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Abstract: In this study, it is aimed to analyze the relationship between student’s assignment submission behaviors and course
achievement. For this purpose, the behaviors of 75 students’ who enrolled in the Operating Systems and Applications course
at a public university, submission an assignment through the Moodle learning management system given in the fourth week
of the course is analyzed. Students who exhibit different assignment submission behaviors are also analyzed in terms of end-
of-term grades. During analyzing, the steps followed by the students while submitting their assignments are determined
respectively, and students who display a similar pattern are divided into groups by means of cluster analysis. Moreover, using
process mining analysis assignment submission processes of students in different groups are analyzed in detail. The analysis
shows that students can be divided into three different groups based on their assignment submission behaviors. In terms of
course achievement, it is observed that a significant portion of the students who submitted the assignments are successful in
the course, while a significant portion of the students who did not submit the assignment failed. The findings will be
guideway in determining the students who are likely to fail the course in the early weeks and in designing possible
interferences for these students.
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Oz: Bu calismada iiniversite 6grencilerinin 6dev génderme davranislari ile ders basarilar arasindaki iliskinin incelenmesi
amaglanmistir. Bu amagla, bir devlet iiniversitesinde Isletim Sistemleri ve Uygulamalari dersine kayitli 75 dgrencinin Moodle
O6grenme yonetim sistemi iizerinden dersin dordiincii haftasinda verilen bir 6devi gonderme davranislar analiz edilmistir.
Ayni zamanda farkli 6dev gonderme davranisi sergileyen dgrenciler donem sonu notlar1 agisindan da analiz edilmistir. Analiz
asamasinda, O6grencilerin 6dev gonderirken izledikleri adimlar sirali olarak belirlenmis ve kiimeleme analizi yardimu ile
benzer Oriintli sergileyen Ogrenciler gruplara ayrilmistir. Ayni zamanda siireg madenciligi analizi kullanilarak farkli
gruplardaki 6grencilerin 6dev gonderme siiregleri detayli olarak analiz edilmistir. Yapilan analizler, 6grencilerin ddev
gonderme davraniglarina gore ii¢ farkli gruba ayrilabilecegini gostermistir. Ders basarist agisindan bakildiginda ise ddevi
gonderen Ogrencilerin 6nemli bir bolimiiniin dersten basarili oldugu gdzlemlenirken, 6dev gonderiminde bulunmayan
ogrencilerin dnemli bir bolimiiniin dersten basarisiz oldugu goriilmistiir. Elde edilen bulgular, dersten basarisiz olma
ihtimali yiiksek olan &grencilerin erken haftalarda belirlenmesinde ve bu Ogrencilere yonelik olasi miidahalelerin
tasarlanmasinda yol gosterici olacaktir.

Anahtar Kelimeler: Ogrenme analitikleri, 5dev, egitsel veri madenciligi, kiimeleme, siire¢ madenciligi, Moodle

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

Traces of log records that derived from learner interactions in online learning environments guide researchers
to understand students' learning processes. The data obtained in this way are analyzed by machine learning
methods, and used for different purposes such as predicting students' academic achievement, determining the
strategies they follow while preparing for the course. The interest of researchers in these studies, which falls
under the titles of learning analytics, educational data mining, and artificial intelligence in education, has been
increasing in recent years. In relevant studies, significant tangible outcomes have been produced for both online
learning and other learning models supported by online learning. Following a similar approach, this study aims
to model the assignment submission behaviors of students by putting to use the clustering and process mining
analysis, and to examine the relationship between the revealed profiles and the course achievement of the
students.

1.1. Online Learning Experiences in terms of Blended Learning

Blended learning environments which are supported by online learning activities promote students' learning
processes significantly. Supporting face-to-face lessons at higher education level through online learning
environments provides more flexible learning opportunities for students and instructors compared to face-to-face
learning environments (Graham, 2006; Symth, Houhton, Cooney, & Casey, 2012). The things that count at this
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point is to designate how effective learning experiences emerge in the blended learning process by considering
individual differences and to use the obtained results in the terms of learning design.

It is reflected in the outcomes of studies that the individual characteristics and online learning experiences of
students have a significantly impact on course achievement and learning outcomes. Some studies in the related
literature; shows that students' individual characteristics such as self-efficacy, self-regulation skills, academic
procrastination, technology literacy, locus of control have a significant role on the effectiveness of blended
learning (Broadbent, 2017; Prasad, Maag, Redestowics, & Hoe, 2018; Rasheed, Kamsin, & Abdullah, 2020). In
this regard, it is emphasized that the fulfilling of the learning design based upon the individual characteristics of
the students increases the interaction and flexibility in blended learning and makes the learning process more
efficient (Porter, Graham, Spring, & Welch, 2014). After all, to make blended learning effective, students' online
learning experiences need to be deeply understood based on behavioral data (Kokog¢ & Altun, 2019).

Analysis of learning analytics data is substantial in terms of understanding the online learning experiences of
the students in the online learning process and predicting the students' online learning performance. In this
regard, there have been studies in the literature that aim predicting learning outcomes based on log data collected
from online learning environments. Zacharis (2015), as part of a programming language course conducted
through blended learning, it is examined whether students' interaction logs predicted their end-of-term
achievements or not. It is determined that 14 out of the 29 variables produced based on interactions on the
Moodle learning management system are significant in predicting students' final grades; and four interaction
variables (reading and sending messages, contributing to content creation, efforts on exam and number of files
displayed) explained 52% of the variance in the final grades. In a study conducted by Jo, Park, Kim, and Song
(2014), it is investigated whether students' online behavior influence predicting learning performance in blended
learning environments. Within the scope of the study, data collected from two different blended learning lessons
supported by learning management system are processed. The regression model that emerged as a result of the
analysis shows that the interaction data reflecting the students' online learning behavior can markedly predict
70% of the variance in learning performance. Moreover, in another study, an early warning system is developed
to estimate the academic performance of the at-risk students by using learning analytics data in a Computer
Hardware course conducted through blended learning (Ak¢apinar, Altun, & Askar, 2019). As a result of the
study in which different classification algorithms are put to work; It is revealed that the prediction models
created based on the interaction data of the students can predict the students who are going to fail in the third
week of the course. In the study carried out by Lu et al. (2018), unlike other studies, it is determined that student
data in both face to face and online learning environment played a statistically significant role in predicting
student performance in the context of blended learning. The results of the background studies prove that
interaction data obtained from students' online learning experiences are effective in predicting student
performance in the context of blended learning.

In the scope of blended learning, students' online learning experiences are correlate with the learning
resources, activities, and tasks offered to them during the learning process. Kokog¢ and Altun (2019) found that
students’ online interaction data are grouped under six factors and these factors reflect online learning
experiences of students. Online assignments are one of the learning activities that play a crucial role in the
occurrence of effective online learning experiences. Therefore, in the scope of learning analytics, it will be useful
to address students' interactions with online assignments and learning tasks, to be well understood their learning
experiences.

1.2. Online Assignments and Learning Analytics Studies

Assignment is a frequently used learning activity to test the effectiveness of the learning process. Online
learning by definition, students are expected to be more responsible for their own learning processes (Dabbagh &
Kitsantas, 2005). Therefore, students who fulfill the responsibility of online learning tasks and complete their
learning tasks on regular basis are defined as successful ones (You, 2016). It is known that students who
complete and submit at least one online assignment are more likely to accomplish distance learning courses
(Lim, 2016). At this point, excepting the number of assignment completions, the question how students interact
with online assigment and learning tasks pages arises.

The data of assignment interactions generally correspond to the number of times students upload their
assignment files on learning tasks, the time they spend on assignment pages, and the frequency and duration of
exams provided by instructors. It is seen in the literature on learning analytics that there are leastwise studies on
the relationship of students' assignment interactions and learning performances. MacFadyen and Dawson (2010)
investigated the relationship between students' academic performance and interaction data through logistic
regression analysis. It is concluded that the number of completed online assignments is one of the important
variables that predict students' end-of-term achievements. In a study carried out in the scope of a blended
learning process supported by Moodle learning management system, it was found that the number of students’
assignment submission predicted students' final grades significantly (Zacharis, 2015). However, in some studies
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that aim to predict student’s success in blended learning environments, it is determined that the marks students
get from weekly online assignments are a significant predictor of learning performance (Huang & Fang, 2013;
Lu et al., 2018). Another study purposes to estimate the academic performance of students based on their efforts
in performing their learning tasks (Kovanovic et al., 2015). Findings obtained from different regression models
are shown that students' frequency of viewing assignments pages and the time they spend on assignments are
important in predicting their academic performance. Therefore, the results of the relevant research indicate that
the interactions of students regarding learning tasks and assignments play a significant role in gaining efficient
online learning experiences in blended learning environments.

