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The purpose of this research is to reveal the impact of problem based
learning approach on academic achievement of 6™ grade students who are taking
Information Technologies and Software course. Quantitative and qualitative methods
were used together in the research. The study group of the research consists of 43 6t
grade students studying at a secondary school in the academic year 2016-2017. In the
research, in order to collect data, an achievement test, a student performance
evaluation form, a groupmate evaluation form and an interview form on determining
the opinions of students on problem based learning were used. When analyzing
research data, both qualitative and quantitative analysis methods were used. When
we look at the results of the research; it was concluded that the problem based
learning approach has increased the success in information technology and software
course. In addition, when the opinions of experimental group students on their
groupmates were examined, it was found that the students generally adopt group
work and are striving to be active, aware of their responsibilities and care about the
human relations within the group. After the opinions of the teacher using the method
on the student performances, some students in some groups were found to be very
successful in solving problems by fulfilling their duties and responsibilities in general,
or taking leadership roles while some were failed. Experiment group students seem to
have positive views on the method supporting co-operation, ensuring active
participation and persistent learning. However, it was also concluded that they had
negative opinions about intra-group disagreements and intra-group responsibilities
not being fulfilled. While most of the students have positive opinions about the
activities carried out, some students have complained about the activities taking a long
time.
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Bu arastirmanin amaci, probleme dayali 6grenme vyaklasiminin 6. sinif Bilisim
Teknolojileri ve Yazilim dersini alan 6grencilerin akademik basarilarina etkisini ortaya
koymaktir. Arastirmada nicel ve nitel yontemler bir arada kullanilmigtir. Arastirmanin
¢alisma grubunu 2016-2017 egitim 6gretim yilinda bir ortaokulda 6grenim géren 43 6.
sinif 6grencisi olusturmaktadir. Arastirmada veri toplamak amaciyla basari testi,
6grenci performansini degerlendirme formu, grup arkadasini degerlendirme formu ve
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Ogrencilerin probleme dayali 6grenmeye iliskin gorlslerini belirlemeye yodnelik

Anahtar Kelimeler: gorisme formu kullanilmistir. Arastirma verileri analiz edilirken hem nitel hem de nicel
Probleme dayali grenme, analiz ydntemleri kullanilmistir. Arastirmanin sonuglarina bakildiginda; probleme dayali
Bilisim Teknolojileri ve Yazilim 6grenme yaklagiminin bilisim teknolojileri ve yazilim dersinde basariyl arttirdig
dersi, sonucuna ulasilmistir. Ayrica deney grubu 6grencilerinin grup arkadaslarina yonelik
Akademik basari, gorislerine bakildiginda 6grencilerin genellikle grup calismasini benimsedikleri ve aktif
Probleme dayali 6grenme olmak icin ¢aba harcadiklari, sorumluluklarinin farkinda olduklari ve grup igi insani
yaklasimina iliskin goriis, iligkileri 6nemsedikleri sonucuna ulagiimistir. Yontemi kullanan 6gretmenin 6grenci
Grup calismasi. performanslarina yonelik gorusleri sonrasinda bazi gruplarindaki 6grencilerin genel

olarak gorevlerini ve sorumluluklarini yerine getirmede veya liderlik rolii Ustlenerek
problem ¢6zmede ¢ok basarili olduklari bazilarinin ise basarisiz olduklari sonuglarina
ulagilmistir. Deney grubu 6grencilerinin yontemin isbirligini desteklemesi, aktif katihm
saglamasi ve kalici 6grenme saglamasi yonlerinden olumlu gorislere sahip olduklari
gorilmektedir. Yapilan etkinliklere iliskin ise cogu 6grenci olumlu goruslere sahipken,
bir kisim 6grenci etkinliklerin uzun zaman almasindan sikayetgi olmustur.

Introduction

Today, changing living conditions have created differences in competencies people are required to
have. The need for individuals who are capable of keeping up with the technological developments in
any subject, knowing how to search for information and have teamwork skills (Selguk Sezgin and Sahin,
2008); able to think analytically, creating causal associations, and producing logical solutions (Duran,
Ozdemir and Kaplan, 2015) is increasing. Because of the changing circumstances and rapid information
increase, individuals are confronted with many problems in their daily lives or in their working lives.
Jonassen (1997) notes that most activities in our daily and business life are related to problem solving.
This increases the importance of problem solving skills. Nevertheless, problems that we encounter in
every aspect of our lives can deeply affect our lives (Uyar and Bal, 2015). For this reason, finding a
solution to the problems that we encounter in a short time and realize them can be seen as a necessity
of our everyday life.

There is a great deal of work for educational institutions in terms of making individuals acquire
problem solving skills. It can be said that the educational institutions are responsible for educating the
individual to respond to the needs of the society in which the individual lives. According to Gagne
(1959), the main aim of the education program is to teach students how to solve the problems they may
encounter during their entire life. Problem solving skills are at the forefront if society expectations are to
be met and the individuals to be able to adapt to their environments. Accordingly, different approaches
and learning strategies are tried to be adopted in order to solve the problems encountered at the point
of education (Akpinar and Ergin, 2005; Usta, 2013). One of these approaches is the Problem Based
Learning (PBL) approach, which adopts constructivist view.

When learning environments are organized in a way that enhances students' thinking and problem-
solving skills, students may internalize by making sense and transform them into permanent form,
rather than memorizing knowledge (Demirel, 2011). The students are expected to solve real life
problems by producing different solutions (Boran and Aslaner, 2008). PBL is also based on real life
problems. Problem solving is acquired beginning from one’s childhood and develops during school years
(Miller and Nunn, 2001).

Looking at the 21st century student profile; problem solving, creativity, algorithmic and computer
thinking are the characteristics required to be available (Trilling and Fadel, 2009, Karabak and Giines,
2013; Shin, Park and B ae, 2013 and EARGED, 2011). In Europe and America, it is aimed to make
students learn the logic behind solvings problems and develop as individuals who can solve daily
problems by providing programming education from the early ages (Kukul and Gokgearslan, 2014). In
Turkey, with the "Information Technologies and Software Course (5th, 6th, 7th and 8th Grades)
Curriculum", published by MEB (2012), "Problem Solving, Programming and Original Product
Development" learning field and the competencies required to be possessed by the students are
specified (TTKB, 2012);
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e They can develop a strategy to solve a problem and realize the project, and can use different
perspectives and approaches when creating a solution.

e Can recognize authoring and programming languages, effectively use at least one authoring /
programming language.

e Can create models, simulations, and animations to examine systems and topics.

In addition, according to Information Technologies and Software course curriculum, students are
asked to perform problem analysis and solution, know algorithms, develop computer programming and
develop and disseminate a project (TTKB, 2012). However, studies on software and programming show
that programming course is often perceived as difficult by students and that most of the processes and
concepts are abstract for students (Askar and Davenport, 2009; Ersoy, Madran and Gilbahar, 2006). In
our country, foreign language level which is difficult to acquire for students during education and
prejudices that cannot be broken are obstacles in programming (Arabacioglu, Bilbll and Filiz, 2007)
since programming also requires foreign language knowledge. Moreover, it can be said that one of the
biggest obstacles in front of the younger users who have just met with programming is trying to teach
the programming logic with the traditional methods (Cevahir and Ozdemir, 2017).

In the information societies, the opportunity to utilize technology in learning process should be
presented to every student (BECTA, 2008). For this reason, early education on information technology is
of great importance. In this context, MEB expanded the authoring dimension of the course in 2013 and
added the Information Technologies and Software course as a compulsory course in the 5th and 6th
grades of secondary schools (MEB, 2013). Teaching programming to primary and secondary school
students affects various skills such as problem solving, analytical thinking, spatial thinking and
collaborative learning skills positively (Akpinar and Altun, 2014).

This research is important in that the PBL approach has the effect of increasing the academic
achievement of the students in the field of "Problem Solving, Programming and Original Product
Development". There are many studies in the literature about the effectiveness of PBL approach on
academic achievement and permanence (S6nmez and Lee, 2003, Alper and Deryakulu, 2008). It is
important to use the PBL approach while programming training is given to students in the Information
Technologies and Software course, considering learning problem solving skills are one of the most
important skills that should be possessed by the students of our age (Trilling and Fadel, 2009) since
programming is a problem-solving and production process that requires the use of different skills at the
same time (Ersoy, Madran and Gulbahar, 2011). Using PBL approach, it is considered that it is possible to
teach subjects such as algorithm and programming, which are difficult and remote for students, more
effectively and permanently.

