading estimation was made possible within these groups (Xu & Yang, 2016). Almeda, Zuech, Utz,
Higgins, Reynolds and Baker (2018) stated that, apart from factors similar to other studies, the course designs
and faculty members were also tried to be taken into consideration by controlling which factors were effective
for predicting the success of students taking courses online. According to the results of the research obtained

by the classification and regression models, it provides a prediction about whether the students are successful
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according to what they have realized in the video, forums, comment content and interactive sections, while the

readings and some comments provide a more limited prediction about their grading.

Yiikseltirk and Bulut (2007) investigated the extent to which variables such as age, sex, educational level,
control focus, and student learning style, on the one hand, and motivational beliefs such as internal and
external goal orientation, control beliefs, self-sufficiency, test concern, and components of self-oriented
learning, on the other, affect student success in online learning environments. Two lecturers of the course “C
programming language and Data Structures and Algorithms”, selected for the study, were interviewed about
the factors that influence the success of students in online courses. In order to check student success in online
courses, first, 80 volunteer students completed four different online surveys: Demographic Questionnaire,
Internal-External Control Focus Scale, Learning Style Inventory, and Motivational Strategies for Learning. Then,
semi-structured interviews were carried out with the two course lecturers to collect expert opinions. According
to the results of the four online surveys, there was a significant correlation between the student’s internal goal
orientation, self-sufficiency, cognitive strategy usage, self-regulation, and success in courses that are carried
out in online learning environments. This shows that the designated characteristics influence course success.
On the other hand, educational level and external control focus reveal a negative correlation with student
success. The interviews with lecturers also helped unravel the reasons why students fail their online courses.
Which were revealed as the motivation and adaptation issues they were facing. The student responses show
that they were highly motivated in online courses in the beginning, whereas this motivation gradually dropped
throughout time. The motivational losses of the students cause a drop in their in-class success as well
(YUkseltirk & Bulut, 2007). Finally, in these studies, it is stated that the general characteristics of students do
not have a significant effect on their success in online courses (Lim, 2001; Wang & Newlin, 2002; Yukseltlirk &

Bulut, 2007).

Researchers have also carried out studies to determine the relationship between student success in distance
learning courses and gender. However, the general conclusion has been that the variable of gender does not
have any effect on success in online learning environments (Yikseltirk & Bulut, 2007). It was also observed
that the variable of gender is related to differences in the usage frequencies of students’ online learning
environments. While online learning provides a low cost and easily accessible environment to men, it offers a
collaborative study environment to women (Arbaurgh, 2000). Young and McSporran (2001) also examined the
differences created by the gender factor in online learning. They first selected an Internet and Web Design
course and used three different methods — preliminary and final test, student evaluation results, and the
course’s website usage statistics — to collect data from 1999 and 2000 spring, fall, and summer terms. Men
reported that they are more experienced in Internet and Html than women. The results of their focus group
studies show that men make a rapid start, and then gradually go into a decline in online learning, whereas
women follow a linear road. In short, women’s self-regulation and time management skills in online learning
are more developed, while such skills among men are less developed. It shows, in fact, that cannot show their

performance in evaluation exams and use of websites (Young & McSporran, 2001).

2105 Ozmutlu, M. & Akgiin, E. (2020). Modelling and Estimation of Academic Success of Prospective
Teachers with Distance Learning Courses, International Journal of Eurasian Education and Culture,
Issue: 11, pp. (2103-2131).



IJOEEC (International Journal of Eurasian Education and Culture) (ISSN: 2602-4047)
Vol / Cilt: 5 Issue / Sayi: 11 Year / Yil: 2020

Another factor of success in online learning that has been examined is the participants’ ages. According to
Moore and Kearsley (2005), individuals who take distance learning courses have an age range between 25 and
50. This requires an understanding of adult nature and their states in online learning environments. An online
survey was conducted at a university in the American Midwest during the 2005 spring and summer terms with
graduate students in online courses. Their demographic data and data concerning self-orientation and learning
strategies were collected. It was revealed that students’ ages did not exert a significant effect on their success

in online learning environments (Colorado & Eberle, 2010).

This study was conducted with students who graduated from the Faculty of Educational Sciences and took
online courses before they graduated. The aim of this study is to estimate students’ graduation GPAs based on
the letter grades from their online courses. In order to carry out the estimating process, the letter grades of 4
online courses taken by a total of 174 students from BOTE, PDR, ECE and ELT departments were used until their

graduation.

METHOD

When the literature is examined within the scope of this research, it has been determined that the number of
studies for which the graduation average is estimated according to the courses taken by distance education is
quite low. In this case, the data mining method was used in order to provide meaningful information and to
realize the estimation of the obtained data set. Data mining is defined as determining the rules that enable
estimation with the collected data (Karabatak, 2008). The classification method has also been preferred in data

mining. Detailed information is given under this heading regarding the research method.

Study Group

Within the scope of the study, it was aimed to estimate the graduation averages of the students of the Faculty
of Educational Sciences from the letter grades of the courses they took through distance education. For this
purpose, the data of 174 undergraduate students who graduated from the Faculty of Educational Sciences,
Computer and Instructional Technology Education (CEIT), English Language Teaching (ELT), Preschool Teaching
(ECE) and Guidance and Psychological Counseling (PDR) departments were used in the study. While 69.54
percent (121 people) of the students are female students, 30.45 percent (53 people) are male students. The
distribution of the departments is as CEIT 69, ELT 69, ECE 17 and PDR 63 persons. The courses taken through
distance education were taken by the students in different periods, and the students continued by taking the
courses that are continuation of each other mostly in the fall and spring semesters. Students who failed the
course or were not satisfied with their grade preferred to retake their classes in the summer term. 129 of the
students in the study graduated at the end of 8 semesters, 25 of them 7 semesters, 8 of them 6, 7 of them 9, 2
of them 10, 1 of them 11 and 2 of them 12 semesters. As of the 2012 academic year, students use the Learning
Management System (LMS) as they have been found, and the system is familiar for students who have taken

distance education courses after 2012.

2106 Ozmutlu, M. & Akgiin, E. (2020). Modelling and Estimation of Academic Success of Prospective
Teachers with Distance Learning Courses, International Journal of Eurasian Education and Culture,
Issue: 11, pp. (2103-2131).



IJOEEC (International Journal of Eurasian Education and Culture) (ISSN: 2602-4047)
Vol / Cilt: 5 Issue / Sayi: 11 Year / Yil: 2020

Data Collection

The researcher obtained the ethical committee permission for administering the scales to the by the decision
of the Bahgesehir University Scientific Research and Publication Ethics Committee. Accordingly, the study was
conducted with the grades of and other specific information about the graduates of the Computer and
Instructional Technologies Education (CEIT), English Teaching (ELT), Preschool Teaching (ECE) and Psychological
Counseling and Guidance (PDR) departments under the Faculty of Educational Sciences. Among the data,
primarily the letter grades of four different online courses that students took through distance education in
different periods until graduation are included. Additionally, the lecturers who taught these courses, student
departments, genders, university placement scores, and graduation GPAs were drawn from the system. Before
the list of graduates was prepared, we visited the department responsible for the controlling and conducting of
distance learning courses to confirm the academic semester in which the aforementioned courses had begun
being taught. The students who took these courses face-to-face were deleted from the data set. Furthermore,
the data from students who transferred from within or outside of the university or carry international student
status, aside from the placements of the Assessment Selection and Placement Center placements at the Faculty
of Educational Sciences, were swiped and excluded from the study. After these procedures, the data from 174

students were ready for analysis.