Some of the studies that show the importance of students' assignment submitting, regarding blended learning
behaviors, are related to academic procrastination. Academic procrastination is associated with variables such as
whether students submit their assignments and whether they submit them late or not, and the simultaneously
effort on assignment as an individual or group. Although a study conducted in the context of blended learning
found that there is no significant relationship between students' tendency to postpone their academic tasks and
time to submit activities (Bayrak, 2018), it is emphasized that assignment submitting behaviors are substantial
indicators of academic procrastination and affect course success. One of the studies on this topic is aimed at
modeling together with learning performances by examining students' interaction and procrastination behaviors
as a part of blended learning (Cerezo, Esteban, Sanchez-Santillan, & Nufiez, 2017). In the relevant study, the
number of days that students wait to check their weekly assignments is considered as the interaction variable
associated with procrastination. In the study in which the Association Rule Mining analysis is put to work, the
obtained rules set forth with high confidence indicate that the students who submit late assignments will
underperform. In the study carried out by You (2015, 2016), it is concluded that the assignments are submitted
late or not has a significant negative effect on the students' grades and exam scores. In the related study,
assignment submitting behaviors are considered as an indicator of academic procrastination. In other studies of
similar nature, it is concluded that the learning performance will be higher as the time taken until the students
upload their assignments shorten (Paule-Ruiz, Riestra-Gonzalez, Sanchez-Santillan, & Pérez-Pérez, 2015). On
the other hand, when the students perform their learning tasks late and the time it takes to submit the assignment
longer, their learning performance will be lower (Cerezo, Sanchez-Santillan, Paule-Ruiz, & Nufiez, 2016).

Relevant studies in the literature show that the interaction of students with online assignments affects
learning outcomes regarding blended learning. In addition, it is recommended that students' assignment
submitting behaviors are handled within the framework of learning analytics and examined in detail (Bayrak,
2018; Cerezo et al., 2017; You, 2016). When the relevant literature is examined; It is determined that there is a
very limited humber of studies focusing on online assignment submitting process regarding blended learning and
modeling assignment submitting behaviors in the scope of authentic learning process. Therefore, in this study, it
is purposed to investigate the relationship between the students’ assignment submission behaviors and course
achievement in the scope of blended learning.

For this purpose, students' assignment submission logs in Moodle environment are converted to time series
format by applying some data transformation algorithms, and then students who followed a similar assignment
submitting pattern are grouped using cluster analysis. The assignment submission processes and the academic
performances of the students in different clusters are also analyzed. Within the scope of the research, answers to
the three questions below are sought.

1. Can students exhibiting similar assignment submission behavior be determined by analyzing log
records?

2. What kind of differences are there among students who have different assignment submission
behavior?

3. Isthere a significant relationship between assignment submission behavior and students' course
achievement?

It is hoped that the results of the present study would provide insight into understanding students' assignment
submission process and early identification of students at risk of failing the course. In addition, it is aimed to
figure out useful suggestions for online learning design in the scope of blended learning. Analyzing assignment
submission behaviors based on learning analytics and modeling the related behaviors using the process mining
technique is what makes the study different from the others.

2. Methodology

This study is an educational data mining study in which interaction data based on students' assignment-
submission behaviors are modeled and associated with course achievement. The steps that are followed and the
data analysis process are explained in detail.
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2.1. Participants and Data Collection Process

75 students enrolled in the Operating Systems course, studying at the Department of Computer Education
and Instructional Technologies at a public university participated in the study. In addition to face-to-face lessons,
the Moodle online learning environment is actively used as part of the lesson. The activities of students in
Moodle environment can be summarized as, following the course resources, participating in the discussions,
doing assignments. The role of the Moodle system in the course is explained to the students at the beginning of
the semester and it is stated that their assignment on this system would be 25% part of their final score. The
assignments consist of open-ended questions related to the subject that will be taught that week. The questions
are prepared by the instructor to reflect the students' knowledge level on the subject and enable them to analyze
and report the information they compiled from different sources. Assignments are uploaded to the system within
1-2 days following the course and students are given 5-6 days to complete the assignments. The starting time of
the lesson is set as the deadline for the assignment of the last week. Students are not allowed to send late. The
assignments are evaluated by the instructor and the scores of the students are announced on the system. During
the semester, 10 assignments with different properties are given to the students, and the data related to the
assignment given to the students in the 4™ week are analyzed. This assignment is chosen because of the fact
being the first comprehensive assignment of the period.

2.2. Data Pre-Processing

The data of six students who did not take the final exam are excluded from the analysis. Eight students who
did not have any log records related to the assignment but entered the final exam are included in the study. A
total of 2928 line log data for 69 students are analyzed. All activities that students can perform regarding an
assignment are presented in Table 1. The log sequence for a student can include all these activities, or only one
or several. Also, each case can take place more than once in a log sequence. Among the examined records, the
shortest log sequence contains only one record, while the longest log sequence consists of 268 records. While an
average log consists of 48 records, the median value is 41. An example log sequence consisting of 14 records of
a student can be as in the following; Assignment viewed -> Attempt started -> Question viewed -> Question
viewed -> Question viewed -> Question viewed -> Question viewed -> Question viewed -> Assignment
submitted —> Assignment viewed -> Question reviewed-> Question reviewed-> Question reviewed-> Question
reviewed. During the data pre-processing, Moodle log records are processed and the activities carried out by
each student regarding the assignment are recorded sequentially in the analysis file. In this process, transitions
less than three seconds between them are eliminated to standardize the records.

Table 1. Activities that the students can perform in the assignment submission process
Activity Description

Assignment viewed The student viewed the assignment module, saw the assignment description, but
did not open the questions.

Attempt started This is only the case when the student views the assignment for the first time,
this does not happen again on subsequent visits.

Question viewed The student's displaying each question in the assignment is logged in this way.
Displaying the question also means recording the text in the answer field.

Assignment submitted This happens when the student completes the assignment. The student can
submit the assignment once and, then cannot change the answers.

Question reviewed If the student displays the assignment after the deadline, it will be labeled as a

review. At this stage, the student can view the answer s/he gave or see the grade
if the assignment is graded.

Log activities for all students are presented visually in Figure 1. As can be seen, students followed different
patterns in the process of submitting assignments. Some students spent a lot more time in the process of
submitting assignment, whereas others seem to have completed this process quickly. Likewise, some students
checked their responses after submission, while others did not reopen the assignment after submission. It is seen
that some students did not view the assignment and answer the questions, did not submit the assignment.
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Figure 1. Visual presentation of students' assignment submissions behaviors
2.3. Data Analysis

Data analysis is carried out with the R programming language (R Core Team, 2017). Visualization and
analysis of sequential data are performed through the package TraMineR (Gabadinho, Ritschard, Miiller, &
Studer, 2011). Ward distance criterion is used to group similar students. Ward distances are visualized as
dendrogram to decide the number of clusters. The assignment submission processes of the students in different
clusters are analyzed by process mining analysis. One-way analysis of variance (ANOVA) analysis is conducted
to examine whether there are any differences in terms of academic performance of students in different clusters.

3. Results
3.1. Cluster Analysis

According to the cluster analysis results presented in Figure 2, it is seen that the students can be divided into
two, three or five groups according to their assignment submission data. When Ward distance measurement is
taken into account, it is decided that three clusters are suitable for this data set.
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Figure 2. Results of cluster analysis

Assignment submission behaviors of students in each cluster are presented visually in Figure 3. According to
this; while the students who submit their assignment are grouped in Cluster 1 or Cluster 2, it is seen that the
Cluster 3 consists of students who have never viewed the assignment or have viewed it but did not submit it.
When the submission behaviors of students in Cluster 1 and Cluster 2 are analyzed, it is seen that the students in
Cluster 1 have more visits between questions and string the submission out by displaying the assignment more
than once instead of completing the assignment in a single session. Students in Cluster 2 completed the
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assignment in fewer steps, but an important part of it completed the assignment in a single session. When the
review behaviors after submitting the assignment are examined, it is seen that the students in both groups
checked the grading done by the instructor by viewing the assignment after the submission is completed and
looked at the feedback, if any.
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Figure 3. Assignment submission behaviors of students in each cluster

3.2. Modelling the Process of Students’ Assignment Submission

The assignment consists of sub questions and each question is on a different page. Each page view of the
assignment module is recorded as Assignment viewed. The student's displaying of the assignment does not mean
opening the assignment. Therefore, a student who displayed the assignment is supposed to start submitting first
of all to see the questions. Then, s/he can navigate between the questions. This step is recorded as Question
viewed. As long as the assignment deadline is not over, the student can leave this stage and continue at any time.
The answers written are automatically recorded during the navigation between the questions, so there is not an
extra saving event. After the student completes the assignment, s/he should submit the assignment before the
deadline. This step is recorded as Assignment submitted. After the submission, a student can display the
assignment again at any time and review the answers given to the questions, after the assignment is scored by the
instructor, a student can see the score s/he has got from each question and read the feedback that the instructor
has written for each question. After the assignment is submitted, viewing each question is recorded as Question
reviewed. Attempt started and Assignment submitted steps, which are the steps of the process, are one-time
situations for each student. The steps namely Assignment viewed, Question viewed and Question reviewed can be
taken place for several times.