In this context, the purpose of the research is to determine what the effects of the 6™ Grade
Information Technologies and Software course PBL approach on the academic achievement of students
are. In line with this purpose, answers to the following questions were sought:

1. Is there a significant difference between the experimental group the PBL approach is used and
the post-test achievement scores of the control group using the traditional teaching method
(Direct Instruction, Demonstration and Question-Answer) for the 6th grade "Problem Solving,
Programming and Original Product Development" learning field?

2. Is there a significant difference between the pre-test and post-test achievement scores of the
control group?

3. s there a significant difference between the pre-test and post-test achievement scores of the
experimental group?

4. How is the distribution of the opinions of students in the classroom using the PBL approach to
their groupmates?
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5. How is the distribution of the opinions of the teacher using the PBL approach on student
performance?

6. What are the opinions of the students in the experimental group taught with PBL approach
about this approach?

Method
Model of the Research

Mixed method in which the quantitative and qualitative methods were used together, was adopted
in this research. It is possible to come across different definitions of mixed research methods in the
literature. Greene, Krayder and Mayer (2005) describe the use of two or more data collection methods
or analyzes in the same research as a mixed method approach. Johnson and Christensen (2004) describe
the combination of qualitative and quantitative research methods or paradigms as mixed research
methods.

In the quantitative dimension model of the research, semi-experimental design with pre-test
post-test control group was used. The symbolic view for the experimental model used is as in Table 1.

Table 1.
Experimental Model of the Research

Groups Pre-Test Experimental Process Post-Test
Experimental PBL Approach Based Teaching Methods
Group Achievement Achievement

Test Test

Control Direct Instruction, Demonstration and Question-
Group Answer Based

Traditional Teaching Methods

The achievement test developed by the researcher has been applied both as pre-test and post-test.
In the qualitative dimension of the research, case study method is adopted from qualitative research
methods were adopted to make the quantitative findings more comprehensive. In case studies, one or
more cases are investigated in depth. In other words, the factors related to a situation are investigated
by a holistic approach and focused on how they affect the situation and how they are affected by the
situation (Yildinm and Simsek, 2011).

Participants

The study group of this research consists of 43 6th grade students studying at a secondary school in
Elazig in 2016-2017 academic year. Purposeful sampling method was used from non-random sampling
strategies in order to form the study group. In this respect, 43 people from the two different sixth
grades of the related school and who had previously received Information Technologies and Software
courses were included in the sample. The study group consisting of these 43 people was tried to be
paired up as two separate groups. In the process of matching, the students' first semester Information
Technologies and Software course written exam results were taken into account. The students were tied
to be distributed in equal numbers to each group according to the scores they have taken from the
written exams, starting from the highest score. According to these results, an experimental and a
control group was established. In order to check whether these groups were equal, the academic
achievement test prepared by the researcher was applied to the groups as a pre-test. The descriptive
statistics of the scores obtained from the achievement test of the groups formed before the
experimental procedure are given in Table 2.
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Table 2.

Descriptive Statistics on Experimental and Control Groups' Preliminary Test Scores from Information
Technologies and Software Course Achievement Test

Groups N X S
Control Group 20 42.65 13.81
Experimental Group 23 40.47 10.46
Total 43 41.50

According to Table 2, the average of the pre-test achievement scores of the students in the
experimental group is X = 40.47 and the average of the pre-test achievement scores of the control

group students is X =42.65. Independent groups t-test analysis was conducted to determine whether
this difference was significant.

Normality test was performed to test whether the data were normally distributed so that
independent groups t-test analysis could be used. Shapiro-Wilks test was used because the sample size
is smaller than 50 (Blyukozturk, 2011). The results obtained from the normality test applied on the
scores obtained from the pre-test achievement scores of the experimental and control group students
are given in Table 3.

Table 3.

Normality Test Results for Pre-Test Achievement Scores of Experimental and Control Groups

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Experimental ,177 23 ,079(*) ,914 23 ,071
Control ,118 20 ,200(*) ,963 20 ,610

According to Shapiro-Wilks test, since the level of significance was greater than 0.05 (p> .05), pre-
test achievement scores showed normal distribution.The t-test results of pre-test achievement scores of
experimental and control groups are given in Table 4.

Table 4.
T-Test Results of Pre-Test Achievement Scores of Experimental and Control Groups
Groups N X SS sd t Significance
level
Control 20 42,65 13,81 41 .586 .561
Experimental 23 40,47 10,46

As seen in Table 4, there is no significant difference in the pre-test scores between the groups at p
<.05 level. According to these results, it can be said that the groups have similar qualities in terms of
pre-test scores and they are equivalent.

The experimental group to which the PBL approach is to be applied consists of 23 individuals. In the
PBL approach, students are given the responsibility of their own learning through group work. Group
work is an integral part of PBL. Students are encouraged to work together and present their learning
products to class and try to provide discussions. For this reason, the class was divided into four groups.
While creating groups, attention was paid for the students to be at similar levels, taking into
consideration the academic achievements of the Information Technologies and Software course and the
observations of the course teacher. Thus, students with different skills and abilities were tried to be
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brought together. Three of the groups consisted of 6 students, while one group consisted of 5 students.
Small groups (max. 10 people) are usually created in the learning process in PBL (Demirel, 2011). The
students in the groups are coded by giving a group number followed by the student number such as
"G1S1" or "G2S4".

Data Collection Tools

In the research, an achievement test, a student performance evaluation form, a groupmate
evaluation form and an interview form on determining the opinions of students on PBL were used in
order to collect data.

1. Achievement Test

In this research, a multiple-choice achievement test covering the learning field "Problem Solving,
Programming and Original Product Development" from the learning fields in the "Information
Technologies and Software Course Curriculum" developed by the Ministry of National Education's Board
of Education in 2012 was developed by the researcher. In preparation of the test, questions were
prepared taking the standarts related to the learning field in the curriculum into consideration and the
content validity of the test was tried to be ensured.

There were 36 multiple-choice questions in the prepared achievement test. After receiving expert
opinions related to the test, a draft form was created by making necessary arrangements. The form
created for pilot application was implemented for one lesson hour on a total of 100 students who have
been studying at two different schools in the Elazi§ province center and who have already taken this
course. As a result of the pilot application, the item analysis of the test and the test statistics were run.
The difficulty levels of the items in the test are given in Table 5.

Table 5.
Difficulty Ratings of the Items in the Achievement Test as a Result of Pilot Application (p)

Difficulty Ratings

Difficult Questions Medium Difficulty Questions Easy Questions
(0.00-0.39) (0.40-0.69) (0.70-1.00)
6,9, 13, 26, 33, 35 3,5,8,10,11, 12, 18, 19, 21, 1,2,4,7,14,15, 16, 17,
Item Numbers 22,31, 32,34,36 23, 24,25, 27

When the table is examined, it is concluded that the 12 items with item difficulty index between 0,70
and 1,00 numbered as 1, 2, 4, 7, 14, 15, 16, 17, 23, 24, 25, 27 are easy; 14 items with item difficulty
index between 0,40 and 0,69 numbered as 3, 5, 8, 10, 11, 12, 18, 19, 21, 22, 31, 32, 34, 36 are medium
difficulty; 6 items with item difficulty index between 0,00 and 0,39 numbered as 6, 9, 13, 26, 33, 35 are
difficult items (Baykul, 2000).

When the data obtained after the analyses are examined, it is seen that the 13 items with item
difficulty index of 0,40 and higher numbered as 5, 8, 9, 12, 13, 18, 23, 26, 28, 31, 33, 34, 36 are very
good distinctive; 11 items with distinctiveness index between 0,30 and 0,39 numbered as 6, 10, 16, 17,
19, 21, 22, 25, 27, 32, 35 are pretty good distinctive. These items were used in the test without any
modification. The 8 items numbered as 1, 2, 3, 4, 7, 11, 15, 24 with distinctiveness index between 0.19
and 0.29 were tested after the appropriate changes were made. Apart from this, 4 items numbered as
14, 20, 29 and 30 with distinctiveness index less than 0.19, have been removed from the test. The
distinctiveness indices of the items in the test are given in Table 6.
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Table 6.
Distinctiveness Ratings of the Items in the Achievement Test as a Result of Pilot Application (r)

Distinctiveness Indexes

Difficult Distinctive Fairly Distinctive Low Distinctive
(>0.40) (0.30-0.39) (0.19-0.29)
5,8,9,12,13,18, 23, 26, 28,31, 6,10,16,17,19,21,22, 1,2,3,4,7,11, 15,
33, 34, 36 25, 27,32, 35 24 (enhanced)

Item Numbers

As a result of the difficulty and distinctiveness analysis, the mean difficulty of the test was calculated
as port = 0.64 and the mean distinctivenessag= 0.38. The reliability coefficient (KR-20) of this test,
consisting of 32 items, was calculated as 0.87.