Within the scope of the research, the courses taken by the students through distance education were Atatiirk's
Principles and History of Turkish Republic I-1l and Turkish Language and Literature I-Il In these courses, the
lecturers provide the students with weekly videos and documents and course material and they do online
midterm exams and quizzes at certain intervals, mostly in the 5th week. Final exams are held face to face with

the students.

Data Analysis

In addition to obtaining useful information from large data repositories or clusters, data mining also undertakes
the analysis and prediction of collected or existing data (Ahmad, Ismail and Aziz, 2015). It is stated that the
most preferred methods in data mining, especially when predicting students' success, are classification,
clustering and association (Kumar & Ramaswami, 2010). According to Chamillard (2006), data mining
techniques are used in the field of education because they have the opportunity to develop predictive models
for students' success in their courses. The inferred estimation model also enables faculty members to find a
solution by determining the academic performance levels of their students. Classification, one of the data
mining techniques, is to place the object in a class or category in line with its characteristics. In education,
instructors also benefit from classifying their students in terms of knowledge, motivation and behavior

(Hamalainen & Vinni, 2011).

Naive Bayes assumes that the effect of the parameter value of a certain class is independent from another

parameter value in line with the probability theory of Bayes and is defined as a predictive approach used to
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estimate the values of the data in line with the results obtained from different data (Pandey & Pal,2011). Naive
Bayes is one of the oldest classification algorithms effective even in its simplest form (Wu et al., 2008) and
Naive Bayes classification is characterized as both a descriptive and predictive type of algorithm (Pandey & Pal,

2011).

Data from the graduates were taken as outputs from the registration system. From within this output, we
excluded students who had taken four common courses in in-class settings and not via distance learning.
Additionally, students who transferred from other universities or other departments from the same university
or those who carried international student status were deleted from the list. Subsequently, the data was
rendered ready for analysis. The department names in the data set were revised with their abbreviations as
CEIT, ELT, ECE and PDR. The letter grades of students from the selected courses were arranged in alphabetical

order.

Graduation GPAs from the system were rendered into the two categorical variables “succeeded” and “failed”.
Interval calculations were carried out to calculate the distribution of these categorical variables to GPA. In
order to find the range to be used in the calculation, the highest and the lowest grade point average of the
students was determined. The lowest grade was subtracted from the highest, and the remaining number was

subjected to division to the number of categories, which was determined to be two.

Interval= 3,89-2,15/2

According to this calculation, those with a GPA of 3.02 and lower were shown with the categorical variable of
“Failed”, while those with a GPA above that were shown with “Succeeded”. Categories that were qualified as
“Failed” and “Succeeded” in MATLAB are defined as “Failed students” and “Succeeded students”. Much like the
definitions of fail and succeed, students who are qualified to be “failed students” were those within or below
the calculated average and those “Succeeded students” were the ones with a GPA above the calculated
average. Once all the arrangements in the data set were completed, it was analyzed with the classifier rule in

MATLAB and decision trees were established. Decision trees comprise one of the classification methods.

FINDINGS (RESULTS)

This section of the study reveals the findings acquired with the classification method concerning the collected
data and estimation of graduation GPAs. The names of the distance learning courses students took, their
lecturers’” names and letter grades, as well as data such as gender, university entry score, and which
department they studied in were used. The collected data were subjected to a classifier method application

with the aid of MATLAB and percentages were acquired through classification model techniques.

Many experiments were made using MATLAB with the collected data, and we attempted to determine the

most successful estimation. The models’ estimation performances, created with 15 different techniques from
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five different classification methods regarding student success status at the end of the semester the students

graduate, are provided in Table 1.

Table 1 Accuracy of Classifier Models

Classifier Model No Model Type Accuracy (%)
11 Fine Tree 69.0 %
1. Decision Trees 1.2 Medium Tree 69.0 %
13 Coarse Tree 68.4 %
2. Logistic Regression 2.1 Logistic Regression 70.7 %
31 Gaussian Naive Bayes 82.8 %*
3. Naive Bayes
3.2 Kernel Naive Bayes 77.6 %
4.1 Linear SVM 73.0%
4.2 Quadratic SVM 73.0%
4.3 Cubic SVM 713 %
4. Support Vector Machines
4.4 Fine Gaussian SVM 63.8%
4.5 Medium Gaussian SVM 75.9%
4.6 Coarse Gaussian SVM 69.5 %
5.1 Boosted Trees 72.4%
5. Ensemble 5.2 Bagged Trees 70.1%
5.3 RUSBoosted Trees 67.8%

*Best Accuracy Model, Cross-Validation Folds: 5 Folds, Prediction Speed ~6200 obs/sec, Training Time 0.20041
sec

An examination of Table 1 shows that “Gaussian Naive Bayes (Model 3.1)” has the best performance of the

classifier models. This model carried out accurate classification with a ratio of 82.8% for student academic

success by utilizing their departments, genders, university entry scores, and the end of term grades from four

common courses that were taught online. The Area Under Curve value regarding the classification was AUC =

0.78.

In order to have a better understanding of the correct and incorrect classification accuracy of the estimation
performance of the established model, the Confusion Matrix of True Positive Rates & False Negative Rates is

provided below (Figure 1).
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Figure 1. Confusion Matrix of True Positive Rates & False Negative Rates

An examination of Figure 1 shows that 86% of the academic success predictions of the 111 students who
actually failed were accurate (n=95), whereas 14% were in the succeeded category, which was an inaccurate
estimation (n=16). On the other hand, 78% of the 63 succeed students (n=49) were classified accurately and

22% were (n=14) classified inaccurately.

“Failed students” within Figure 1 means that the graduation GPAs are equal to or lower than 3.02, which were
acquired with interval calculations. “Succeeded students”, on the other hand, have a graduation GPA that is
higher than 3.02. The comparison of different variables used in the estimation of student graduation GPAs is
provided in Figure 2. The comparisons shed light on the relationships between the variables. The light blue flat
lines in the figure are within the category of “failed” and refer to students whose GPAs were accurately
estimated, whereas the discrete blue lines reflect students in the “failed” category whose estimations were
erroneous. Flat, orange lines, on the other hand, show that an accurate estimation was found for the
graduation GPAs for the students within the “succeed” category, whereas the discrete orange lines show that

those within the “succeed” category had erroneous estimations.
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Figure 2. Parallel Coordinates Plot of Variables

CONCLUSION and DISCUSSION

In order to estimate the graduation grade point average of the Faculty of Educational Sciences students, 7
variables were used as input data: the gender of the graduated students, the department, the university exam
score and the letter grades of the four courses taken at different times up to the graduation stage. A total of
174 graduates were included in the list, which was later subjected to the classifier method in an attempt to
estimate their graduation GPAs. Before deployment, a data sweeping procedure was conducted, and the
graduation GPAs were divided into the two categories “fail” and “succeed”. An interval value calculation was
carried out to establish two categorical variables. The resulting conclusion was that the Gaussion Naive Bayes
model yields the best performance among classifier models, with a performance value of 82.8%. Such a ratio
indicates that students’ graduation GPAs can be determined with the letter grades from the distance learning

courses they have taken.