The assignment submission process of the students in the Cluster 1 and Cluster 2 are examined through
process mining analysis and the results are presented in Figure 4. When results are analyzed, two patterns come
to the forefront; one related to the submission process and one related to the review process. The pattern
regarding the assignment submission process as in the following: Assignment viewed -> Attempt started ->
Question viewed (again) -> Assignment submitted. The pattern regarding the review process: Assignment viewed
-> Question reviewed. In addition to these two patterns, another pattern emerging in the first cluster is
Assignment viewed -> Question viewed (again). This situation can be interpreted as that the students in the first
cluster submit their assignment in more than one session, and the students in the second cluster submit at once.
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Figure 4. The models of students’ assignment submission process in Cluster 1 (a) and Cluster 2 (b)
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3.3. Examination of the Relationship Between Submission of Assignment and Course Achievement
Descriptive statistics on the academic performance of students in each cluster are presented in Table 2.

Table 2. Descriptive statistics

Cluster The Number of Students Mean Standard Deviation
Cluster 1 17 65.5 115
Cluster 2 30 60.2 15.2
Cluster 3 22 41.8 13.0

The academic performance of the students at the end of the semester is determined by considering the
midterm, a final exam and the grades they have got from the assignments submitted during the term. One-way
ANOVA analysis was carried out to examine whether students in different clusters differ in terms of their
academic performance at the end of the semester. ANOVA results are shown in Table 3. Normality was tested
with Kruskal-Wallis analysis and the equality of variances was tested with Levene analysis and it is seen that the
assumptions are met.

Table 3. Comparison of End-of-Term Academic Performance of Students Displaying Different Assignment
Submission Behaviors with One-Way ANOVA

Sum of Squares DFer%L%esn?f Mean Squares F p ESf}‘Zeé:t
Between Group 6479 2 3240 17.27 <0.001 0.343
Within Group 12380 66 188
Total 18859 68

When the results presented in Table 3 are analyzed, it is seen that there is a significant difference between the
clusters in terms of average course success [F(2.66) = 17.27, p < 0.001, effect size = 0.343]. Post-hoc analyzes
were carried out using the Tukey test to determine which groups are different from each other’s. According to
the Tukey test results, it is observed that there is no significant difference between Cluster 1 and Cluster 2 in
terms of average course success (p> 0.1), on the other hand, there is a significant difference between Cluster 1
and Cluster 3 (p <0.001) and between Cluster 2 and Cluster 3 (p <0.001). In other words, students in Cluster 1
got a score with an average of 23.7 points higher than students in Cluster 3; Students in Cluster 2 got score with
an average of 18.4 points higher than students in Cluster 3. Students in Cluster 1 got a score with an average of
5.3 points higher than students in Cluster 2, but this difference is not considered as statistically significant.

4. Discussion and Conclusion

In this study, cluster analysis and process mining analysis are used to analyze the assignment submission
behavior of the students in the Moodle learning management system. Assignment submission behaviors are
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obtained based on students' interaction data in an authentic learning context. Students are profiled based upon
their assignment submissions behaviors, and submission behaviors related to explored profiles are modeled with
process mining. In addition, it is analyzed whether there is a difference between the course successes of the
students who exhibit different assignment submission behaviors.

As a conclusion of the study, it is found that students are clustered in three groups according to their
assignment submission behavior. Two of these groups consisted of students who completed the assignment,
while one group consisted of entire students who did not submit the assignment. The process mining analysis
enabled to compare the two groups that submit assignments in more detail. Accordingly, it is observed that there
is a similarity between the students in Cluster 1 and Cluster 2 to submit their assignments, but there are also
some differences. Unlike the others, it is observed that students in Cluster 1 submitted their assignments in more
than one session. This result shows that students' assignment submission behaviors differ from each other and
some students invest in more time with their assignment pages. In the study by Kovanovic et al. (2015), it is
concluded that the academic performance of students increased based on their efforts in performing their
learning tasks. In this study, it is found that there is no significant difference in the course success of the student
groups who sent their assignment on time but who differed in their assignment behaviors. For this reason, in
future studies, new modeling studies can be conducted by taking into consideration the time dimension.

The end-of-year achievements of students with different assignment submission behaviors showed that 86%
of the students in the 3 Cluster that did not submit the assignment fail the course; on the other hand, it is
observed that 88% of students in Cluster 1 who submitted the assignment and 67% of students in Cluster 2 were
successful in the course. Similar to this finding, in the study conducted by Zacharis (2015), in a blended learning
environment supported by the Moodle learning management system, it is shown that students with a small
number of assignment submissions are more likely to fail. In addition, this finding is found to be consistent with
the relevant study findings, which reveal that assignment and interaction data are significant in predicting
student’s achievement (Kovanovic et al., 2015; MacFadyen & Dawson, 2010). The findings that the students’
who are in the Cluster 3 and did not submit their assignment, have underachievement; supports the findings that
the students' failure to submit their assignment is an indicator of academic procrastination and that the mentioned
students have underachievement (Cerezo et al., 2017; You, 2015, 2016). Therefore, according to this finding, it
may be suggested to provide automatic interventions and instant feedback to increase learner interaction with
online assignments in order to increase learner success in the blended learning process. In addition, it can be
stated that data on students' assignment submission behaviors should be taken into consideration in learning
analytics dashboards.

The findings can be used to determine the students who will fail at the end of the semester in the first weeks
of the course. Interventions at this stage can be effective in preventing students' possible failures. Studies
demonstrate that the students' end-of-year performances can be predicted accurately from the first weeks of the
course (Akgapmar, Altun, & Askar, 2019). It is fundamental to design and test interventions especially for
students who are likely to fail the course in future studies. In this study, the data related to the assignment given
to the students in the fourth week of the course were analyzed. This assignment was selected because it was the
first comprehensive assignment of the course. This is one of the limitations of the study. In future studies, it can
be examined whether the behavior patterns of the students change based on the difficulty level of the
assignments and individual differences of students.

Ethics Committee Approval Information: Ethics committee approval for this research was obtained from
Trabzon University, Social and Humanities Ethics Committee, with the date 5 March 2020 and document
number 81614018-000.E109.
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Universite ()grencilerinin Odev Gonderme Davramislari ile Ders Basarilar1 Arasindaki
Hliskinin Siire¢ Madenciligi Analizi ile Incelenmesi

1. Giris

Ogrencilerin ¢evrimici 6grenme ortamlarinda gerceklestirdikleri etkilesimler sonucu geride biraktiklar:
ogrenme izleri (log kayitlari), 6grencilerin 6grenme siireclerinin anlasilmasi konusunda aragtirmacilara yol
gostermektedir. Bu ortamlardan elde edilen veriler, makine 6grenmesi yontemleri ile analiz edilerek 6grencilerin
akademik basarilarindan, derse hazirlanirken izledikleri stratejilerin belirlenmesine kadar farkli amaglarla
kullanilmaktadir. Alanyazinda 6grenme analitikleri, egitsel veri madenciligi, egitimde yapay zeka uygulamalar1
gibi basliklar altinda toplanan bu ¢aligmalara arastirmacilarin ilgisi son yillarda giderek artmaktadir. Ciinki ilgili
aragtirmalarda hem ¢evrimi¢i 6grenmeye hem de ¢evrimigi 6grenme ile desteklenen diger 6grenme modelleri
icin 6nemli, igevuruk ¢iktilar iiretilmektedir. Benzer yaklasimla bu ¢alismada, {iniversite dgrencilerinin 6dev
gonderme davraniglarinin egitsel veri madenciligi yontemlerinden birisi olan siire¢ madenciligi yontemi ise
kosularak modellenmesi ve ortaya ¢ikarilan profiller ile O6grencilerin ders bagarilari arasindaki iliskinin
incelenmesi amaglanmistir.