The achievement test finalized after experts’ views are taken was used in the evaluation process of
the students. Firstly, it was implemented with control and experimental groups as pre-test and the level
of readiness about the subject was tried to be determined. After the experimental process where PBL
approach was used, it was used as final test and the level of access to outcome of students was tried to
be determined.

2. Problem Based Learning Materials (Scenarios)

They are the sessions that are the basis of the PBL approach. In these sessions, it is aimed to learn
previously planned learning topics in terms of the problems that best explain the subject (Demirel,
2011). In this research, the course materials in which the problem situations to be used according to PBL
approach were formed as scenarios. Four scenarios related to "Problem Solving, Programming and
Original Product Development" learning fields (MEB, 2012) included in Information Technologies and
Software Course curriculum were implemented in the form of PBL sessions and applied to the students.
Three session scenarios developed by Saka (2008) were used while the scenarios were being created.
During these sessions, students are asked to create solutions for the problem situation, to discuss the
solutions with the group members and to reach the solution and answer the questions for solving.
During the sessions, the students used the internet environment related to the problem situations and
services it provided (chat, e-mail).

3. Student Performance Evaluation Form

In this research, Student Performance Evaluation Form prepared by HUTF (2003) was used for
evaluating student performance. The Cronbach Alpha reliability coefficient of this form was calculated
and found to be 0.988. The original of this form consists of 13 items. However, after the expert opinion
was taken, it was reduced to 12 items, considering that the two items had similar meanings.

4. Groupmate Assessment Form

In order to be able to make evaluation in the PBL approach, the members of the group should
evaluate each other (Davis and Harden, 1999). Within the scope of the research, each group member
was asked to evaluate two friends in their group. The evaluation form developed by Tekedere (2009)
was used for this purpose. The items in the form consist of the activities that the students must perform
during the PBL process. This developed scale consists of 10 items in likert type.

Analysis of the data obtained from the study group in which the scale was applied showed that the
resultant KMO value was ,937. The Barlett test was found to be significant. This result shows that the
data are normally distributed. As a result of the factor analysis, it was observed that the items in the
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scale were gathered in one factor. The Cronbach Alpha reliability coefficient of the scale was calculated
as ,962 by the researcher.

5. Interview Form for Determining the Opinions of Students on Problem Based Learning

In this study, research data were used to determine the opinions of students about PBL using semi-
structured interview technique. Before preparation of the interview questions, the national and
international literature survey on the research topic was conducted. After the survey, an interview form
consisting of 3 questions was formed in order to find out the opinions of the students about PBL. In
order to ensure the validity of the interview forms in terms of scope, expert opinions were obtained
from two lecturers (working in education programs and teaching profession) and 2 teachers (scientific
expert). A cognitive test was conducted with a student selected from each group regarding the
intelligibility of the questions. Corrections were made to prevent misunderstanding regarding questions
according to cognitive testing.

The data were made face to face in the focus group interview with the students in the study group.
During the interviews, voice recordings were taken with the permission of the participants in order to
better use the time and not to lose data.

Data Collection

During the first two weeks of the research, the experiment group was informed about PBL. In
addition, the developed achievement test was applied to both groups as a preliminary test. After these
two weeks, the curriculum subjects were processed for the control group using traditional methods for
eight weeks. Accordingly, the course teacher (researcher) made presentations to the students related to
the learning field, using the direct instruction and question-answer method.

In the experimental group, while the PBL approach was used, four class hours were set for each of
the scenario sessions prepared. This period is set to be eight weeks. The students in the experiment
group were divided into groups before the experimental procedure. For each group, appointments were
made, such as chairman and secretary. Each group has assigned a nickname to itself.

Then, in the guidance of the researcher, the experimental group presented the problem cases in
sessions. Students were asked to work with their groups to find solutions to these problem situations.
During the lecture, the students had discussed themselves and searching for answers by brain storming.
They also had the opportunity to come to the laboratory and do research and work in groups outside
the class hours.

During the last week of the study, students were asked to identify their opinions on the PBL
approach, and interviews were held with each group separately. In addition, they were asked to
evaluate their groupmates. The course teacher (researcher) also assessed student performances
throughout the experimental process within observations made. Then the improved achievement test
was applied to the students as a final test to see the increase in academic achievement levels. Thus,
process evaluation for the students has been done and the application of PBL has been completed.

Analysis of Data

Both quantitative and qualitative analysis methods were used in the study. Independent groups and
dependent groups t-test, frequency and percentage from quantitative analysis methods; and the
content analysis method from qualitative analysis methods were used. The main purpose in content
analysis is to reach concepts and associations that can help explain the collected data. In content
analysis, the data are subjected to deeper processing, and conclusions and concepts that can not be
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recognized with a descriptive approach can be discovered (Yildirim and Simsek, 2011). In this context,
the interview records were made into written forms and analyzed.

Results
Findings Related to the First Research Question of the Research
Independent groups t-test analysis was used to test whether there was a significant difference
between the post-test achievement scores of experimental and control groups in the first research

question of the research. Table 7 shows the findings obtained from the normality test applied on the
post-test scores of the experimental and control group students.

Table 7.

Normality Test Results of Post-Test Achievement Scores of Experimental and Control Groups

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Experimental ,137 23 ,200(*) ,932 23 ,123
Control ,118 20 ,200(*) ,981 20 ,951

The t-test results of post-test achievement scores of experimental and control groups are given in
Table 8.

Table 8.
T-Test Results of Post-Test Achievement Scores of Experimental and Control Groups
Groups N X SS sd t Significance
level
Control 20 64,25 14,68 41 -2,25 .030
Experimental 23 75,69 18,13

As seen in Table 8, there was a statistically significant difference between the post-test achievement
scores of the experimental and control groups (t (41) = - 2.25, p <.05). The mean of the post-test scores
of the control group is X=64.25 and the post-test scores of the experimental group is X=75.69. Based on
these findings, it can be said that the PBL approach has significantly increased the academic
achievement in information technology and software course.

Findings Related to the Second Research Question of the Research

Dependent groups t-test analysis was used to test whether there was a significant difference
between the pre-test and post-test achievement scores of control group in the second research
guestion of the research. Table 9 presents the findings obtained from the normality test applied on the
scores obtained from the pre-test and post-test of the control group students.
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Table 9.

Normality Test Results of Pre-Test and Post-Test Achievement Scores of Control Group Students

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Control (Pre-Test) ,118 20 ,200(*) ,963 20 ,610
Control (Post-Test) ,118 20 ,200(*) ,981 20 ,951

The t-test results of the pre-test and post-test achievement scores of the control group are given in
Table 10.

Table 10.
T-Test Results of Pre-Test and Post-Test Achievement Scores of Control Group
N % ss sd t Significance
level
Pre-Test 20 42,9 13,76 19 -8,562 .000
Post-Test 20 64,25 14,68

When the Table 10 is examined, there was a statistically significant difference between the pre-test
and post-test achievement scores of the control group (t (19) = - 8.562, p <.05). The mean of the pre-test
scores of the control group is X=42,9 and the post-test scores of the experimental group is X=64,25. This
finding may indicate that the applications in the control group increased the academic success of the
students.

Findings Related to the Third Research Question of the Research

Dependent groups t-test analysis was used to test whether there was a significant difference
between the pre-test and post-test achievement scores of experimental group in the third research
question of the research. Table 11 presents the findings obtained from the normality test applied on the
scores obtained from the pre-test and post-test of the experimental group students.

Table 11.

Normality Test Results Applied to the Pre-Test and Post-Test Achievement Scores of the Experimental
Group Students

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Experimental (Pre-Test) ,177 23 ,079(*) ,914 23 ,071
Deney (Post-Test) ,137 23 ,200(*) ,932 23 ,123

The t-test results of the pre-test and post-test achievement scores of the experimental group are
given in Table 12.
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Table 12.
T-Test Results of Pre-Test and Post-Test Achievement Scores of Experimental Group
N % ss sd t Significance
level
Pre-Test 23 40,47 10,46 22 -9,050 .000
Post-Test 23 75,69 18,13

When the Table 12 is examined, there was a statistically significant difference between the pre-test
and post-test achievement scores of the experimental group (t (22) = - 9.050, p <.05). The mean of the
pre-test scores of the experimental group is X=40,47 and the post-test scores of the experimental group
is X=75,69. These findings academic achievement of students in the experimental group, may be an

indication that the increase was more than the control group.