Ren, Rangwala and Johri (2016) state that data mining is used in the analysis of data collected through MOOCs
in their studies. In his study, he predicted the grades that students will receive together with their previous
studies, and in his previous studies, he found that the features of participation in the lessons and the features
of examining the materials were effective factors in predicting the students' grades. Another study, conducted
in Pakistan, attempted to estimate the performance values of students by taking certain ratios from the grades
of 201 students until they graduated from the 4-year Department of Information Technologies. In order to
carry out this study, a certain percentage from each academic year’s average was taken and graduation GPA
was divided into five categories. RapidMiner was used for data mining. All data was relayed into the program
and the estimation procedure was executed. The study determined that students’ first- and second-year grades
play an active role in the estimation of their graduation GPAs. Further, another attempt was made to

determine which courses reveal low or high performances and four courses were found to play active roles in
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this sense. Intriguingly, the study’s results can be interpreted to claim that students get similar grades every
year (Asif, Merceron, Ali & Haider, 2017). Muen, Zafar and Manzoor (2016), on the other hand, estimated and
analyzed the academic performance of students based on their academic records and forum participation. The
data from two undergraduate courses were used as the data set and Naive Bayes, Artificial Neural Network,
and Decision Tree were employed as classification algorithms. The researchers attempted to determine which
of the aforementioned classifier algorithms shows the best performance, which turned out to be Naive Bays,

with an overall estimation accuracy of around 86%.

The estimation of undergraduate students’ graduation GPA averages, the focus of the current study, was also
covered in various studies within the literature (Kappe & Flier, 2012; Osmanbegovic & Suljic, 2012; Sengir &
Tekin, 2013; Tosun, 2007). However, as studied within the scope of this study, there are no studies that
estimate the graduation grade averages of undergraduate students in line with the letter grades of both
distance education courses. Studies within the literature take the fundamental courses of undergraduate
students as their bases and use them for the estimation of students’ graduation grades (Sengir & Tekin, 2013)
or for the estimation of success in courses related to other courses they have taken before (Akgiin & Demir,
2018). Such orientations among the studies can be linked with the lack of distance learning courses at the
locations where they were carried out. In addition, this study investigates whether or not the lecturers of these

courses have any influence on students’ letter grades.

RECOMMENDATIONS

In the studies that will be carried out as a continuity of this study, it can be ensured that the graduation grade
averages of the students can be estimated by taking the letter grades in the common and face-to-face courses
taken by students on the basis of all faculties. In this way, deficiencies in face-to-face courses have been
identified, and these deficiencies can be eliminated and students can increase their grade point average by
getting higher grades. This study can also apply to the whole school to see the extent to which distance
learning courses determine students’ graduation GPAs. These courses can be given in in-class environments as
well, in which case, the difference between letter grades and students’ graduation GPA estimation can be
determined, as well as that between the distance learning and in-class environments. This determination of the
differences may ensure that conditions regarding face-to-face and distance learning are in need of
improvement are identified. This difference determination can be effective in the face-to-face and distance
education deficiencies or mistakes. In addition to all these different variables from those employed within the
scope of this study may be included in the future studies. This may go further in determining the extent to
which students succeed in the courses they take via distance learning and how this success influences their
overall GPAs. Naser, Zaqout, Ghosh, Atallah, and Alajrami (2015) and Karamouzis and Vrettos (2008) tried to
predict students' academic success in their studies, but they did not use faculty members as variables in this
estimation. Therefore, estimation can be made by considering the effect of faculty members on students'

success or graduation grade point averages among the new studies to be carried out.
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UZAKTAN EGITiMLE ALINAN DERSLER iLE OGRETMEN ADAYLARININ AKADEMIK
BASARISININ MODELLENMESi VE DEGERLENDIRILMESI

(04

Uzaktan egitim, egitimin her kademesinde yararlanilabilecek bir 6grenme yontemidir. Bunun en
temel nedeni ise hem o6gretmen hem de 06grenci acgisindan kolayliklara sahip olmasindan
kaynaklanmaktadir. Uzaktan egitim ile alinan derslerde yiiz ylze alinan derslerde oldugu gibi
ogrencilerin not ortalamalarinda aktif konumda yer almaktadir. Uzaktan egitim yontemi ile alinan
derslerin ne derece 6grencilerin akademik basarilarinda etkin rol oynadigi 6nem arz eden bir
konu niteligini tasimasinin yani sira tartismali bir konu konumundadir. Bu durum goz oniinde
bulundurularak calisma kapsaminda Egitim Bilimleri Fakiltesi 6grencilerinin akademik basarilari
merak edilmig olup mezuniyet genel not ortalamalarinin tahminlime islemi yapilmistir. Egitim
Bilimleri Fakiiltesi biinyesinde yer almakta olan Bilgisayar ve Ogretim Teknolojileri Egitimi Bolimii
(CEIT), ingilizce Ogretmenligi Bolimii (ELT), Okul Oncesi Ogretmenligi Boliimi (ECE) ve Rehberlik
ve Psikolojik Danismanlik Bolimi (PDR) bélimleri mezun 6grencilerinin verileri toplanmistir.
Toplanan verilerden 6grencilerin cinsiyeti, bolimd, Gniversite giris puani ve uzaktan egitim ile
ortak almis olduklari dért dersin harf notlari degisken olarak kullanilmistir. Ogrencilerin
mezuniyet genel not ortalamalarn géz 6ninde bulundurulup aralik hesaplamasi yapilarak
“basarili” ve “basarisiz” olmak Gzere iki kategorik degisken gikariimistir. Ayriklastirma ve kategorik
farkhlastirma prosedirlerinden sonra, veri kiimesine siniflandirma yéontemi uygulanmistir. En iyi
performans, 15 teknik performans dilimleri arasinda “Naive Bayes Classifiers” icinde %82.8 ile
“Gaussion Naive Bayes (Model 3.1)” den elde edilmistir. Elde edilen bu performans degeri
calismadaki veriler ile dogru tahminleme yapilmasi oraninin yiikseldigini géstermektedir.