1.1. Karma Ogrenme Baglaminda Cevrimici Ogrenme Deneyimleri

Cevrimigi 6grenme etkinlikleri ile desteklenen karma 6grenme ortamlari, 6grencilerin 6grenme siireglerine
onemli Olglide destek olmaktadir. Yiiksekdgretim diizeyinde yiiz yilize islenen derslerin ¢evrimici dgrenme
ortamlar1 ile desteklenmesi, 6grenciler ve dgretim elemanlar: igin yiiz yiize 6grenme baglamina kiyasla daha
esnek bir 6grenme olanagi sunmaktadir (Graham, 2006; Symth, Houhton, Cooney ve Casey, 2012). Bu noktada
onemli olan, bireysel farkliliklar da g6z Oniinde bulundurularak karma O6grenme siirecinde etkili 6grenme
deneyimlerinin nasil ortaya ¢iktiginin belirlenmesi ve elde edilen igevuruk sonuglarin dgrenme tasarimi
baglaminda kullanilmasidir.

Ogrencilerin bireysel dzelliklerinin ve gevrimigi 6grenme deneyimlerinin ders basaris1 ve dgrenme ciktilari
iizerinde 6nemli derecede etkili oldugu, ¢alisma sonuglarmna yansimaktadir. {lgili alanyazidaki bazi ¢alismalar;
ogrencilerin 6z yeterlik, 6z diizenleme becerileri, akademik ertelemecilik, teknoloji okuryazarligi, kontrol odagi
gibi bireysel Ozelliklerinin karma Ogrenmenin etkililigi tizerinde anlamli rolii oldugunu gdstermektedir
(Broadbent, 2017; Prasad, Maag, Redestowics ve Hoe, 2018; Rasheed, Kamsin ve Abdullah, 2020). Bu
baglamda 6grencilerin bireysel 6zelliklerine gore 6grenme tasarimmin gergeklestirilmesinin, karma 6grenmede
etkilesimi ve esnekligi artirdig1 ve 6grenme siirecinin daha verimli olmasmi sagladigi vurgulanmaktadir (Porter,
Graham, Spring ve Welch, 2014). Bununla birlikte karma 6grenmenin etkili olabilmesi igin 6grencilerin
gevrimi¢i 0grenme deneyimlerinin objektif verilere dayali olarak derinlemesine anlagilmast gerekmektedir
(Kokog ve Altun, 2019).

Ogrenme analitikleri verilerinin incelenmesi; karma ogrenme siirecinde 6grencilerin gevrimici dgrenme
deneyimlerinin derinlemesine anlagilmasi ve Ogrencilerin karma 6grenme performansinin tahmin edilmesi
acisindan olduk¢a 6nemlidir. Bu baglamda ilgili alanyazinda, karma 6grenmede 6grenme ¢iktilarii 6grenme
analitikleri verilerine dayali olarak yordamayi amaglayan ¢alismalar gergeklestirilmistir. Zacharis (2015), karma
ogrenme yoluyla gerceklestirilen bir programlama dili dersi baglammda &grencilerin 6grenme analitikleri
verilerinin donem sonu basarilarinin yordayip yordamadigini incelemistir. Moodle 6grenme yonetim sistemi
iizerindeki etkilesimlere dayali olarak iiretilen 29 degiskenden 14’{iniin 6grencilerin final notlarmi yordamada
anlamli oldugunu, dort etkilesim degiskenin (mesajlar1 okuma ve gonderme, icerik olusturmaya katki, sinav
cabalar1 ve goriintiilenen dosya sayisi) ise final notlarmndaki varyansin %52’sini agikladig1 belirlenmistir. Jo,
Park, Kim ve Song (2014) tarafindan yiiriitiilen bir ¢alismada, 6grencilerin ¢evrimi¢i davraniglarmin karma
O0grenme ortamlarinda O6grenme performansmi yordamada etkili olup olmadigi incelenmistir. Calisma
kapsaminda 6grenme yonetim sistemi destekli iki ayr1 karma 6grenme dersinden toplanan veriler iglenmistir.
Analiz sonucunda ortaya ¢ikan regresyon modelinin, 6grencilerin ¢evrimi¢i 6grenme davraniglarini yansitan
etkilesim verilerinin 6grenme performansindaki varyansin %70’ini anlamli bir sekilde yordayabildigini
gostermistir. Bir diger caligmada ise karma 6grenme yoluyla yiiriitiilen bir Bilgisayar Donanimi dersinde
o6grenme analitikleri verileri kullanilarak riskli 6grencilerin akademik performanslarini tahmin etmeyi amaglayan
bir erken uyar1 sistemi gelistirilmistir (Akgapmar, Altun ve Askar, 2019). Farkli simiflama algoritmalarmin ige
kosuldugu ¢alisma sonucunda; 6grencilerin etkilesim verilerine dayali olarak olusturulan tahmin modellerinin,
heniiz dersin tgilincii haftasinda basarisiz 6grencileri anlamli bir sekilde tahmin edebildigi ortaya koyulmustur.
Lu ve digerleri (2018) tarafindan yapilan ¢aliymada, diger caliymalardan farkli olarak, karma o&grenme
baglaminda 6grenci performansmi tahmin etmede hem yiiz yiize hem de ¢evrimi¢i 6grenme ortamindaki 6grenci
verilerinin istatistiksel agidan anlamli rol oynadig1 belirlenmistir. Ilgili ¢alismalarm sonuglari, dgrencilerin
cevrimi¢i Ogrenme deneyimlerinden elde edilen etkilesim verilerinin, karma 6grenme baglaminda 6grenci
performansini tahmin etmede etkili oldugunu kanitlamaktadir.
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Karma 6grenme baglaminda 6grencilerin ¢evrimici 6grenme deneyimleri, 6grenme siirecinde kendilerine
sunulan 6grenme kaynaklari, etkinlikler ve gérevleri ile iliskilidir. Kokog ve Altun (2019), 6grencilerin ¢evrimigi
etkilesim verilerinin alt1 faktdr altinda toplandigi ve bu faktorlerin &grencilerin 6grenme deneyimlerini
yansittigint ortaya koymustur. Cevrimigi ddevler, etkili ¢evrimi¢i 6grenme deneyimlerinin ortaya ¢ikisinda
olduk¢a 6nemli rol oynayan 6grenme etkinliklerinden biridir. Dolayisiyla 6grenme analitikleri baglaminda
ogrencilerin ¢evrimici 6devler ve 6grenme gorevleri ile etkilesiminin ele alinmasi, 6grenme deneyimlerinin daha
iyi anlagilmasi i¢in yararh olacaktir.

1.2. Cevrimici Odevler ve Ogrenme Analitikleri Calismalar

Odevler, dgrenme siirecinin etkililigini smamak amaciyla sikhikla kullanilan bir &grenme etkinligidir.
Cevrimi¢i 6grenmenin dogasi geregi, dgrencilerin kendi 6grenme siire¢lerinden daha fazla sorumlu olmalar1
beklenmektedir (Dabbagh ve Kitsantas, 2005). Dolayisiyla ¢evrimi¢i 6grenme goérevlerinin sorumlulugunu
yerine getiren ve Ogrenme gorevlerinin diizenli olarak tamamlayan oOgrenciler, basarili &grenciler olarak
tanimlanmaktadir (You, 2016). En az bir ¢evrimi¢i ddev tamamlayip yiikleyen 6grencilerin uzaktan egitim
derslerini basariyla tamamlama olasiliklarinin daha yiiksek oldugu bilinmektedir (Lim, 2016). Bu noktada 6dev
tamamlama sayismin oOtesinde, Ogrencilerin ¢evrimici O6devlerle ve 6grenme gorevleriyle ilgili sayfalarla
etkilesimlerinin nasil oldugu sorusu akla gelmektedir.