Findings Related to the Fourth Research Question of the Research

In the framework of the fourth research question of the research, it was tried to determine the
distribution of opinions of the students towards the groupmates they worked with during the PBL.
Accordingly, the students filled in the scales distributed to them and found the opportunity to evaluate
two friends from the group. Below is the distribution of the opinions of the groupmates of the students

of the experimental group that the PBL approach applied.
Table 13.
Distribution of Opinions of Experiment Group Students on Groupmates

1 2 3 4

(Never) (Rarely) (Sometim (Mostly)

es)

5

(Always)

f % f % f % f
1 He was respectful to the 3 6,5 4 8,7 6 13,0 4
opinions of his friends in
the group.

2 He made an effort to make 4 8,7 9 19,6 3 6,5 10 21,7

the problem better
understood.

3 He actively participated in 7 15,2 4 8,7 5 10,9 6 13,0

the discussions within the
group and shared his
knowledge.

4 He planned to solve the 6 13,0 7 15,2 8 17,4 10 21,7

problem.

5 He gathered information 13 28,3 4 8,7 5 10,9 8 17,4

from printed and visual
sources.

6 He actively participated in 6 13,0 5 10,9 10 21,7 3
the learning process.

7  Hefulfilled his 4 8,7 9 19,6 2 4,3 5 10,9

responsibilities in intra-
group assignments.

8 He provided discussion of 5 10,9 4 8,7 8 17,4 9 19,6

the solution proposals and
enabled discussion within
the group.

9 He exhibited adaptive 5 10,9 8 17,4 6 13,0 8 17,4

20

24

15

16

22

26

20

19

%
63,0

43,5

52,2

32,6

34,8

47,8

56,5

43,5

41,3
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behavior within group.
1 |like beingin the same 10 21,7 3 6,5 1 2,2 6 13,0 26 56,5
0 group with him.

Table 13 shows that 63% of the groupmates of students are always respectful to the opinions of
other friends in the group. It is also seen that 56.5% of the students are satisfied to be in the same
group, 56.5% of the students always fulfill their responsibilities in the group duties and 52.2% of the
students always share their knowledge by participating in the group discussions. These opinions are
followed by 47.8% of the students' groupmates always participating in learning process, 43.5% of the
students always make an effort to better understand the problem and ensure discussion within group by
presenting solution suggestions, and 41.3% of the students always show generally adaptive behavior
within the group Based on the findings, it can be said that the students who participated in PBL activities
are generally satisfied with their group friends.

Findings Related to the Fifth Research Question of the Research

In the framework of the fifth research question of the research, it was tried to determine the student
performances in line with the observations made by the teacher applying the PBL approach. The teacher
assessed 23 students in four different groups using the evaluation form. Below is the distribution of the
opinions of the teachers using the PBL approach on experimental group student performances.

Table 14.
Distribution of Teacher Opinions on Experimental Group Student Performances
Rating 1. Group 2. Group 3. Group 4. Group
f % f % f % f %
1 Hejoined the session. 1
2 1 16,7
3 3 50,0 2 33,3 3 500 2 40,0
4 1 16,7
5 2 333 4 66,7 2 333 3 600
2  He actively participated 1 1 16,7
in the process of 2 3 50,0 2 33,3 2 33,3
determining expectations 3 1 16,7 2 40,0
and learning issues. 4 1 16,7
5 2 333 4 66,7 2 333 3 600
3 He came ready for the 1 2 33,3 3 50,0
learning subjects 2 2 333 1 16,7
determined in the 3 2 333 2 40,0
session. 4 3 50,0 1 16,7
5 2 333 1 16,7 1 16,7 3 600
4 He utilized the printed 1 2 33,3 1 16,7
and electronic sources 2 2 333
during sessions. 3 3 50,0 1 16,7 2 40,0
4 1 16,7 2 33,3
5 2 333 2 33,3 2 333 3 60,0
5 He transferred his 1 2 33,3 2 33,3
thoughts in an orderly 2 2 333 2 33,3
way. 3 2 333 2 40,0
4 1 16,7
5 2 333 3 50,0 2 333 3 600
6 He offered an 1 2 33,3 1 16,7
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appropriate solution. 2 3 500 2 333 1 20,0
3 1 16,7 1 16,7 1 200
4 1 16,7
5 1 16,7 4 66,7 2 333 3 600
7 He asked fascinating 1 2 33,3 2 33,3 3 50,0
questions in the 2 2 33,3 1 16,7 2 40,0
discussions. 3 1 16,7 2 33,3
4 1 16,7 1 16,7
5 1 16,7 1 16,7 1 16,7 3 600
8 He enabled participation 1 2 33,3 2 333
of the group members. 2 1 16,7 2 333
3 3 50,0 1 20,0
4 2 33,3 1 20,0
5 2 333 2 33,3 2 333 3
60,0
9  He was respectful to the 1
opinions of the group 2
members. 3 1 16,7 1 16,7 2 333
4 3 500 2 33,3 2 333 1 20,0
5 2 333 3 50,0 2 333 4 80,0
10 He was the leaderin 1 3 50,0 2 33,3 4 66,7 1 20,0
making the group 2 1 16,7 1 20,0
reaching expectations 3 2 33,3
and learning subjects. 4 1 16,7 1 16,7
5 2 333 1 16,7 1 16,7 3 60,0
11  He played a recovering 1 3 50,0 2 33,3 3 50,0 1 20,0
role when the group 2 1 16,7 1 16,7 1 20,0
moved away from 3 2 33,3
discussion goals. 4 1 16,7 1 16,7
5 2 333 1 16,7 1 16,7 3 60,0
12 He gave proper feedback 1 2 333 2 33,3 3 500
at the end of the session. 2 1 16,7 1 16,7 1 20,0
3 1 16,7 1 16,7 1 20,0
4 2 33,3 1 16,7
5 2 333 1 16,7 1 16,7 3 60,0

According to Table 14, the group that exhibits the highest performance in participating in the
PBL sessions, determining the learning topics according to the given problem situations, getting ready
for learning issues, using the printed and electronic resources, regularly transferring thoughts and
respecting the group members is the fourth group. It is also one of the results that the fourth group
consists mostly of students who can assume the leadership role and take a recovering role when they
move away from their discussion goals. The group that gives the most appropriate feedback at the end
of the sessions is also the fourth group. While it is concluded that the second group is successful in
participating in the PBL sessions, determining the learning subjects according to given problem
situations, transferring their thoughts properly and suggesting appropriate solutions; they are not able
to provide appropriate feedback as a result of the sessions. It is found that the students in the third
group are the students with the lowest leadership role and that they were inadequate in giving proper
feedback during the sessions. It is seen that the students in the first and third group are not active and
successful enough during the generally performed PBL sessions compared to the students in the first
and second groups.
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Findings Related to the Sixth Research Question of the Research

In the framework of the sixth research question of the study, the opinions of PBL approach were
tried to be determined with focus group interviews with the experimental group. Accordingly, questions
were asked to the students about how implementing the PBL approach in the Information Technologies
and Software course changed their opinions on the course, what they thought about the activities, and
what they thought about using group work while PBL approach was used. Findings obtained within the
scope of the questions directed to the students through the interview form are presented in sub
headings.

1. Opinions on the Usage of PBL Approach in Information Technologies and Software Course

The students were asked about their opinions on the application of the PBL approach in the
Information Technologies and Software lessons and the themes and codes emerging in response to the
responses from the students are presented in Figure 1.

Support Cooperation (f=7)

Active Participation (f=4)

Permanent Learning (f=1)
Intra-Group Disagreement (f=2)

Not Participating in
Group Activities (f=1)

Individual Working (f=1)
Figure 1. Opinions on the PBL Approach

When Figure 1 is examined, opinions of the students about the use of PBL approach are collected in
two themes as positive opinions (f = 12) and negative opinions (f = 4). It is seen that the approach
supporting cooperation, requiring active participation and providing permanent learning are among the
positive opinions of the students on the PBL approach. Among them, it can be said that the PBL
approach supporting the cooperation is the remarkable opinion. Some of the positive opinions of the
students on this approach are:

"This program has affected me positively. Because it enabled me to learn much and
provided good learning. "(Participant Code: G1S1)

"I think it was useful. Because you used to say and we were trying to understand. But
now we are researching on the computer and trying to learn ourselves. "(Participant
Code: G254)

Among the negative opinions of the students regarding the PBL approach are intra-group
disagreements, all members of the group not participating in the activities performed and some of the
students working individually within the group. The most noticeable negativity among these is the intra-
group disagreements. Some of the negative opinions of the students on this approach are:

"I think it was very boring. It is a chore. "(Exhibitor Code: G251)

"I think it was very boring. Because, for example, while we are doing three people are
only working. Others go to the computer while we are doing it. We do not want to do it
either, and we are also bored there. That's why it is boring. We want it to be like its old
way. "(Participant Code: G252)
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2. Opinions Regarding Activities Made While Using the PBL Approach

The students were asked about their opinions on the activities (scenarios) made during the sessions
of PBL approach application and the themes and codes emerging according to the responses from the
students are presented in Figure 2.