Anahtar Kelimeler: Siniflandirma analizi, akademik basari tahmini, uzaktan egitim, naive bayes.
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GiRiS

Cevrimici 6grenme, teknolojik gelismeler ile uzaktan egitim arasindaki iliskiden ortaya ¢ikan ve tanimlamasi zor
olarak nitelendirilen bir kavramdir. Bazi yazarlar ¢evrimici 6grenmeyi egitmenin kullanmis oldugu teknolojiyi
paylasim araci olarak belirtirken (Lowenthal, Wilson ve Parrish, 2009; Regan, Evmenova, Baker, Jerome,
Spencer, Lawson ve Werner, 2012), Oblinger, Oblinger ve Lippincott (2005) ¢evrimigi kelimesini merkeze alarak
cevrimici olan durumlarin tima olarak tanimlamaktadir. En yaygin olarak kullanilan tanim ise bazi teknolojik
araglar yardimi ile 6grenme deneyiminin gerceklesmesi seklindedir (Condrad, 2002). Cevrimigi 6grenme igin
yapilan tanimlamalar disinda birgok yazar ¢evrimici 6grenmeyi web tabanl 6grenme, uzaktan 6grenme ve web
tabanli kurslar olarak nitelendirmektedir (Dringus ve Cohen, 2005; Triacca, Bolchini, Botturi ve Inversini, 2004).
Moore, Dickson-Deane ve Galyen (2010), yazarlarin bu kavramlari ayni anlamda kullanmasinin nedenini
timUndn amacinin 6grenen kisiye 6grenme imkani sunmasi olarak agiklamaktadir. Bu dogrultuda, Kitlesel
Cevrimici Acik Kurslar (MOOC) 6grencilerin lcretsiz ¢evrimigi kurslar aracihgiyla farkh alan ve disiplinlerle ilgili
konular hakkinda bilgi edinmelerini saglamayl amaclayan gevrimici bir 6grenme stili olarak tanimlanmaktadir

(Liyanagunawardena, Adams ve Williams, 2013).

Akademik basari, derslerin tamamlanmasi igin belirlenen basarilarla gerekli bilgi ve becerilerin kazanilmasi
olarak tanimlanirken (York, Gibson ve Renkin, 2015), 6grencilerin akademik basarisini etkileyen farkli faktorlerin
olup olmadigi da literatlirde tartisilan bir konudur (Hung, Chou, Chen ve Own, 2010; Lim, 2001; Wang ve
Newlin,2002; Yikseltirk ve Bulut, 2007). Cevrimici 6grenme ortamlarinin Universitelerdeki yukimldliklere
uygun olarak kullanildigi ve 6grencilere 6grenci agisindan esnek bir ¢alisma ortami sagladigi belirtiimektedir.
Sundugu bu firsat ve yukdmlildklerin bir sonucu olarak, cevrimici 6grenme ortamlari artmaktadir. Bu
ortamlarin kullaniminin artmasi arastirmacilarin ¢evrimici 6grenme ortaminda akademik basarilarini tahmin
edebilecek calismalar gergeklestirmesinin yani sira gevrimigi 6grenme ortamlarinda &grencilerin ihtiyag
duyduklar seyleri tespit etmeye yonelik ¢alismalar yapmasini saglamaktadir (Kruger-Ross ve Waters, 2013).
Bununla birlikte, yoneticiler ve egitmenler, 6grencilerin akademik basarisini cevrimici ortamlarda tahmin etmek
icin sinirli verilere sahiptir. Benzer sekilde, 6grenciler uzaktan egitim yoluyla aldiklari derslerin kendileri igin
uygunlugunu tahmin etmek icin de sinirli veriye sahiptir (Berenson, Boyles ve Weaver, 2008). Akademik
tahminleme adina yapilan c¢alismalarin bir kismi, MOOC’dan veri elde edilerek gergeklestirilmistir. Bunun temel
nedeni, tahminleme modellerinin kullanicilarin katilmini ve sonugclarini MOOC’larda gérmeyi amaclamasidir
(Garner ve Brooks, 2018). MOOC'da bir kursa kayitli olan 6grenciler, arka plan etkinlikleri ile tahmin edilmis ve
ogrencilerin sertifikali derslerin sonunda bir sertifika alip almayacaklari belirlenmistir. Arastirma kapsaminda
ogrenciler hem motivasyon hem de notlar agisindan incelenmis ve siniflandiriimistir. Arastirmacilar,
ogrencilerin motivasyonel olarak farkh gruplara ayrildigini ve daha sonra bu gruplar iginde degerlendirme
tahmininin mimkdn oldugunu belirtmistir (Xu ve Yang, 2016). Almeda, Zuech, Utz, Higgins, Reynolds and Baker
(2018) calismasinda cevrimici olarak ders alan 6grencilerin basarilarini tahmin icin hangi faktérlerin etken
oldugunu kontrol edip, diger calismalarla benzerlik gosteren faktorler disinda ders tasarimlarinin ve 6gretim

Uyelerinin de goz 6nlinde bulundurulmaya galisildigini belirtmistir. Siniflandirma ve regresyon modelleri ile elde

2118 Ozmutlu, M. & Akgiin, E. (2020). Modelling and Estimation of Academic Success of Prospective
Teachers with Distance Learning Courses, International Journal of Eurasian Education and Culture,
Issue: 11, pp. (2103-2131).



IJOEEC (International Journal of Eurasian Education and Culture) (ISSN: 2602-4047)
Vol / Cilt: 5 Issue / Sayi: 11 Year / Yil: 2020

edilmis olan arastirma sonuglarina goére 6grencilerin video, forumlar, yorum igerikli kisimlar ve etkilesimli olan
bolimlerde gerceklestirmis olduklarina goére basarili olup olmadiklarina dair bir 6ngoériide bulunmayi
saglamakta iken gerceklestirmis okumalar ve yapmis olduklari bazi yorumlar notlandirmalarina dair daha kisitli

bir 6ngoru saglamaktadir.

Yikseltirk ve Bulut (2007) galismalarinda yas, cinsiyet, egitim seviyesi, kontrol odagi ve 6grencinin 6grenme
stili gibi degiskenlerin, icsel ve disla hedef yonelimi, kontrol inanglari, 6z yeterlilik ve test kaygisi gibi
motivasyonel inanglarin ve 6z yonlendirmeli 6grenme bilesenlerinin c¢evrimici 6grenme ortaminda alinan
derslerde 6grenci basarisini ne élclide etkilediginin cevabini aramaktadir. Bu sorularina ek olarak calisma icin
secilmis olan “C programlama dili ile Veri Yapilari ve Algoritmalar” dersinin iki egitmeninin 6grencilerin ¢evrimigi
derslerdeki basarilarini etkileyen faktorler hakkindaki gorislerini alinmistir. Cevrimici olan derslerde 6grenci
basarisina bakmak adina éncelikle olarak 80 géniillii 6grenciye Demografik Anket, ic-Dis Kontrol Odagi Olgegi,
Ogrenme Stili Envanteri ve Ogrenme icin Motive Stratejileri formu olmak iizere dért farkli cevrimici anket
uygulamasi yapilmistir. Dersin iki egitmeni ile gorlisme igin ise yari yapilandiriimis goriisme kullanilarak
uzmanlarin goristd alinmistir. Gergeklestirilmis olan dort cevrimigi anket uygulamasinin sonuglarina gore
Ogrencinin igsel hedef yonelimi, 6z yeterlilik, bilissel strateji kullanimi ve 6z diizenleme ile gevrimigi 6§renme
ortaminda gergeklesen derslerin basarilari arasinda anlaml bir korelasyon bulunmaktadir. Bu durum belirtilen
ozellikler ile ders basarisini etkiledigini gostermektedir. Egitim diizeyi ve dis kontrol odagi ise 6grencilerin
basarilari ile negatif bir korelasyona sahip durumdadir. Egitmenlerle yapilan goriisme sonucuna gore ise
cevrimigi derslerde 6grencilerin basarisiz olma nedenlerinin motivasyon ve uyum saglama sorunlari ile karsi
karsiya kaldiklarindan dolayl meydana geldigi tespit edilmistir. Ogrencilerin vermis oldugu yanitlar égrencilerin
baslangicta cevrimici derslerde yiiksek motivasyonda olduklarini gostermekte iken egitmenlerin gorisleri
dgrencilerin bu motivasyonlarinin siireg ilerledikge diismiis oldugu yoéniindedir. Ogrencilerin siiregteki
motivasyon kayiplari da ders i¢i basarilarinda diistis yasamalarina neden olmaktadir (Yukseltlrk ve Bulut, 2007).
Son olarak, bu gcalismalarda, 6grencilerin genel 6zelliklerinin ¢evrimici kurslardaki basarilari Gzerinde 6nemli bir

etkisi olmadigi belirtilmektedir (Lim, 2001; Wang ve Newlin,2002; Yikseltirk ve Bulut, 2007).