Odevler ile etkilesim verileri, genellikle &grencilerin dgrenme gorevleriyle ilgili hazirladiklar1 6dev
dosyalarmi yiikleme sayilarina, ddevlerle ilgili sayfalarda gegirdikleri siireye, 6gretim elemanlar1 tarafindan
saglanan 6dev geribildirimlerini inceleme siklig1 ve siirelerine karsilik gelmektedir. Ogrenme analitikleri
alanyazminda 6grencilerin 6devler ile etkilesimlerinin 6grenme performanslariyla iliskisine doniik sinirli sayida
da olsa ¢aligmalarin oldugu goriilmektedir. MacFadyen ve Dawson (2010) tarafindan gergeklestirilen ¢alismada,
Ogrencilerin akademik performanslart ile etkilesim verileri arasindaki iligki, lojistik regresyon analizi
kullanilarak incelenmistir. Tamamlanan ¢evrimigi 6dev sayisinin, 6grencilerin déonem sonu basarilarini tahmin
eden onemli degigskenlerden biri oldugu sonucuna ulasilmistir. Moodle 6grenme yonetim sistemi destekli bir
karma 6grenme siireci baglaminda gergeklestirilen bir ¢alismada ise 6grencilerin 6dev yiikleme sayilarinin
ogrencilerin final notlarmi anlaml bir sekilde yordadigi bulunmustur (Zacharis, 2015). Bununla birlikte karma
O0grenme ortamlarinda &grenci basarisini tahmin etmeyi amaglayan bazi ¢alismalarda, dgrencilerin haftalik
¢evrimi¢i 6devlerden aldiklar1 puanlarin 6grenme performansmin anlaml bir yordayicisi oldugu belirlenmistir
(Huang ve Fang, 2013; Lu ve digerleri, 2018). Diger bir ¢alismada, 6grencilerin 6grenme gorevlerini yerine
getirirken sergiledikleri cabalarina dayali olarak akademik performanslarmin tahmin edilmesi amaglanmistir
(Kovanovic ve digerleri, 2015). Kurulan farkl regresyon modellerinden elde edilen bulgular, 6grencilerin 6dev
sayfalarin1 gorlintiileme sikligmm ve 6devlere harcadigi zamanin akademik performanslarmi tahmin etmede
etkili oldugunu gostermistir. Dolayisiyla ilgili aragtirmalarin sonuglari, karma 6grenme ortamlarinda dgrencilerin
o0grenme gorevleri ve ddevler ile ilgili etkilesimlerinin etkili cevrimigi 6grenme deneyimlerinin olusturulmasmda
anlamli rol oynadigini isaret etmektedir.

Karma 6grenme baglaminda 6grencilerin 6dev gonderme davraniglarmin dnemini gosteren caligmalardan bir
kismi da akademik ertelemecilikle ilgilidir. Ogrencilerin ddevlerini ge¢ gondermeleri veya gondermemeleri ve
eszamanli olarak odevler iizerinde grup olarak veya bireysel gosterilen caba gibi degiskenler ile akademik
ertelemecilik iliskilendirilmektedir. Her ne kadar karma ogrenme baglaminda yiritilen bir g¢aligmada,
ogrencilerin akademik gorevleri erteleme egilimleri ve etkinlik gonderme siireleri arasinda anlamli bir iliski
olmadig1 bulunmus olsa da (Bayrak, 2018), 6grenme analitikleri ¢aliymalarinda 6dev gonderme davranislarinin
akademik ertelemeciligin 6nemli bir gostergesi oldugu ve ders basarisini etkiledigi vurgulanmaktadir. Bu konuda
yapilmis caligmalardan biri, karma dgrenme baglaminda 6grencilerin etkilesim ve ertelemecilik davranislarini
inceleyerek 6grenme performanslari ile birlikte modellemeyi amaglamistir (Cerezo, Esteban, Sanchez-Santillan
ve Nufiez, 2017). Ilgili calismada, dgrencilerin haftalik 6devlerini kontrol etmek igin bekledikleri giin saysi,
ertelemecilikle iligkili etkilesim degiskeni olarak ele almmustir. Birliktelik kurallari algoritmalarmin ise
kosuldugu calismada yiiksek giiven oraniyla ortaya konulan kurallar, ge¢ 6dev gonderimi yapan Ogrencilerin
akademik performansmin daha diisiikk olacagma isaret etmektedir. You (2015, 2016) tarafindan yiiriitiilen
calismalarda da, 6devlerin ge¢ gonderilmesinin veya génderilmemesinin 6grencilerin ders bagari notlar1 ve sinav
puanlar1 {izerinde anlamli olumsuz etkiye sahip oldugu sonucuna ulasilmustir. Ilgili calismada, 6dev génderme
davranislar1 akademik ertelemeciligin gostergesi olarak kabul edilmistir. Benzer nitelikteki diger ¢aligmalarda ise
ogrencilerin ddevlerini yiikleyene kadar gecen siire azaldik¢a 6grenme performansinin daha yiiksek olacagi
(Paule-Ruiz, Riestra-Gonzalez, Sanchez-Santillan ve Pérez-Pérez, 2015), dgrencilerin 6grenme gorevlerini geg
yerine getirmesinin ve O6devlerin teslim edilmesi i¢in gegen siirenin artmasinin 6grenme performanslarmin
diistirdiigii sonuglarina ulagilmistir (Cerezo, Sanchez-Santillan, Paule-Ruiz ve Nufiez, 2016).

Alanyazindaki ilgili ¢aligmalar, 6grencilerin ¢evrimigi 6devler ile etkilesiminin karma 6grenme baglaminda
ogrenme ciktilarmi etkiledigini gostermektedir. Bununla birlikte dgrencilerin 6dev génderme davranislarinin
ogrenme analitikleri gercevesinde ele alinmasi ve detayli olarak incelenmesi 6nerilmektedir (Bayrak, 2018;
Cerezo ve digerleri, 2017; You, 2016). ilgili alanyazin incelendiginde; karma dgrenme baglaminda cevrimigi
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O0dev gonderme davraniglarina odaklanan ve otantik 6grenme siireci baglamimda ddev gonderme davranislarini
modelleyen c¢aligmalarm oldukg¢a simirlt sayida oldugu belirlenmistir. Dolayisiyla bu ¢aligmada, karma 6grenme
baglaminda iiniversite Ogrencilerinin 6dev gonderme davraniglart ile ders basarilar1 arasindaki iligkinin
incelenmesi amaglanmustir.

Bu amagla 6grencilerin Moodle ortamindaki 6dev génderme loglar1 bir takim veri doniistiirme algoritmalari
uygulanarak zaman serisi formatina doniistiirilmiis, daha sonra kiimeleme analizi kullanilarak benzer 6dev
gonderme Oriintiisii izleyen 6grenciler gruplanmustir. Farkli kiimelerde yer alan 6grencilerin 6dev gonderme
stirecleri ve derste sergiledikleri akademik performanslar1 da analiz edilmistir. Aragtirma kapsaminda asagida
verilen li¢ temel soruya cevap aranmistir.

1. Benzer 6dev gonderme davranisi sergileyen 6grenciler, log kayitlar1 analiz edilerek belirlenebilir mi?

2. Farkh 6dev gonderme davranisi sergileyen 6grencilerin 6ddev gonderme siireglerinde ne tiir farkliliklar
vardir?

3. Odev gonderme davranisi ile 6grencilerin ders basarilar1 arasinda anlaml bir iliski var midir?

Arastirmadan elde edilecek bulgular, 6grencilerin 6dev gonderme davraniglarinin anlagilmasi ve dersten
basarisiz olma riski yiiksek olan 6grencilerin erkenden belirlenmesi konusunda bilgiler saglayacaktir. Ek olarak,
karma Ogrenme baglaminda c¢evrimi¢i Ogrenme tasarimi i¢in ise vuruk Onerilerin ortaya c¢ikarilmasi
hedeflenmektedir. Odev gonderim davramislarmin objektif tiirde dgrenme analitikleri verilerine dayali olmasi ve
ilgili davranislarin siire¢ madenciligi teknigi kullanilarak modellenmesi, ¢alismay1 6zgiin kilmaktadir.

2. Yontem

Bu caligma, 6grencilerin 6dev gonderme davraniglarna dayali etkilesim verilerinin (6grenme analitikleri
verilerinin) modellendigi ve ders basarisi ile iliskilendirildigi bir egitsel veri madenciligi ¢aligmasidir. Calisma
kapsaminda takip edilen agamalar ve veri analizi siireci, ayr1 basliklar altinda detayli olarak agiklanmustir.

2.1. Katihmecilar ve Veri Toplama Siireci

Arastirmaya bir devlet iiniversitesinde Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii’nde egitim
goren, Isletim Sistemleri dersine kayith 75 dgrenci katilmistir. Ders kapsaminda yiiz yiize derslere ek olarak
Moodle ¢evrimici 6grenme ortamu aktif olarak kullanilmistir. Ogrencilerin Moodle ortaminda gergeklestirdikleri
baslica aktiviteler; ders kaynaklarini takip etme, ders ile ilgili tartigmalara katilma, verilen 6devleri yapma
seklindedir. Ogrencilere dénem basinda Moodle sisteminin dersteki rolii anlatilmis, bu sistem iizerinden
yaptiklar1 6devlerin donem sonu basarilari tizerinde %25 etkisi olacag: ifade edilmistir. Verilen ddevler o hafta
ele alinacak olan konuyla iligkili a¢ik uglu sorulardan olugmaktadir. Sorular, 6grencilerin konuya iligkin bilgi
diizeylerini yansitacak ve farkli kaynaklardan derledikleri bilgileri analiz edip raporlamalarmi saglayacak sekilde
ders sorumlusu tarafindan hazirlanmistir. Odevler, dersi takip eden bir, iki giin icerisinde sisteme yiiklenmis ve
ogrencilere 6devleri tamamlamalar1 icin bes, alt1 giinliik bir siire verilmistir. Dersin baslama saati bir 6nceki
hafta verilen 6dev igin son génderim zamani olarak ayarlanmistir. Ogrencilerin geg gdnderim yapmasina ise izin
verilmemistir. Odevler ders sorumlusu tarafindan degerlendirilerek ogrencilerin aldiklar1 puanlar sistem
iizerinden duyurulmustur. Ogrencilere donem siiresince farkh ozelliklerde 10 adet 6dev verilmistir, calisma
kapsaminda ise Ogrencilere dordiincii haftada verilen 6deve iliskin veriler analiz edilmistir. Donemin ilk
kapsamli 6devi oldugu i¢in bu 6dev se¢ilmistir.