Support Group Work (f=7)
Ensure Active Working (f=4)
Ensure Permanent Learning (f=1)

Length of Working Period (f=1)

Figure 2. Opinions Regarding Activities Made

When Figure 2 is examined, opinions of the students about the activities made while using the PBL
approach are collected in two themes as positive opinions (f = 12) and negative opinions (f = 1). Among
the opinions of the students on the activities made, supporting the group work, ensuring group study
and permanent learning are seen. Among these, it is seen that the remarkable opinion was that the
activities applied in the PBL process support the group work. Some of the positive opinions of the
students on this approach are:

"I also think our problem-solving skills have improved. Because when people do such
useful activities, this imagination improves. We think we will come across many useful
things in the future. "(Participant Code: G253)

"I am a very untidy person in my life. But thanks to the algorithm I try to do everything
in a step-by-step manner, so it affects my daily life problems too. "(Participant Code:
G254)

The opinions of the students related to the activities are generally positive. However, one student
stated that these activities are extending the study period and that he has a negative opinion.

"... Boring but because of this; we used to give a break more and play games in
recesses. So it became a little boring. We are getting bored greatly. "(Participant Code:
G2S3)

The activities carried out here consist of scenarios developed by the researcher throughout the PBL
process. While creating the scenarios, careful attention has been paid to encourage the student to
actively work in order to ensure that the students have a choice of problem situations that will attract
attention. For this reason, students have generally expressed a positive opinion regarding these
activities.

3. Opinions on Conducting Group Study When Using PBL Approach
The students were asked about their opinions on group work while using PBL approach, advantages

and disadvantages and what can be done more differently; and the themes and codes emerged from
participants’ responses are presented in Figure 3.
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Information Sharing (f=11)
Making Duty Distribution (f=4)
Effective Use of Time (f=2)
Having Different Ideas (f=2)
Improving Imagination (f=1)
Not Fulfilling Responsibilities (f=6)

Intra-Group Disagreement (f=4)
Figure 3. Opinions on Group Work

When Figure 3 is examined, opinions of the students about group work while using the PBL approach
are collected in two themes as positive opinions (f = 20) and negative opinions (f = 10). Among the
positive opinions of the students on group work, being able to share information, distribution of duty,
efficient use of time, different ideas emerging and improving imagination are seen. Some of the positive
opinions of the students about this subject are as follows:

"I think my teacher is very good. Because we are given a separate task. A couple of
researchers, some authors, some presidents, vice presidents. And I'm became a
researcher. This was really a beautiful thing. Because doing research on a computer is
both enjoyable and something | like. "(Participant Code: G151)

"I think there is an effect like this. For example, we live in responsibility because we
received distribution of tasks there. And we live in daily life knowing our
responsibilities. And that contributes to a good living. "(Participant Code: G154)

"I also think it has contributed. Because it is affecting our imagination [...] Therefore
group work has been positive in my opinion. "(Participant Code: G152)

"The group work was helpful. Because our own knowledge would not be sufficient if we
did it alone rather than group work. By doing group work, we got more solutions by
taking the information of our friends. We could solve the problem better. "(Participant
Code: G351)

The opinions of the students related to group work are generally positive. However, there are also
students with negative opinions. Negative opinions related to group work seem to be caused by not
fulfilling the responsibilities and intra-group disagreements. Some of the negative opinions of the
students about this subject are as follows:

"I do not think it was advantageous. Because we could put our mind to it even more by
working individually. | do not think it was good because some of our friends did not
attend. "(Exhibitor Code: G1S3)

"I' think it's a little bad. Because if we had done it ourselves then it would be better only
our own ideas. For example, when we say an idea, one or another does not like it. But |
want to write my own idea. And this is becoming a problem. "(Participant Code: G251)

When the students were interviewed, the question of how they could do group work differently in
addition to the advantages and disadvantages of group work was also asked and their opinions were
taken. Accordingly, the answers from some students are as follows:
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"I think the duty distribution within the group should change from week to week. One
of us can be president, one can be writer, one can be researcher... "(Participant Code:
G2S3)

"For example, you give us something problems. We're doing it with our friends. When
we learn it, let's leave. Then everyone does it alone. | mean did he understand?
"(Participant Code: G4S5)

According to these views, it has been found that students want different applications to be made in
group work. Among these different applications, the lack of a constant duty distribution, group
members not being in the same group all the time, the first group work, then individual work and then
again group work, etc.

Discussion & Conclusion

As a result of this research which was carried out to determine the effects of the PBL (problem based
learning) approach on academic achievement of students in Information Technology and Software
course, it was observed that PBL approach actually increase academic achievement. Also in a study
conducted by Ali, Akhter, Shahzad, Sultana and Ramzan (2011), a four week application based on the
PBL approach was made and was found out that that the students' academic achievements and
motivation towards the course have increased. In addition, the study by Albion and Gibson (2008) states
that the PBL approach enhances the academic achievement of students. As a result of the meta-analysis
surveys, it is stated that PBL has a high effect on student achievement compared to traditional teaching
methods (Ustiin, 2012; Dagyar ve Demirel, 2015). Similar to these results, there are a lot of researches
about how the PBL approach significantly improves the academic achievement of the students in
literature (Ozyalgin-Oskay, 2007, Giirpinar, 2007, Huelskamp, 2009, Eski, 2011). However, it has also
been pointed out that PBL does not significantly increase the academic achievement of students and
that it is ineffective or negative compared to traditional teaching methods (Kazemi and Ghoraishi, 2012;
Kogakoglu, 2008). Considering the research findings in general, it can be said that students become
more active and achieve permanent learning, increase their academic achievement, make their own
decisions and improve their communication skills in environments where the PBL approach is used
compared to traditional teaching methods. However, in order to be able to see these positive effects, it
is important to select the subjects, the target group, and the problem situations correctly to be able to
reveal the strong aspects of the PBL approach. Indeed, it can be said that the PBL approach does not
lead to the desired result in every subject, every target group or every application. For example, Kazemi
and Ghoraishi (2012) point out in their research that PBL did not make a huge difference compared to
traditional teaching methods in a short-term implementation. When the literature is scanned, it can be
said that the use of PBL approach in the field of science is likely to have positive effects. On the other
hand, Dagyar and Demirel (2015) pointed out that the PBL approach can be more effective in lessons in
the fields of Social Sciences, Mathematics, Computer and Health Sciences when appropriate topics are
selected in addition to its use in the field of science. In this context, it can be said that the strong aspects
of PBL approach which are group work, problem-solving skills, or the students' taking on their own
learning responsibilities can be used in the right situations, where appropriate, thus producing the
desired results.

When the results obtained in the second and third research problems are examined, it is concluded
that there is an increase in the level of academic achievement in the control group in which traditional
teaching methods are applied and in the experimental group in which the PBL approach is applied.
However, when the numerical data for the experimental group is examined, it can be seen that the
difference of the achievement level is higher than the control group. This result corresponds with similar
research results on the effectiveness of the PBL approach. Significant differences between the pre-test
scores and the post-test scores of the experimental group are seen in similar experimental studies based
on the PBL approach (Usta, 2013; Uyar and Bal, 2015).
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Considering the advantages of using the PBL approach, it can be said that this approach had
conbributed to the problem solving abilities of the experimental group. It can also be said that this
contribution will also provide positive contributions in problem analysis and solving skills, algorithms
and strategy developments, programming and software project development, implementation and
dissemination of the students taking the course "Information Technologies and Software". This result
shows that the use of the PBL approach in the teaching of "problem solving, programming and original
product development" in computing technologies and software lessons can lead to more effective
results for the students.