Arastirmacilar 6grencilerin uzaktan egitim derslerindeki basarilari ile cinsiyetleri arasindaki iliskiyi belirleyecek
¢alismalar yuritmustur. Ancak calismalar cinsiyet degiskeninin cevrimici 6grenme ortamlarindaki basariyi
etkileyecek bir etkisinin olmadigi kanisina varmistir (Yikseltirk ve Bulut, 2007). Cinsiyet degiskeninin
ogrencilerin cevrimici 6grenme ortamlarini kullanim sikliklarini etkileyerek farkhhk yarattigi goérilmektedir.
Erkeklere gore cevrimici 6grenme disiik maliyetli ve erisim kolay bir ortam niteligi tasirken, kadinlara gore
cevrimi¢i 6grenme ortamlar isbirlik¢i calisma ortami saglayici olmaktadir (Arbaurgh, 2000). Young ve
McSporran (2001) calismasi icerisinde cevrimici 6grenmede cinsiyet faktoriiniin yaratmis oldugu farkhhg
incelemistir. Bunun icinde dncelikli olarak internet ve Web Tasarim dersini secmis ve dn ve son test, 8grenci
degerlendirme sonuglari ve dersin web sitesinin kullanim istatistigi olmak tzere Ug farkh yontem ile 1999 ve
2000 bahar, gliz ve yaz donemlerinde veri toplamistir. Calismanin sonuglarina gore erkekler kendilerinin

kadinlardan internet ve Html konusunda daha deneyimli oldugunu bildirmektedir. Odak grup gériismesinin
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sonuglari ise erkeklerin ¢evrimici 6grenmede hizli baglayip disls yasadigini kadinlarin ise lineer bir yol takip
ettigini gostermektedir. Kisacasi ¢evrimici 6grenmede kadinlarin 6z diizenleme ve zaman yonetimi becerileri
daha gelismis iken erkeklerin bu becerileri daha az gelisim gostermistir. Bu durumda degerlendirme
sinavlarinda ve siteleri kullanimlarinda performanslarini gdésteremediklerini kanitlamaktadir (Young ve

McSporran, 2001).

Cevrimici 6grenmede basari konusunda galismalar igerisinde incelenen bir diger faktér katilimcilarin yaslar
olmaktadir. Moore ve Kearsley (2005)’'e gore uzaktan egitim alan bireylerin ¢ogunun yas araligi 25 ile 50
arasinda degisiklik gostermektedir. Bu durum da yetiskinlerin dogasini anlamanin sonrasinda ¢evrimici 6grenme
ortamlarindaki durumlarini anlamayi gerektirmektedir. Orta Bati’da yere alan bir Universitenin 2005 bahar ve
yaz donemleri boyunca cevrimici derslere kayith lisanslisti 6grencileri ile yiritilen galismada online anket
uygulanarak 6grencilerin demografik bilgileri ve kendi kendini yénlendirme ile 6grenme stratejileri verileri
toplanmistir. Toplanan veriler dogrultusunda elde edilen sonuglara gore 6grencilerin yasglarinin gevrimigi
6grenme ortamlarindaki basarilarini etkileyecek derecede 6neme sahip olmadigi tespit edilmistir (Colorado ve

Eberle, 2010).

Bu galisma, Egitim Bilimleri Fakiltesi'nden mezun olan ve mezun olmadan dnce cevrimici ders alan 6grencilerle
gerceklestirilmistir. Bu calismanin amaci, 6grencilerin mezuniyet not ortalamalarini uzaktan egitim araciligiyla
gerceklestirilmis derslerinden alinan harf notlarina gére tahmin ederek modellemesini yapmaktir. Tahmin etme
sirecini yriitmek icin CEIT, PDR, ECE ve ELT bolimlerinden toplam 174 6grencinin mezuniyetlerine kadar almis

olduklari 4 ¢evrimici dersin harf notlari kullaniimistir.

YONTEM

Bu arastirma kapsaminda alan yazin incelemesi yapildigi zaman uzaktan egitim ile alinan derslere goére
mezuniyet ortalamasinin tahmin edilmis oldugu calismalarinin sayisinin oldukca az oldugu tespit edilmistir. Bu
durumda goz 6niinde bulundurularak elde edilen veri setinin anlamli bilgiler verebilmesi ve tahminlemeyi
gerceklestirmesi adina veri madenciligi yontemi kullaniimistir. Veri madenciligi, toplanan veriler ile tahminleme
yapilabilmesini saglayan kurallarin belirlenmesi olarak tanimlanmaktadir (Karabatak, 2008). Veri madenciligi
icerisinde de siniflama metodu tercih edilmistir. Arastirma yéntemine yonelik olarak bu baslik altinda detayli

bilgiler paylasiimistir.

Calisma Grubu

Bu arastirmanin kapsami dahilinde Egitim Bilimleri Fakiiltesi 6grencilerinin uzaktan egitim yoluyla almis
olduklari derslere dair harf notlarindan mezuniyet ortalamalarinin tahmin edilmesi amaglanmistir. Bu amag
dogrultusunda Egitim Bilimleri Fakltesi Bilgisayar ve Ogretim Teknolojileri Egitimi (CEIT), ingilizce Ogretmenligi
(ELT), Okul Oncesi Ogretmenligi (ECE) ve Rehberlik ve Psikolojik Danismanlik (PDR) béliimlerinden mezun olmus
174 lisans 6grencisi calismaya dahil edilmistir. Ogrencilerin yiizde 69.54'G (121 kisi) kadin 6grenci iken, yiizde
30.45'i (53 kisi) erkek 6grencidir. Béllimlerin dagilimi ise CEIT 69, ELT 69, ECE 17 ve PDR 63 kisidir. Uzaktan
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egitim yoluyla alinan dersler, 6grenciler tarafindan farkli donemlerde alinmis ve 6grenciler cogunlukla sonbahar
ve ilkbahar donemlerinde birbirlerinin devami olan dersleri alarak devam etmistir. Dersi basarisiz olan veya
notlarindan memnun olmayan 6grenciler, yaz déneminde derslerini tekrar almay! tercih etmistir. Ogrencilerin
129'u 8 donem sonunda mezun olurken, 25'i 7 dénem, 8'i 6, 7'si 9, 2'si 10, 1'i 11 ve 2'si 12 donem sonunda
mezun olmustur. 2012 akademik yili itibariyle 6grenciler, Egitim Yénetim Sistemi (LMS) kullanmistir. Dolayisiyla

2012’den sonra uzaktan egitim araciligiyla ders alan 6grenciler sistemi daha 6nce deneyimlemislerdir.