2.2. Veri On isleme

Final sinavina girmeyen 6 Ogrencinin verisi analizden g¢ikartilmis 6deve iliskin herhangi bir log kaydi
olmayan ancak final sinavina giren 8 dgrenci ise arastrmaya dahil edilmistir. Toplamda 69 6grenciye iliskin
2928 satir log verisi analiz edilmistir. Ogrencilerin bir 5deve iliskin gerceklestirebilecekleri tiim aktiviteler Tablo
1’de sunulmustur. Bir 6grenciye iligkin log dizisi bu durumlardan hepsini icerebilecegi gibi sadece bir ya da
birkag tanesini icerebilir. Ayn1 zamanda her bir durum, bir log dizisinde birden fazla defa yer alabilir. incelenen
kayitlar arasinda en kisa log dizisi sadece 1 kayit icerirken en uzun log dizisi 268 kayittan olugmaktadir.
Ortalama bir log 48 kayittan olusurken, ortanca degeri ise 41°dir. Bir 6grenciye ait 14 kayittan olusan 6rnek bir
log dizisi su sekilde olabilir: Odev gériintiilendi -> Génderim baslatildi -> Soru gériintiilendi -> Soru
goriintiilendi -> Soru goriintiilendi -> Soru gériintiilendi -> Soru gériintiilendi -> Soru gériintiilendi -> Odev
gonderildi -> Odev goriintiilendi -> Soru gozden gegirildi -> Soru gozden gecirildi -> Soru gozden gegirildi ->
Soru gozden gecirildi. Veri on igleme siirecinde Moodle log kayitlar1 6n igleme siirecinden gegirilerek her bir
ogrencinin ddeve iliskin gergeklestirdigi aktiviteler sirali bir sekilde analiz dosyasina kaydedilmistir. Bu siiregte
kayitlarin standartlastirilmasi i¢in aralarinda {i¢ saniyeden kisa olan gecisler kaydedilmemistir.
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Tablo 1. Ogrencinin Odev Gonderme Siirecinde Gergeklestirebilecegi Aktiviteler

Aktivite Agiklama

Odev goriintiilendi Ogrenci 6dev modiiliinii goriintiiledi, 6dev aciklamasmi gordii ancak sorulari
agmadi.

Gonderim baslatildi Bu durum sadece o6grenci 6devi ilk defa acgtifinda goriilmektedir, sonraki

ziyaretlerde bu durum tekrar goriilmez.

Soru goriintiilendi Ogrencinin 6devdeki her bir soruyu gériintiilemesi bu sekilde etiketlenmektedir.

Sorunun goriintiilenmesi ayni zamanda cevap alanindaki metnin de
kaydedilmesi anlamina gelmektedir.

Odev gonderildi Ogrenci 6devi tamamladiginda bu durum gergeklesir. Ogrenci 6devi bir defa

gonderebilir ve gonderdikten sonra cevaplar iizerinde degisiklik yapamaz.

Soru gézden gegirildi Son teslim tarihinden sonra 6grenci ddevi acarsa bu gozden gecirme olarak

etiketlenir. Bu agamada 6grenci verdigi cevabi goriintiileyebilir ya da 6devi
notlandirilmis ise notunu gorebilir.

Biitiin 6grencilere iliskin log aktiviteleri gorsel olarak Sekil 1’de sunulmustur. Buradan da goriilecegi tizere

ogrenciler 6dev gonderme siirecinde farkli 6riintiiler izlemektedir. Bazi 6grenciler 6devi gonderme siirecinde ¢ok
daha fazla zaman harcarken bazilarinmn bu siireci hizli bir sekilde tamamladigi goriilmektedir. Ayni sekilde, bazi
ogrenciler 6dev gonderiminden sonra verdikleri cevaplari kontrol ederken, bazilar1 gonderimden sonra 6devi
tekrar agmamuglardir. Bazi 6grencilerin ise 6devi goriintiileyip sorular1 cevaplamadigi, 6devi gondermedigi

goriilmektedir.
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Sekil 1. Ogrencilerin 6dev gdonderme davramslarmin gérsel sunumu

2.3. Verilerin Analizi

Veri analizi R programlama dili ile gergeklestirilmistir (R Core Team, 2017). Swali verilerin

gorsellestirilmesi ve analiz edilmesi TraMineR (Gabadinho, Ritschard, Miiller ve Studer, 2011) paketi ile
gercgeklestirilmigtir. Benzer 6grencilerin gruplanmasi amaciyla Ward uzaklik 6lgiitiinden yararlanilmistir. Kiime
sayisina karar vermek i¢in Ward uzakliklar1 dendogram seklinde gorsellestirilmistir. Farkli kiimelerde yer alan
Ogrencilerin 6dev gonderme siiregleri siire¢c madenciligi analizi ile incelenmistir. Farkli kiimelerde yer alan
ogrencilerin donem sonu akademik performanslar1 agisindan fark olup olmadiginin incelenmesi igin ise tek yonli
varyans analizi (ANOVA) gergeklestirilmistir.

3. Bulgular

3.1. Kiimeleme Analizi

Sekil 2’de sunulan kiimeleme analizi sonuglarina goére 6grencilerin 6dev génderme verilerine gore iki, ii¢ ya

da bes gruba ayrilabilecegi goriilmektedir. Ward uzaklik 6l¢iisii dikkate alindiginda ii¢ kiimenin bu veri seti i¢in
uygun olduguna karar verilmistir.
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Uzaklik (VWard)

———

Sekil 2. Kiimeleme analizi sonuglari

Her bir kiimede yer alan 6grencilerin 6dev gonderme davranislart Sekil 3°te gorsel olarak sunulmustur. Buna
gore; Odevini gonderen 6grenciler Kiime 1 ve Kiime 2’de gruplanwrken, Kiime 3’deki 6grencilerin ddevi hig
goriintiilemeyen ya da bir kere goriintilleyen ama gonderim yapmayan 6grencilerden olustugu goriilmektedir.
Kiime 1 ve Kiime 2’deki 6grenciler 6dev gonderim davraniglart incelendiginde ise, Kiime 1°deki dgrencilerin
sorular arasinda daha fazla gidip geldigi ve ddevi tek bir oturumda tamamlamak yerine birden fazla defa 6devi
goriintiileyerek gonderimi zamana yaydiklar1 goriilmektedir. Kiime 2’deki 6grenciler ise 6devi daha az adimda
tamamlamakla birlikte nemli bir bliimii 6devi tek oturumda tamamlamistir. Odevi génderdikten sonra yapilan
gbozden gegirme davraniglari incelendiginde ise her iki grupta yer alan Ogrencilerin de 6dev gonderimi
tamamlandiktan sonra ddevi goriintiileyerek ders sorumlusu tarafindan yapilan notlandirmay kontrol ettikleri ve
varsa geribildirimlere baktiklar1 gériilmektedir.
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Sekil 3. Her bir kiimede yer alan 6grencilerin 6dev génderme davranislari

3.2. Ogrencilerin Odev Gonderim Siireclerinin Modellenmesi

Odev, alt sorulardan olusmaktadir ve her bir soru ayr1 bir sayfada yer almaktadir. Ogrencinin 6dev modiiliinii
her goriintiilemesi Odev goriintiilendi seklinde kayit edilmektedir. Ogrencinin ddevi goriintiilemesi, ddevin
icerisine girmesi anlamina gelmemektedir. Bu nedenle ddevi goriintiileyen bir 6grenci sorular1 gérmek igin ilk
olarak gonderimi baslatmalidir. Daha sonra sorular arasinda gezinebilmektedir. Bu adim ise Soru goriintiilendi
olarak kayit edilmektedir. Ogrenci 6dev génderimi acik oldugu siirece bu asamada ¢ikip istedigi zaman tekrar bu
asamadan devam edebilmektedir. Sorular arasi gezinim sirasinda yazilan cevaplar otomatik olarak kayit
edilmektedir, bu nedenle ayr1 bir kaydetme adimi yer almamaktadir. Ogrenci 6devi tamamladiktan sonra son
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asamada 6dev gonderim siiresi dolmadan énce ddevini gondermelidir. Bu adim ise Odev génderildi seklinde
kayit edilmektedir. Gonderim tamamlandiktan sonra 6grenci istedigi zaman 6devi tekrar agip sorulara verdigi
cevaplar1 gézden gegirebilir, ders sorumlusu tarafindan 6devin puanlanmasi yapildiktan sonra, 6grenci her bir
sorudan aldig1 puani goérebilir ve de ders sorumlusunun her bir soru i¢in yazdig1 geri bildirimleri okuyabilir.
Odev gonderiminden sonra sorularm her gériintiilenmesi Soru gézden gecirme olarak kayit edilmektedir. Siirecin
adimlarindan olan Génderim baslatildi ve Odev génderildi adimlar1 her bir 6grenci icin bir defa gerceklesen
durumlardir. Odev goriintiilendi, Soru goviintiilendi ve Soru gozden gecirildi adimlar ise bircok defa
gerceklesebilmektedir.