It can be said that in the PBL implementation process, in which the student-centered approach is
adopted, the experimental group students' working in groups are also effective in their communication
skills and human relations. Because the opinions of the students in the experimental group are that
more than half of the students are respectful to the opinions of their friends, they are happy to be in the
same group with their group mates, they fulfill their responsibilities in the group duties and they share
their knowledge effectively by participating in the group discussions. It is also seen that students are
active in participating in the learning process, trying to understand the problem better, and being
effective in displaying harmonious behavior within the group. This can be interpreted as a positive
attitude towards activities in which group work and cooperation is emphasized. In the study conducted
by Tekedere and Mabhiroglu (2014), opinions were received regarding the positive attitudes of the
students to their group buddies. In addition, students have positive opinions because their group work
reveals different ideas and improves their imagination. These results are supported by similar studies
(Belland, Glazewski and Ertmer 2009; Biber and Baser, 2012; Uyar and Bal, 2015).

While the PBL approach is being applied, the request from the students to evaluate their peers
ensures that they are aware of the behaviors they exhibit. When the results obtained from this situation
are evaluated as a whole, it can be concluded that the majority of the group members are committed to
group work and are striving to be active, aware of their responsibilities, and conscious of human
relationships within the group.

In view of the fact that more comprehensive information about the implementation of the PBL
approach in the context of the research can be obtained, the opinions of the teachers who applied the
method were also consulted in addition to the students' opinions. Teachers indicate that some students
are very successful in solving problems by fulfilling their duties and responsibilities within the group or
by assuming leadership roles, and some of them fail. This result made some groups more successful in
the eye of the teacher while making others passive. From this point, it is considered that group work is
one of the basic steps of the learning process in PBL approach. Therefore, the formation of groups and
the selection of group members can be considered as an important process. When the PBL approach is
applied, it can be said that not only academic achievement levels are important but also social skills
including students' communication skills, leadership and group work tendencies should also be
considered.

It is also possible to talk about the positive effects of the PBL approach put into practice in
information technology and software courses, which are supporting collaboration among students,
ensuring active participation and permanent learning. Qualitative data from students support these
views. Cantirk-Gunhan and Baser (2009) have also found opinions on how children positively welcome
the cooperation in PBL approach. When the literature is examined, it is seen that the students using the
PBL approach stated positive opinions about this approach (Sendag, 2008, Eski, 2011, Ozdil, 2011; Uyar,
2014).

In addition to the positive effects of group work, there are some research results that propose
negative effects also (Cantilirk-Glinhan and Baser, 2009; Tandogan and Orhan, 2007). In this research,
disadvantages such as having intra-group disagreements of students, the denial of group members to
participate in group activities and their desire to work individually, and failure to fulfill their
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responsibilities are mentioned. This can be regarded as an expected situation in terms of group work.
This is because enabling students with different characteristics to work together has made it possible for
them to come up with very different opinions. In addition, the fact that each of the students in the
groups had different personality traits may have been caused the in-group discussions. Considering the
disadvantages of the PBL approach, it is possible to see various studies in which similar expressions take
place (Uyar and Bal, 2015). The reason for this may be that perhaps it is not possible for the students to
practice group work sufficiently in their learning environments. Because it is often difficult for a student
who primarily studies alone to adapt to a team work in an instant. The fact that different activities
during the lessons provide more permanent learning in the students is also supported by various
researches (Biber and Baser, 2012).

One of the distinctive features of the PBL approach is that it allows students to think and solve
problems they are facing by themselves. Beyond the rote-learning mentality, in PBL approach, scenarios
that will keep the student permanently mentally active in the process are presented to the students as
activities. The activities carried out in this research also provided students with permanent learning by
supporting group work. Most of the students' opinions on this issue are positive. Many researches
related to this issue have found that group work and cooperation provide more permanent and effective
learning (Ribeiro, 2011, Uyar and Bal, 2015). Some students have negative opinions about how long the
activities take. So the necessity of the PBL approach requiring a long period of time in general can be
considered as one of the negative aspects of the approach (Cantiirk-Glinhan and Baser, 2009).

Suggestions

The suggestions developed based on the findings obtained according to the research are gathered
under two headings as recommendations for implementation and recommendations for the researches
to be carried out.

For implementation;

e In secondary school, the information technology and software course is two class hours per
week. The PBL approach is an approach requiring much more time. For this reason, the number
of courses can be increased in order to implement approaches towards student centered
activities such as PBL approach.

e According to the opinions of the teachers using PBL approach, some of the groups were seen to
be very successful in problem solving by playing the role of leader in fulfilling the duties and
responsibilities in given tasks, and some were unsuccessful, social skills should also be
considered as well as he academic achievement during creation of the groups.

For researches;

e Since the PBL approach has been shown to increase academic achievement by creating small
groups and applying to the class, the effectiveness of the approach can be retried by taking
different variables into consideration when applying the experimental procedure.

e The PBL approach has been used in teaching of "Problem Solving, Programming and Original
Product Development" learning field in information technology and software course curricula.
The effectiveness of the approach can also be tested in different learning areas.

e The effectiveness of the approach can be tried by applying experimental procedure in 5th, 7th
and 8th grades in secondary school.

50



Seda AKTI ASLAN, Kemal DURUHAN — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 48(1), 2019, 32-72

Tiirkge Siirimui

Girig

GlnUimuzde degisen yasam kosullari insanlarin sahip olmalari gereken yeterliklerinde farkliliklara
neden olmustur. Her konudaki teknolojik gelismelere ayak uydurabilen, bilgiyi arastirip bulmayi bilen,
takim calismasi yetenekleri olan (Selguk Sezgin ve Sahin, 2008); analitik disiinebilen, sebep sonug
iliskileri kurabilen ve mantikli ¢dziimler iiretebilen (Duran, Ozdemir ve Kaplan, 2015) bireylere ihtiyag
artmaktadir. Clnk{ degisen kosullar ve hizli bilgi artisi ile birlikte bireyler gerek glinliik yasantilarinda
gerekse is yasamlarinda bircok problem durumu ile bas basa kalmaktadirlar. Jonassen (1997) giindelik ve
is hayatimizdaki faaliyetlerin cogunun problem ¢6zme ile alakali oldugunu belirtmektedir. Bu durum
problem ¢6zme ihtiyacinin dnemini arttirmaktadir. Bununla beraber yasantimizin her alaninda karsimiza
¢tkan problemler hayatimizi derinden etkileyebilmektedir (Uyar ve Bal, 2015). Bu nedenle karsilagtigimiz
problemlere kisa slrede ¢6zim bulup hayata gegirmemiz giinlik hayatimizin bir zorunlulugu olarak
gorilebilir.

Bireylerin problem ¢6zme becerisi kazanmalarinda egitim kurumlarina bilyik is dismektedir. Egitim
kurumlarinin, bireyin iginde yasadigi toplumun ihtiyaglarina cevap verecek sekilde yetistiriimesinden
sorumlu oldugu séylenebilir. Gagne (1959)’ye gore egitim programinin temel amaci; 6grencilere tim
yasantilari siiresince karsilasabilecekleri problemleri ¢ozmeyi 6gretmektir. Toplumun beklentilerinin
karsilanmasi ve bireyin yasadigi cevreye uyum saglamasi agisindan dusiinilecek olursa problem ¢ézme
becerisi 6n plana ¢ikmaktadir. Bu dogrultuda egitim-6gretim noktasinda karsilasilan problemlere ¢6zim
bulmak icin farkli yaklasimlar ve 6grenme stratejileri benimsenmeye calisiimaktadir (Akpinar ve Ergin,
2005; Usta, 2013). Bu yaklasimlardan biri de yapilandirmaci gorisiin benimsendigi Probleme Dayali
Ogrenme (PDO) yaklagimidir.

Ogrenme ortamlari, 6grenenlerin diisinme ve problem ¢ézme becerilerini gelistirici nitelikte
diizenlendiginde, 6grenciler bilgiyi ezberlemek yerine anlamlandirarak icsellestirir ve kalici hale
dénistirebilirler (Demirel, 2011). Ogrenenlerden beklenen, gergek yasam problemlerini farkli ¢dziim
yollari iireterek ¢dzebilmeleridir (Boran ve Aslaner, 2008). PDO de gercek yasam problemleri iizerine
kurulmustur. Problem ¢6zme c¢ocukluktan itibaren 6grenilmekte ve okul yillarinda ise gelisim
gostermektedir (Miller ve Nunn, 2001).