Verilerin Toplanmasi

Arastirma kapsaminca oncelikli olarak kisilerin bilgilerini edinebilmek ve kullanabilmek icin Bahcgesehir
Universitesi Bilimsel Arastirma ve Yayin Etigi Kurulunun etik kurul izni arastirmaci tarafindan alinmistir. Bu
dogrultuda, arastirma Egitim Bilimleri Fakiiltesi biinyesinde yer almakta olan Bilgisayar ve Ogretim Teknolojileri
Egitimi (CEIT), ingilizce Ogretmenligi (ELT), Okul Oncesi Ogretmenligi (ECE) ve Rehberlik ve Psikolojik
Danismanlik (PDR) boélimlerinin mezun olmus 6grencilerinin notlari ve bazi bilgileri alinarak gergeklestirilmistir.
Veriler arasinda 6ncelikli olarak 6grencilerin mezun olana kadar farkli donemlerde uzaktan egitim yoluyla almig
olduklari doért farkli cevrimici derse ait harf notlari yer almaktadir. Bu verilere ek olarak almis olunan bu dersleri
alan 6grencilerin bolumleri, cinsiyetleri, Gniversite yerlestirme puanlari ve mezuniyet not ortalamalari sistem
Gzerinden gekilmistir. Mezun 6grencilerin listesini belirleme 6ncesinde uzaktan egitim ile verilmis olan derslerin
kontroliiniin ve ders yiiritme islemlerinin saglanmis oldugu birim ile gorusilerek derslerin uzaktan egitim ile
verilmeye baslanmis oldugu akademik dénem kesinlestirilmistir. Edinilen bilgiler dogrultusunda segilmis olan
bu dort dersin yiiz ylize verilmis oldugu dénemlerde dersi almis olan 6grencilerin isimleri veri setinden
silinmistir. Buna ek olarak érneklem igerisine Egitim Bilimleri Fakiiltesine OSYM yerlestirmeleri haricinde yatay,
dikey gecis yapan ya da uluslararasi 6grenci niteligini tasiyan 6grencilerin verileri temizlenmis ve ¢alismaya dahil
edilmemistir. Tim bu veri temizleme islemlerinden sonra, calisma kapsami dahilinde 174 mezun 6grencinin

verileri analiz edilmek icin hazir hale getirilmistir.

Arastirma kapsaminda 6grencilerin uzaktan egitim yoluyla aldiklari dersler "Atatiirk ilkeleri ve Tiirkiye
Cumhuriyeti Tarihi I-1l ve Tirk Dili ve Edebiyati I-1I" dir. Bu derslerde 6gretim gorevlileri 6grencilere haftalik
video, dokiiman ve ders materyalleri temin etmekte ve cogunlukla 5. hafta olmak lzere belirli araliklarla

¢evrimigi ara sinav ve kiguk sinavlar yapmaktadir. Final sinavlari 6grencilerle ylz ylze yapilmaktadir.

Verilerin Analizi

Veri madenciligi, blylk veri depolarindan veya kiimlerinden faydal bilgi ediniminin yani sira toplanan ya da
mevcut elde var olan verilerin analiz ve tahmin gorevlerini de Ustlenmektedir (Ahmad, Ismail ve Aziz, 2015).
Veri madenciliginde 6zellikle 6grencilerin basari tahminlemesi yapilirken en ¢ok tercih edilmekte olan
metotlarin siniflandirma, kiimeleme ve birliktelik oldugu belirtilmektedir (Kumar ve Ramaswami, 2010).
Chamillard (2006)’a gore veri madenciligi teknikleri 6grencilerin derslerindeki basarilarina dair tahmin modelleri
gelistirme imkanina sahip olmus olmasi nedeniyle egitim alaninda kullanilmaktadir. Cikarilan tahminleme

modeli de 6gretim elemanlarinin 6grencilerinin akademik performans dizeylerini belirleyerek ¢6ziim yolu
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bulmalarina olanak tanimaktadir. Veri madenciligi tekniklerinden biri olan siniflandirma, genel ifadesiyle
nesneyi sahip olmus oldugu 6zellikleri dogrultusunda bir sinifa veya kategoriye yerlestirmektir. Egitim icerisinde
de egitmenler 6grencilerini bilgi, motivasyon ve davranislari konusunda siniflandirmadan faydalanmaktadir

(Hamalainen ve Vinni, 2011).

Calismada yer alan Naive Bayes’in olasilik teorisi dogrultusunda belirli bir sinifin parametre degerinin etkisini
baska bir parametre degerinden bagimsiz oldugunu varsaymakta ve farkl verilerden elde edilen sonuglara gore
verilerin degerlerini tahmin etmede kullanilan 6ngoériict bir yaklasim olarak tanimlamasi yapilmaktadir (Pandey
ve Pal,2011). Naive Bayes, en basit sekliyle bile etkili olan en eski siniflama algoritmalarindan biridir (Wu ve
digerleri, 2008) ve Naive Bayes hem tanimlayici hem de 6ng6riicii bir algoritma tiirt olarak nitelendirilmektedir

(Pandey ve Pal,2011).

Arastirma kapsami icerisinde mezun 6grencilere ait olan veriler sistem Uzerinden ¢ikti olarak alinmistir. Alinan
ciktinin icerisinden secilmis olan dort ortak dersin uzaktan egitim ile verilmis olmayan akademik dénemlerinde
dersi almig 6grenciler listeden silinmistir. Buna ek olarak listeden yatay ya da dikey gegis ve uluslararasi 6grenci
niteligini tastyan ogrenciler silinmistir ve veriler analiz yapilabilecek hale getirilmistir. Veri setinde yer alan
bélim adlari kisaltmalari olan CEIT, ELT, ECE ve PDR seklinde revize edilmistir. Ogrencilerin secilen derslerde
almis olduklari harf notlari ise alfabetik siraya gore harflerle nitelendirilmistir. Sistemden elde edilmis olan
mezuniyet genel not ortalamalari da “basarili” ve “basarisiz” olarak iki kategorik degisken haline getirilmistir. Bu
kategorik degiskenlerin genel not ortalamalarina dagihmini gerceklestirebilmek adina aralik hesaplamasi
yapilmistir. Aralik hesaplamasinin yapilabilmesi adina da oncelikli olarak ranj hesaplamasi icin 6grencilerin
mezuniyet genel not ortalamalarindan en yiiksek ve en disik olanin tespit edilmistir. Belirlenen notlarda en
yuksekten disik olan gikarilip sayi elde ettikten sonra iki olarak belirlenmis olan kategori sayisina bolme islemi

gerceklestirilmistir.
Aralik= 3,89-2,15/2

Yapilmis olan islem sonucuna gore genel not ortalamasi 3,02 ve altindan olanlar “Basarisiz”, (izerinde olanlar
“Basarili” kategorik degiskeni ile gosterilmistir. MATLAB icerisinde ise “Basarisiz” ve “Basarili” olarak