1. ve 2. kiimede yer alan 6grencilerin 6dev gonderme siiregleri, siire¢ madenciligi analizi ile incelenmis ve
sonuglar Sekil 4’te sunulmustur. Buna gore; iki kiimede ortak olarak, 6grencilerin 6dev géonderme siirecinde
birisi gonderim siireci ile ilgili bir tanesi gézden gegirme siireci ile ilgili olmak {izere iki Oriintii 6n plana
cikmaktadir. Odev gonderim siireci ile ilgili oriintii: Odev gériintiilendi -> Génderim baslatildi -> Soru
goriintiilendi (tekrar) -> Odev gonderildi seklindedir. Gdzden gegirme siireci ile ilgili oriintii ise: Odev
goriintiilendi -> Soru gozden gegirildi seklindedir. Bu iki oriintiiye ek olarak birinci kiimede 6n plana ¢ikan bir
diger oriintii ise Odev goriintiilendi -> Soru gériintiilendi (tekrar) seklindedir. Bu durum 1. Kiimede yer alan
ogrencilerin 6dev gonderimini birden fazla oturumda gergeklestirdigi, 2. Kiimede yer alan 6grencilerin ise tek
seferde gerceklestirdigi seklinde yorumlanabilir.

Ganderim baslatldi
.71
Csensgenniend g
Odev gonderildi Odev gonderildi
1 1
Soru gozden gegirildi Soru gozden gegirildi
-~
(aiTiR) ) (BiTiR ) ()

Sekil 4. Kiime 1 (a) ve Kiime 2’de (b) yer alan 6grencilerin 6dev gonderme siire¢ modelleri

Gonderim baglatildi
087
s

3.3. Odev Gonderme Davramsi ve Ders Basanisi Arasindaki iliskinin incelenmesi

Her bir kiimede yer alan 6grencilerin donem sonu akademik performanslarina iligkin tanimlayici istatistikler
Tablo 2°de sunulmustur.

Tablo 2. Tanimlayici istatistikler

Kiime Ogrenci Sayisi Ortalama Standart Sapma
Kiime 1 17 65,5 11,5
Kiime 2 30 60,2 15,2
Kiime 3 22 41,8 13,0

Ogrencilerin dénem sonu akademik performanslar1 bir ara sinav, bir final smavi ve dénem icerisinde
tamamladiklar1 6devlerden aldiklar1 notlar dikkate alinarak belirlenmistir. Farkli kiimelerde yer alan dgrencilerin
donem sonu akademik performanslar1 agisindan fark olup olmadiginin incelenmesi i¢in tek yonli ANOVA
analizi gerceklestirilmistir. ANOVA sonuglari, Tablo 3’te gosterilmistir. Kruskall-Wallis analizi ile normallik,
Levene analizi ile de varyanslarin esitligi test edilmis ve varsayimlarin karsilandigi goriilmiistiir.

Tablo 3. Farkli Odev Gonderme Davramst Sergileyen Ogrencilerin Dénem Sonu Akademik Performanslarinin
Tek Yonlii ANOVA ile Karsilastirilmasi

Kareler Toplam1 Serbestlik Ortalamalar F p Etki
Derecesi Karesi Biiyikliigi
Gruplar Arasi 6479 2 3240 17,27 < 0,001 0,343
Grup lgi 12380 66 188
Toplam 18859 68
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Tablo 3’te sunulan sonuglar incelendiginde kiimeler arasinda ortalama ders basarisi agisindan anlamli fark
oldugu gorilmektedir [F(2, 66) = 17,27, p < 0,001, etki degeri = 0,343]. Farkin hangi gruplar arasinda oldugunu
belirlemek i¢cin Tukey testi kullanilarak post-hoc analizleri yapilmistir. Tukey testi sonuglara gore ortalama
ders basarist agisindan Kiime 1 ve Kiime 2 arasinda anlamli fark olmadig: (p > 0,1), diger taraftan Kiime 1 ve
Kiime 3 arasinda (p < 0,001) ve Kiime 2 ve Kiime 3 arasinda (p < 0,001) anlamli fark oldugu goriilmistiir. Diger
bir ifade ile Kiime 1°deki 6grenciler Kiime 3’teki 6grencilerden ortalama 23,7, Kiime 2’deki 6grenciler ise Kiime
3’teki Ogrencilerden ortalama 18,4 puan daha fazla almislardir. Kiime 1’deki 6grenciler Kiime 2’deki
ogrencilerden ortalama 5,3 puan daha fazla almislardir ancak bu fark istatistiksel olarak anlamli bulunmamustir.

4. Tartisma, Sonuc ve Oneriler

Egitsel veri madenciligi tekniklerinden kiimeleme analizinin ve silire¢ madenciliginin ise kosuldugu bu
caligmada, dgrencilerin Moodle grenme ydnetim sistemindeki ddev gonderim davranislari incelenmistir. Odev
gonderim davraniglar: otantik bir 6grenme baglami igerisinde 6grencilerin etkilesim verilerine dayali olarak elde
edilmistir. Ogrenciler 6dev génderim davramslarina gére profillenmistir ve ortaya gikan profillere iliskin 6dev
gonderim davraniglar1 siire¢ madenciligi ile modellenmistir. Ayrica farkli 6dev gonderim davranisi sergileyen
ogrencilerin ders basarilari arasinda fark olup olmadig1 analiz edilmistir.

Caligmanin sonucunda, dgrencilerin 6dev gonderim davraniglarina gore li¢ grupta toplandigmni belirlenmistir.
Bu gruplardan iki tanesi 6devi tamamlayan 6grencilerden olusurken bir grup ise tamamen 6devi gondermeyen
ogrencilerden olusmustur. Yapilan siire¢ madenciligi analizi 6dev gonderimi yapan iki grubun daha detayl
olarak karsilastirilmasina olanak saglamistir. Buna gére Kiime 1 ve Kiime 2’deki 6grencilerin 6dev génderme
davraniglar1 arasinda benzerlik olmasina karsin bazi noktalarda farkliliklar oldugu goriilmiistiir. Kiime 1’deki
ogrencilerin digerlerinden farkli olarak 6dev gonderimini birden fazla oturumda gergeklestirdikleri goriilmiistiir.
Bu sonug, 6grencilerin 6dev gonderim davraniglarinin birbirlerinden farklilik gdsterdigini ve bazi 6grencilerin
odev sayfalari ile daha fazla etkilesime girdiklerini gostermektedir. Kovanovic ve digerleri (2015) tarafindan
yiriitiilen ¢calismada, 6grencilerin 6grenme gorevlerini yerine getirirken sergiledikleri ¢abalarina dayali olarak
akademik performanslarinin yiikseldigini sonucuna ulagilmigtir. Bu g¢alismada ise &devlerini zamaninda
gonderen fakat 6dev gonderme davranislari arasinda farklilik bulunan 6grenci gruplarinin ders basarist arasinda
anlamli farklilik bulunamamistir. Bu nedenle ileriki ¢caligmalarda dgrencilerin 6dev gonderim siireleri de dikkate
alinarak yeni modelleme ¢aligmalari yapilabilir.