21. ylzyil 68renci profiline bakildiginda 6grencilerde bulunmasi gereken 6zellikler arasinda; problem
¢6zme, yaraticilik, algoritmik ve bilgisayarca diisinme yer almaktadir (Trilling ve Fadel, 2009; Karabak ve
Glines, 2013; Shin, Park ve Bae, 2013 ve EARGED, 2011). Avrupa ve Amerika’da kigik yaslardan itibaren
programlama egitimi verilerek 6grencilerin problem ¢ézme mantigini 6grenmesi ve giinliik problemlerini
¢Ozebilen bireyler olarak yetismesi amaglanmaktadir (Kukul ve Gokgearslan, 2014). Turkiye’de ise MEB
(2012) tarafindan yayinlanan “Bilisim Teknolojileri ve Yazilim Dersi (5, 6, 7 ve 8. Siniflar) Ogretim
Program!” ile “Problem Cézme, Programlama ve Ozgiin Uriin Gelistirme” 6grenme alani ve dgrencilerin
bu konuda sahip olmasi gereken yeterlikler belirtilmektedir (TTKB, 2012);

e Bir problemi ¢6zmek ve projeyi gerceklestirmek icin strateji gelistirebilir, ¢coziim uretirken farkli
bakis acilarini ve yaklasimlari kullanabilir.

e Yazarlik ve programlama dillerini taniyabilir, en az bir yazarlik/ programlama dilini etkili bicimde
kullanabilir.

e Sistemleri ve konulari incelemek icin model, benzesimler ve canlandirmalar olusturabilir.
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Bununla beraber Bilisim Teknolojileri ve Yazilim dersi 6gretim programi dogrultusunda 6grencilerin
problem analizi ve ¢6zimUnu yapmalari, algoritma bilmeleri, bilgisayar programi gelistirebilmeleri ve
proje gelistirip yayginlastirmalari istenmektedir (TTKB, 2012). Ancak yazilim ve programlama konusunda
yapilan arastirmalar programlama dersinin genellikle 6grenciler tarafindan zor olarak algilandigini ve
cogu islem ile kavramin 6grenciler agisindan soyut kaldigini géstermektedir (Askar ve Davenport, 2009;
Ersoy, Madran ve Giilbahar, 2006). Ulkemizde de egitim-6gretim siiresince 6grencilere kazandiriimakta
zorlanilan yabanci dil seviyesi ve kirilamayan onyargilar programlama 6nindeki engellerdendir
(Arabacioglu, Bilbil ve Filiz, 2007). Clnkl programlama yabanci dil bilgisi de gerektirmektedir. Ayrica
programlama ile yeni tanisan kigik yastaki kullanicilarin 6nliindeki en buyik engellerden birinin de
programlama mantiginin geleneksel yontemlerle 6gretilmeye ¢alisiimasinin oldugu séylenebilir (Cevahir
ve Ozdemir, 2017).

Bilgi toplumlarinda her 6grenciye 6grenme sirecinde teknolojiden yararlanma firsati sunulmahdir
(BECTA, 2008). Bu nedenle bilisim konusundaki erken egitim biyik énem tasimaktadir. Bu kapsamda
MEB, 2013 yilinda dersin yazarlik boyutunu genisleterek Bilisim Teknolojileri ve Yazilim dersini ortaokul 5
ve 6. Siniflarda zorunlu ders olarak programa eklemistir (MEB, 2013). ilkokul ve ortaockul 6grencilerine
programlama 6gretilmesi, 6grencilerin problem ¢ézme, analitik diisinme becerileri, uzamsal diisinme
becerileri ve isbirlikli galisma gibi ¢esitli becerilerini olumlu yonde etkilemektedir (Akpinar ve Altun,
2014).

Bu arastirma, PDO yaklagiminin &grencilerin “Problem Cézme, Programlama ve Ozgiin Uriin
Gelistirme” 6grenme alanina iliskin akademik basarilarini arttirmadaki etkisini ortaya koymasi agisindan
dnemlidir. PDO yaklasiminin akademik basari ve kalicilik izerindeki etkililigine iliskin literatiirde birgok
calisma mevcuttur (S6nmez ve Lee, 2003; Alper ve Deryakulu, 2008). Cagimiz 6grencilerinin sahip
olmalari gereken en o©nemli becerilerden biri olarak problem ¢6zme becerisi goz O©ninde
bulunduruldugunda (Trilling ve Fadel, 2009), Bilisim Teknolojileri ve Yazilim dersi kapsaminda da
dgrencilere programlama egitimi verilirken PDO yaklagiminin kullanilmasi énemli gériilmektedir. Clinki
programlama, farkli becerilerin ayni anda kullanilmasini gerektiren bir problem ¢6zme ve Uretim
siirecidir (Ersoy, Madran ve Giilbahar, 2011). PDO yaklasimi kullanilarak égrencilere zor, uzak gelen
algoritma ile programlama gibi konularin daha etkili ve kalici olarak 6gretilebilecegi distintilmektedir.

Bu kapsamda arastirmanin amaci, 6. Sinif Bilisim Teknolojileri ve Yazihm dersinde PDO yaklasiminin
ogrencilerin akademik basarilari Gzerindeki etkilerinin neler oldugunu belirlemektir. Bu amag
dogrultusunda asagidaki alt problemlere yanit aranmistir:

7. PDO vyaklagiminin kullanildigi deney grubu ile geleneksel dgretim ydnteminin (Diiz Anlatim,
Gosteri ve Soru-Cevap) kullanildigi kontrol grubunun 6. sinif “Problem Cézme, Programlama ve
Ozgiin Uriin Gelistirme” 6grenme alanina yonelik son test basarilari puanlari arasinda anlamli
bir farkhlik var midir?

8. Kontrol grubunun 6n test ve son test basari puanlari arasinda anlamh bir farkhlik var midir?

9. Deney grubunun 6n test ve son test basari puanlari arasinda anlamli bir farklilik var midir?

10. PDO vyaklasiminin kullanildigi siniftaki dgrencilerin grup arkadaslarina yénelik gorislerinin
dagihmi nasildir?

11. PDO yaklasimini kullanan 6gretmenin 6grenci performanslarina yénelik gérislerinin dagilimi
nasildir?

12. PDO yaklasiminin kullanildigi siniftaki 8grencilerin PDO yaklasimina iliskin goriisleri nelerdir?
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Yontem

Arastirma Modeli

Bu aragtirmada nicel ve nitel yontemlerin bir arada oldugu karma ydéntem benimsenmistir. Karma
arastirma yontemlerinin alan yazinda farkh tanimlarina rastlamak miimkindir. Greene, Krayder ve
Mayer (2005) ayni arastirmada iki ya da daha fazla veri toplama yolunun veya analizin kullaniimasini
karma yontem yaklasimi olarak tanimlamaktadirlar. Johnson ve Christensen (2004) ise nitel ve nicel
arastirma yontemleri veya paradigmalarinin birlikte kullanimini karma arastirma yontemi olarak
tanimlamaktadirlar.

Arastirmanin nicel boyutunda 6n test son test kontrol gruplu yari deneysel desen kullanilmistir.
Kullanilan deneysel modele yonelik simgesel gérinim Tablo 1’'deki gibidir.

Tablo 1.
Arastirmanin Deneysel Modeli
Gruplar On Test Deneysel islem Son Test
Deney PDO Yaklasimina Dayali Ogretim Yéntemleri
Grubu Basari Basari Testi
Testi
Kontrol Diiz Anlatim, Gosteri ve Soru-Cevaba Dayali
Grubu Geleneksel Ogretim Yontemleri

Arastirmaci tarafindan gelistirilen basari testi hem 6n test hem de son test olarak uygulanmistir.
Arastirmanin nitel boyutunda ise nicel bulgulari daha anlasihir kilmak amaciyla nitel arastirma
yontemlerinden “durum galismasi” yéntemi benimsenmistir. Durum c¢alismalarinda bir veya birkag
durum derinlemesine arastirilir. Yani, bir duruma iliskin etkenler butuincll bir yaklasimla arastirilir ve ilgili
durumu nasil etkiledikleri ve ilgili durumdan nasil etkilendikleri izerine odaklanilir (Yildirim ve Simsek,
2011).