”

nitelendirilen kategoriler “Basarisiz 6grenciler(Failed students) ” ve “Basarili 6grenciler (Succeed students)”
olarak tanimlanmaktadir. Basarili ve basarisiz tanimlamalarinda oldugu gibi “Basarisiz 6grenciler” olarak
nitelendirilmekte olan 6grenciler hesaplanan aralikta ya da bu araligin altinda olan 6grenciler olurken, “Basarili
ogrenciler” belirlenen araligin Uzerinde genel not ortalamasina sahip olan 6grencileri gostermektedir. Veri
setindeki tiim dizenleme islemleri tamamlandiktan sonra veri seti MATLAB’da siniflandirma kurali ile analiz

edilmistir ve karar agaclan olusturulmustur. Karar agaclar siniflandirmanin icermis oldugu yéntemlerden bir

tanesidir.
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BULGULAR

Calismanin bu boliminde arastirmanin toplanan verileri ile mezuniyet not ortalamasinin tahminine dair
yapilmis olan siniflandirma metodu ile elde edilen bulgulara yer verilmistir. Ogrencilerin uzaktan egitim ile almis
olduklari derslerin isimleri ve harf notlarinin yani sira 6grencilere ait cinsiyet, liniversiteye girig puani ve hangi
boélimden oldugu verileri kullaniimistir. Toplanan veriler MATLAB yardimi ile siniflama metodu uygulamasina

sokulmus ve ardindan farkli tekniklerden elde edilen ylizdelik oranlari verilmistir.

Toplanmis veriler ile MATLAB (zerinde ¢ok fazla sayida deneme yapilmis olup en basarili tahminlemeye
ulasiimaya calisilmistir. Ogrencilerin mezun olduklari yariyil sonunda basari durumlarinin tahmin edilmesine
yonelik bes farkli siniflandirma metodunda 15 farkli teknik ile olusturulan modellerin tahmin performanslari

Tablo 1.de verilmistir.

Tablo 1. Siniflandirma Modellerinin Dogrulugu

Siniflandirici Model No Model Tiirii Dogruluk (%)
11 Fine Tree %69.0
1. Karar Agaglar 1.2 Orta Agacg %69.0
1.3 Kaba Agac %68.4
2. Lojistik Regresyon 2.1 Lojistik Regresyon %70.7
3.1 Gaussian Naive Bayes %82.8*
3. Naive Bayes
3.2 Kernel Naive Bayes %77.6
4.1 Lineer DVM %73.0
4.2 ikinci derece DVM %73.0
4.3 Kibik DVM %71.3
4. Destek Vektor Makinesi
4.4 Fine Gaussian DVM %63.8
4.5 Orta Gaussian DVM %75.9
4.6 Kaba Gaussian DVM %69.5
5.1 Hizlandirma Agaci %72.4
5 Kollektif 5.2 Ornekleme Agaci %70.1
53 Rastgele alt 6rnekleme %67.8

Hizlandirma Agaci

*En iyi dogrulama modeli, Capraz Dogrulama Kivrimlari: 5 Kivrimlar, Tahmin Hizi ~6200 obs/sec, Deneme Siresi
0.20041 sec
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Tablo 1. incelendiginde, en iyi performansa sahip siniflandirma modelinin naive bayes siniflandirmalari
icerisinde yer alan “Gaussian Naive Bayes (Model 3.1)” oldugu gortlmektedir. Test edilen model incelendiginde,
ogrencilerin bolim, cinsiyet, Universite giris puanlari ve online olarak alinan ortak dort dersin donem sonu
notlari kullanarak akademik basarilarini %82.8 oraninda dogru siniflandirdigi gériilmektedir. Siniflandirmaya

iliskin Egri Altinda Kalan alan (AUC) degeri AUC= 0.78 olarak bulunmustur.

Olusturulan modelin tahmin performansinin dogru ve yanhs siniflandirma isabetliliginin (dogruluk) daha iyi
anlasilabilmesi icin “Gergek Pozitif Degerlerin Orani ve Yanlis Negatif Degerlerin Orani” karisiklik matrisi asagida

verilmistir (Sekil 1.).

Basarisiz
ogrenciler

14%

%
£

=
3
@
©

Basanl
ogrenciler

22%

Tahmin edilen
Basarisiz sinif Basarili Gergek Pozitif Yanlis Negatif

dgrenciler sjrenciler Oran Oran

Sekil 1. Karisikhk Matrisi

Sekil 1. incelendiginde basarisiz durumunda olan 111 6grencinin akademik basarisinin 86% (n=95) dogru,
basarisiz olan 14%'Unl (n=16) ise basarili kategorisinde yanlis tahmin edildigi gorilmektedir. Akademik basari
durumu “basarili” olan 63 6grencinin ise 78%'ini (n=49) dogru, 22%'sini ise (n=14) yanhs siniflandirdig

gorilmektedir.

Sekil 1. igerisinde yer almakta olan “Basarisiz 6grenciler” ile mezuniyet ortalamasinin aralik hesaplamasi ile elde
edilmis olan 3,02 ile esit ya da 3,02’den kiigiik oldugu anlamini tasimaktadir. “Basarili Ogrenciler” ile mezuniyet
ortalamasinin 3,02’den buyik oldugu anlamini tasimaktadir. Sekil 2. ile 6grencilerin mezuniyet genel not
ortalamalarini tahminlemede kullanilan farkh degiskenlerin karsilastiriimasi yapilmaktadir. Gergeklestirilmis
olan karsilastirmalarda degiskenlerin birbirleriyle olan iliskilerine aciklik getirmektedir. Bu sekil icerisinde yer
almakta olan diiz sekilde ilerleyen agik mavi cizgiler “basarisiz” kategorisinde olup dogru tahminleme yapilmis
olan 6grencileri gosterirken, kesikli olan mavi cizgiler “basarisiz” kategorisinde olup tahminlemesinin yanls

yapilmis oldugu o6grencileri betimlemektedir. Dliz gizgi seklinde ¢izilmis olan turuncu gizgiler ise “basarl”
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kategorisinde yer alan 6grencilerin mezuniyet genel not ortalamalarinin dogru tahmin edildigini géstermekte
iken kesikli olan turuncu cizgiler “basarili” kategorisindeki 6grencilerin genel not ortalamalarinin yanhs tahmin

edildigini gostermektedir.
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Sekil 2. Degiskenlerin Paralel Koordinat Grafigi

SONUC ve TARTISMA

Egitim Bilimleri Fakiltesi 6grencilerinin mezuniyet genel not ortalamasinin tahmin edilebilmesi igcin mezun
Ogrencilere ait cinsiyet, bolim, Universite sinav puani ve mezuniyet asamasina kadar bélimlerin farkh
zamanlarda almis olduklari dort dersin harf notlari olmak tzere 7 degisken girdi verisi olarak kullanilmistir.
Toplamda 174 mezun Ogrencinin verilerinin yer almis oldugu listede siniflandirma metodu kullanilarak
mezuniyet genel not ortalamasi tahmin edilmeye calisilmistir. Metodun kullanilmaya baslanmasindan 6nce
verilerin temizleme islemi yapilmasinin ardindan mezuniyet genel not ortalamalari “basarili” ve “basarisiz”
olmak iizere iki kategoriye ayrilmistir. iki kategorik degisken olusturulabilmesi icinde aralik deger hesaplamasi
yapilmistir. Gergeklestirilmis olan denemeler sonucunda siniflandirma metodunun modellerinden olan
Gaussion Naive Bayes modelinin en iyi performans sagladigi sonucuna ulasilmistir. En iyi olarak tanimlanmis
olan performans degere %82.8'dir. Elde edilen bu oran dogrultusunda &grencilerin mezuniyet not
ortalamalarinin uzaktan egitim ile almig olduklari bu derslerin harf notlari dogrultusunda tespit edilmesinin

miimkin oldugunun goéstergesi olarak kabul edilebilir.