Farkli 6dev gonderimine sahip Ogrencilerin donem sonu basarilar1 incelendiginde ise, ddev gonderimi
yapmayan {igiincii kiilmedeki 6grencilerin %86’siin dersten basarisiz oldugu, diger taraftan 6dev gonderimi
yapan Kiime 1’deki 6grencilerin %88’inin, Kiime 2’deki dgrencilerin ise %67’sinin dersten basarili oldugu
goriilmiistiir. Bu bulguya benzer sekilde Zacharis (2015) tarafindan yiiriitiilen ¢alismada, Moodle 6grenme
yonetim sistemi destekli bir karma 6grenme ortaminda 6dev yilikleme sayilari az olan 6grencilerin basarisiz olma
olasiliklarinin yiikseldigi sonucuna ulagmistir. Ayrica bu bulgunun, ddevler ile etkilesim verilerinin 6grenci
basarisin1 yordamada anlamli oldugunu ortaya koyan ilgili g¢alisma bulgulariyla tutarhilik gosterdigi
belirlenmistir (Kovanovic ve digerleri, 2015; MacFadyen ve Dawson, 2010). Kiime 3’de yer alan ve 6dev
gondermeyen Ogrencilerin ders basarilarinin diisiik olduguna dair bulgu ise &grencilerin 6dev gonderimi
yapmamasinin akademik ertelemeciligin bir gdstergesi olduguna ve ilgili 6grencilerin daha diisiik basariya sahip
olduguna iligskin bulgular1 desteklemektedir (Cerezo ve digerleri, 2017; You, 2015, 2016). Dolayisiyla bu
bulguya dayali olarak, karma 6grenme siirecinde 6grenci basarisini artirmak igin 6grencilerin ¢evrimici 6devlerle
etkilesimini artirmaya doniik otomatik miidahalelerin ve anlik geribildirimlerin verilmesi Onerilebilir. Bununla
birlikte 6grenme analitiklerine dayali gosterge panellerinde 6grencilerin 6dev gonderme davranislarina doniik
verilerin dikkate alinmasi gerektigi ifade edilebilir.

Elde edilen bulgular dénem sonunda basarisiz olacak 6grencilerin dersin ilk haftalarinda belirlenmeleri
amaciyla kullanilabilir. Bu asamada yapilacak miidahaleler, 6grencilerin olasi bagarisizliklarini dnlemede etkili
olabilir. Yapilan ¢aligmalar dersin ilk haftalarindan itibaren 6grencilerin dénem sonu performanslarinin énemli
dlgiide tahmin edilebilecegini gdstermektedir (Akcapinar, Altun ve Askar, 2019). Ileriki calismalarda 6zellikle
dersten basarisiz olma ihtimali yiiksek Ogrencilere yonelik miidahalelerin tasarlanmasi ve test edilmesi
onemlidir. Bu g¢alismada dénemin ilk kapsamli 6devi oldugu i¢in 6grencilere dordiincii haftada verilen 6deve
iliskin veriler analiz edilmistir. Bu durum, ¢alismanm sinirhiklarindan biridir. Tleriki ¢alismalarda 6devin zorluk
derecesine ve bireysel farkliliklara gére davranig oriintiilerinin degisip degismedigi incelenebilir.

Etik Kurul Onay Bilgileri: Arastirma ile ilgili Trabzon Universitesi Sosyal ve Beseri Bilimler Bilimsel
Arastirma ve Yayin Etik Kurulu’ndan 05/03/2020 tarih ve 81614018-000.E109 say1 numarasi ile etik kurul
uygunluk onay1 almmustr.

400



Universite Ogrencilerinin Odev Gonderme Davranslart ile Ders Basarilar: Arasindaki Iligkinin Siire¢ Madenciligi Analizi ile Incelenmesi

References

Akgapmar, G., Altun, A., & Askar, P. (2019). Using learning analytics to develop early-warning system for at-
risk students. International Journal of Educational Technology in Higher Education, 16(1), 40.

Bayrak, F. (2018). Universite dgrencilerinin karma égrenme ortamindaki akademik erteleme davranislari. Ege
Egitim Dergisi, 19(2), 470-487.

Broadbent, J. (2017). Comparing online and blended learner's self-regulated learning strategies and academic
performance. The Internet and Higher Education, 33, 24-32.

Cerezo, R., Sanchez-Santillan, M., Paule-Ruiz, M. P., & Nuiiez, J. C. (2016). Students' LMS interaction patterns
and their relationship with achievement: A case study in higher education. Computers & Education, 96, 42-
54,

Cerezo, R., Esteban, M., Sanchez-Santillan, M., & Nuiiez, J. C. (2017). Procrastinating behavior in computer-
based learning environments to predict performance: A case study in Moodle. Frontiers in Psychology, 8,
1403. doi: 10.3389/fpsyg.2017.01403

Conijn, R., Snijders, C., Kleingeld, A., & Matzat, U. (2017). Predicting Student Performance from LMS Data: A
Comparison of 17 Blended Courses Using Moodle LMS. IEEE Transactions on Learning Technologies,
10(1), 17-29. doi:10.1109/t1t.2016.2616312

Dabbagh, N., & Kitsantas, A. (2005). Using web-based pedagogical tools as scaffolds for self-regulated learning.
Instructional Science, 33(5-6), 513-540.

Gabadinho, A., Ritschard, G., Miiller, N. S., & Studer, M. (2011). Analyzing and visualizing state sequences in
R with TraMineR. Journal of Statistical Software, 40(4), 1-37.

Graham, C. R. (2006). Blended learning systems: Definition, current trends, and future directions. In C. J. Bonk,
& C. R. Graham (Eds.), The handbook of blended learning: Global perspectives, local designs (pp. 3e21).
San Francisco: Pfeiffer. http://doi.org/10.2307/4022859.

Huang, S., & Fang, N. (2013). Predicting student academic performance in an engineering dynamics course: A
Comparison of four types of predictive mathematical models. Computers & Education, 61, 133-145.

Jo, Il-Hyun, Park, Y., Kim, J., & Song, J. (2014). Analysis of online behavior and prediction of learning
performance in blended learning environments. Educational Technology International, 15(2), 71-88.

Kokog, M., & Altun, A. (2019). Building a learning experience: What do learners' online interaction data imply?
In D. G. Sampson, D. Ifenthaler, J. M. Spector, P. Isaias, & S. Sergis (Eds.), Learning technologies for
transforming teaching, learning and assessment at large scale (pp.55-70). New York, NY: Springer.

Kovanovi¢, V., Gasevi¢, D., Dawson, S., Joksimovi¢, S., Baker, R. S., & Hatala, M. (2015, March). Penetrating
the black box of time-on-task estimation. In Proceedings of the Fifth International Conference on Learning
Analytics and Knowledge (pp. 184-193). New York, NY: ACM.

Lim, J. M. (2016). The relationship between successful completion and sequential movement in self-paced
distance courses. International Review of Research in Open and Distributed Learning, 17(1), 159-179.

Lu, O. H. T., Huang, A. Y. Q., Lin, A. J. Q., Ogata, H., & Yang, S. J. H. (2018). Applying learning analytics for
the early prediction of students’ academic performance in blended learning. Educational Technology &
Society, 21(2), 220-232.

Macfadyen, L. P., & Dawson, S. (2010). Mining LMS data to develop an “early warning system” for educators:
A proof of concept. Computers & education, 54(2), 588-599.

Michinov, N., Brunot, S., Le Bohec, O., Juhel, J., & Delaval, M. (2011). Procrastination, participation, and
performance in online learning environments. Computers & Education, 56, 243-252.

Paule-Ruiz, M. P., Riestra-Gonzalez, M., Sanchez-Santillan, M., & Pérez-Pérez, J. R. (2015). The
Procrastination related indicators in e-learning platforms. Journal of Universal Computer Science, 21(1), 7—
22.

Porter, W. W., Graham, C. R., Spring, K. A., & Welch, K. R. (2014). Blended learning in higher education:
Institutional adoption and implementation. Computers & Education, 75, 185-195.

Prasad, P. W. C., Maag, A., Redestowicz, M., & Hoe, L. S. (2018b). Unfamiliar technology: Reaction of
international students to blended learning. Computers & Education, 122, 92-103.

R Core Team. (2017). R: A language and environment for statistical computing: R Foundation for Statistical
Computing. Retrieved October 28, 2019 from https://www.R-project.org/

Rasheed, R. A., Kamsin, A., & Abdullah, N. A. (2020). Challenges in the online component of blended learning:
A systematic review. Computers & Education, 144, 103701.

Smyth, S., Houghton, C., Cooney, A., & Casey, D. (2012). Students' experiences of blended learning across a
range of postgraduate programmes. Nurse Education Today, 32(4), 464-468.

You, J. W. (2015). Examining the effect of academic procrastination on achievement using LMS data in e-
Learning. Educational Technology & Society, 18(3), 64-74.

You, J.W. (2016). Identifying significant indicators using LMS data to predict course achievement in online
learning. Internet and Higher Education, 29, 23-30.

Zacharis, N. Z. (2015). A multivariate approach to predicting student outcomes in web-enabled blended learning
courses. The Internet and Higher Education, 27, 44-53.

401