Ren, Rangwala ve Johri (2016) calismalarinda MOOC’lar araciliglyla toplanan verilerin analizinde veri
madenciligi kullaniminin s6z konusu oldugunu belirtmektedir. Calismasi icerisinde de Ogrencilerin 6nceki
calismalari ile birlikte alacaklari notlarin tahminlemesini yapmis olup 6grencilerin dnceki ¢alismalarinda derslere
katilimin, materyalleri inceleme 6zelliklerinin 6grencilerin notlarini tahminlemede etkin faktorler oldugunu

tespit etmistir. Pakistan'da yapilan bir baska calismada, 4 yillik Bilgi Teknolojileri boliminden mezun olana
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kadar 201 6grencinin siniflarindan belirli oranlar alarak 6grencilerin performans degerlerini tahmin etmeye
cahisilmistir. Bu calismanin gergeklestirebilmesi adina her akademik yilin ortalamasi belli yiizdelik oranda alinmis
olup mezuniyet genel not ortalamasi da bes kategoriye ayrilmistir. Veri madenciligi yapabilmek adina
RapidMiner programi kullanilarak tim veriler program igerisine aktarilmis ve tahminleme islemi
gerceklestirilmistir. Yapilan arastirma dogrultusunda birinci ve ikinci sene notlarinin 6grencilerin mezuniyet not
ortalamalarini tahmin etmede etken rol oynadig tespit edilmistir. Ayrica ¢alisma icerisinde hangi derslerin
disik veya yuksek performans gosterimi sagladigi belirlenmeye calisiimis olup dort dersin etken rol oynadigi
kanitlanmistir. Tim bunlara ek olarak elde edilen sonuglar 6grencilerin her yil benzer notlar aldigini séylemenin
mimkin oldugunu géstermektedir (Asif, Merceron, Ali ve Haider, 2017). Muen, Zafar ve Manzoor (2016)
calismasinda ise 6grencilerin akademik kayitlari ve forum katilimlarina gore akademik performanslarini tahmin
ve analiz etmeye yer vermistir. Calisma kapsami dahilinde de iki lisans dersi 6grencilerinin verilerini veri seti
olarak kullanmis ve bu veri seti lizerinde Naive Bayes, Yapay Sinir AgI ve Karar Agaci olmak Uzere Ug farkh
siniflandirma algoritmasi kullanmayi tercih etmistir. Tum bu siniflandirma algoritma cgesitlerini deneyerek
hangisi ile en iyi performansin gosterildigini tespit etmistir. Yapilan tespite gore de Naive Bayes genel tahmin

dogrulugunda %86’ya ulastigl icin en iyi performans gosteren siniflandirici olarak segilmistir.

Bu arastirma igerisinde tahmin edilmekte olan lisans 6grencilerinin mezuniyet genel not ortalamalari literatiir
icerisinde de farkli calismalar icerisinde yer almaktadir (Kappe ve Flier, 2012; Osmanbegovic ve Suljic, 2012;
Sengiir ve Tekin, 2013; Tosun, 2007). Ancak bu calisma kapsaminca calisiimis oldugu sekilde lisans
Ogrencilerinin uzaktan egitim ile almis olduklari derslerin harf notlari dogrultusunda mezuniyet genel not
ortalamalarinin tahmin edildigi calismalara rastlanmamistir. Literatlirde yer alan ¢alismalar lisans seviyesindeki
ogrencilerin temel derslerini baz alarak 6grenci mezuniyet notlarinin tahminlemesinde (Sengtir ve Tekin, 2013)
ya da 0Ogrencilerin almis olduklari derslerden yola ¢ikarak almis olduklari derslerle baglantili derslerin basari
tahminlemesinde (Akgilin ve Demir, 2018) bulunmustur. Calismalar igerisinde bu tiir yénelimlerin olmasi ¢calisma

yapilan yerlerde uzaktan egitim ile verilen derslerin olmamasindan kaynaklandigi séylenebilir.

ONERILER

Yapilmis olan bu calismanin devamhhg olarak yapilacak olan calismalarda tim fakilte bazinda 6grencilerin
almis olduklari ortak ve ylz yiize olan derslerinde harf notlari alinarak 6grencilerin mezuniyet genel not
ortalamalarinin tahmin edilmesi saglanabilir. Bu sayede yiz ylze yapilan derslerdeki eksikliklerinde tespiti
gerceklestirilmis olup bu eksikliklerin giderilmesi ve 6grencilerin daha yilksek notlar alarak genel not
ortalamalarini yukseltmeleri saglanabilir. Bu g¢alisma, uzaktan egitim kurslarinin 6grencilerin mezuniyet not
ortalamalarini ne olgide belirledigini géormek igin tiim okula da uygulanabilir. Bu dersler sinif i¢i ortamlarda da
verilebilir, bu durumda, harf notlari ile 6grencilerin mezuniyet not ortalamasi tahmini arasindaki farkin yani sira
uzaktan egitim ve sinif ici ortamlar arasindaki farklar da belirlenebilir. Bu farkhliklarin belirlenmesi, yiz yize ve
uzaktan egitim ile ilgili kosullarin iyilestirilmeye calismasi saglanabilir. Fark tespiti ile yliz ylize ve uzaktan egitim

eksikliklerinde veya hatalarinda etkili olabilir. Tum bu degiskenlere ek olarak, bu calisma kapsaminda
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kullanilanlardan farkh degiskenler ilerideki ¢alismalara dahil edilebilir. Bu durum, 6grencilerin uzaktan egitim
yoluyla aldiklari derslerde ne kadar basarili olduklarini ve bu basarinin genel not ortalamalarini nasil etkiledigini
belirlemede daha da ileri gidebilmesini saglayabilir. Naser, Zaqout, Ghosh, Atallah ve Alajrami(2015) ve
Karamouzis ve Vrettos (2008) calismalarinda 6grencilerin akademik basarisini tahmin etmeye galismis ancak
ogretim (yelerini yine bu tahminleme igerisinde degisken olarak kullanmamistir. Dolayisiyla yapilacak yeni
calismalar icerisinde 6gretim Uyelerinin de 6grencilerin basarilarinda ya da mezuniyet genel not ortalamalari

Uzerinde etkisi g6z 6nlinde bulundurularak tahminleme islemi gerceklestirilebilir.

ETiK METNI

“Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazarlara aittir.”
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