Katilimcilar

Bu arastirmanin ¢alisma grubunu 2016- 2017 egitim 6gretim yilinda Elazig’da bulunan bir ortaokulda
o6grenim goren 43 6. sinif 6grencisi olusturmaktadir. Arastirmada c¢alisma grubu seckisiz olmayan
ornekleme stratejilerinden amagli 6rnekleme yontemiyle segilmistir. Bu dogrultuda, ilgili okulun iki farkh
altinai sinifinda egitim goren ve daha 6nceden Bilisim Teknolojileri ve Yazilim Dersi alan 6grencilerden 43
kisi 6rnekleme dahil edilmistir. Bu 43 kisinin olusturdugu calisma grubu iki ayri grup olacak sekilde
eslestirilmeye calisiimistir. Eslestirme islemi yapilirken, 6grencilerin birinci donem Bilisim Teknolojileri ve
Yazilim dersi yazili sinav sonuclari gdz dniinde bulundurulmustur. Ogrenciler yazili sinavlardan almis
olduklari puanlara gore her gruba en yiiksek puandan baslanarak esit sayida dagitiimaya ¢alisiimistir. Bu
sonuglara gore bir deney ve kontrol grubu olusturulmustur. Bu gruplarin denk olup olmadigini kontrol
etmek amaciyla da arastirmaci tarafindan hazirlanan akademik basari testi 6n test olarak gruplara
uygulanmistir. Deneysel islem 6ncesi olusturulan gruplarin basari testinden aldiklari puanlara iliskin
betimsel istatistikler Tablo 3’te verilmistir.
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Tablo 2.

Deney ve Kontrol Gruplarinin Bilisim Teknolojileri ve Yaziim Dersi Basari Testinden Aldiklari On Test
Puanlarina iliskin Betimsel istatistikler

Gruplar N X S
Kontrol Grubu 20 42.65 13.81
Deney Grubu 23 40.47 10.46
Toplam 43 41.50

Tablo 2'ye gore deney grubu 6grencilerinin 6n test basari puanlarinin ortalamasi X =40.47, kontrol
grubu 6grencilerinin 6n test basari puanlarinin ortalamasi = 42.65’dir. Bu farkin anlamli olup olmadigini
belirlemek amaciyla bagimsiz gruplar t-testi analizi yapilmistir.

Bagimsiz gruplar t-testi analizinin kullanilabilmesi icin verilerin normal bir dagihm gosterip
gdstermedigini test etmek amaciyla normallik testi yapilmistir. Orneklem sayisi 50’den kiigiik oldugu igin

Shapiro-Wilks testi kullanilmistir (Buyukoéztiirk, 2011). Deney ve kontrol grubu 6grencilerinin 6n testten
aldiklari puanlar Gzerinde uygulanan normallik testinden elde edilen bulgular Tablo 3’te verilmistir.

Tablo 3.

Deney ve Kontrol Gruplarinin On Test Basari Puanlarina Ait Uygulanan Normallik Testi Sonuglari

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Deney ,177 23 ,079(%*) ,914 23 ,071
Kontrol ,118 20 ,200(*) ,963 20 ,610

Yapilan Shapiro-Wilks testine gore anlamlilik diizeyinin 0.05’den biyik olmasi (p>.05) 6n test basari
puanlarinin normal dagilima sahip oldugunu gostermistir. Deney ve kontrol gruplarinin 6n test basari
puanlarina iligkin t-testi sonuglari Tablo 4’te verilmistir.

Tablo 4.
Deney ve Kontrol Gruplarinin On Test Basari Puanlarina Ait t-Testi Sonuglari
- Anlamhlik
Gruplar N X SS sd t n ?m I.I
diizeyi
Kontrol 20 42,65 13,81 41 .586 .561
Deney 23 40,47 10,46

Tablo 4’te goruldugl gibi gruplar arasinda 6n test puanlari agisindan da p<.05 diizeyinde anlamli bir
farklihk yoktur. Bu sonuglara gore gruplarin, 6n test puanlari agisindan da benzer nitelikler tasidiklari ve
denk olduklari séylenebilir.

PDO yaklasiminin uygulanacagi deney grubu 23 kisiden olusmaktadir. PDO yaklasiminda dgrencilere
grup calismasi yoluyla kendi dégrenmelerinin sorumlulugu verilir. Grup ¢alismasi PDO’niin ayrilmaz bir
parcasidir. Ogrenciler birlikte calismaya 6zendirilerek 6grenme Uriinlerini sinifta sunmalari ve
tartismalar saglanmaya calisilir. Bu nedenle sinif dort gruba ayrilmistir. Gruplar olusturulurken
o6grencilerin Bilisim Teknolojileri ve Yazilm dersi akademik basarilari ve ders 6gretmeninin gozlemleri
gdz onilinde bulundurularak benzer seviyelerde olmalarina dikkat edilmistir. Boylece farkli beceri ve
yeteneklere sahip 6grencilerin de bir arada bulunmasi saglanmaya c¢alisilmistir. Gruplardan gl 6 kisiden
olusurken bir grup da 5 kisiden olusmaktadir. PDO’de 6grenme siirecinde genellikle kiigiik gruplar (en
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fazla 10 kisi) olusturulur (Demirel, 2011). Gruplarda yer alan 6grenciler “G101” veya “G204” gibi 6nce
grup numarasi sonra 6grenci numarasi verilerek kodlanmistir.

Kullanilan Veri Toplama Araglari

Bu arastirmada veri toplanmasi amaciyla basari testi, 6grenci performansini degerlendirme formu,
grup arkadasini degerlendirme formu ve 6grencilerin PDO’ye iliskin gorislerini belirlemeye yonelik
gorisme formu kullanilmistir.

1. Basari Testi

Bu arastirmada veri toplamak amaci ile Milli Egitim Bakanlig§i Talim ve Terbiye Kurulu Baskanlig
tarafindan 2012 yilinda gelistirilmis olan “Bilisim Teknolojileri ve Yazilim Dersi Ogretim Programi”nda yer
alan dgrenme alanlarindan “Problem Cézme, Programlama ve Ozgiin Uriin Gelistirme” grenme alanini
kapsayan coktan se¢cmeli bir basari testi arastirmaci tarafindan gelistirilmistir. Testin hazirlanmasinda
o6gretim programinda yer alan 6grenme alanina iliskin standartlar géz oniinde bulundurularak sorular
hazirlanmis ve testin kapsam gecerligi saglanmaya galisiimistir.

Hazirlanan basari testinde 36 adet ¢oktan segmeli soru yer almistir. Test ile alakali uzman goérugleri
alindiktan sonra gerekli diizenlemeler yapilarak bir deneme formu olusturulmustur. Pilot uygulama igin
olusturulan form Elazig ili merkezindeki iki farkli okulda 6grenim géren, daha 6nceden bu dersi almis
toplam 100 6grenciye bir ders saati sliresince uygulanmistir. Pilot uygulama sonucunda testin madde
analizleri ve test istatistikleri yapilmistir. Testte yer alan maddelerin gliglik dlzeyleri Tablo 5'te
verilmistir.

Tablo 5.
Pilot Uygulama Sonucu Basari Testinde Yer Alan Maddelerin Gugluk Dereceleri(p)

Giigliik Dereceleri

Gug Sorular Orta Guglukte Sorular (0.40 — Kolay Sorular
(0.00-0.39) 0.69) (0.70-1.00)
Madde 6,9, 13, 26, 33, 35 3,5,8,10,11, 12, 18,19, 21, 1, 2,4, 7, 14, 15, 16, 17,
Numaralari 22,31,32,34,36 23, 24, 25,27

Tabloya bakildiginda, madde giigliik indeksleri 0,70 ve 1,00 arasinda olan 1, 2, 4, 7, 14, 15, 16, 17, 23,
24, 25, 27 numarali 12 maddenin kolay, giglik indeksi 0,40 ile 0,69 arasinda yer alan 3, 5, 8, 10, 11, 12,
18, 19, 21, 22, 31, 32, 34, 36 numarahl 14 maddenin orta glicliikte gli¢lik indeksi 0,00 ile 0,39 arasinda
yer alan 6, 9, 13, 26, 33, 35 numarali 6 maddenin giic maddeler oldugu sonucuna ulasiimistir (Baykul,
2000).

Yapilan analizler sonucu elde edilen veriler incelendiginde ayirt edicilik indeksi 0,40 ve biyik olan 5,
8,9, 12, 13, 18, 23, 26, 28, 31, 33, 34, 36 numarali 13 maddenin ¢ok iyi ayirt edici, ayirt edicilik indeksi
0,30 - 0,39 arasinda olan 6, 10, 16, 17, 19, 21, 22, 25, 27, 32, 35 numarali 11 maddenin oldukga iyi ayirt
edici madde 6zelliginde oldugu goriilmektedir. Bu maddelerde herhangi bir degisiklik yapilmadan testte
kullanilmistir.  Ayirt edicilik indeksi 0,19 ile 0,29 arasinda olan 1, 2, 3, 4, 7, 11, 15, 24 numarah 8
maddede uygun degisiklikler yapildiktan sonra teste alinmistir. Bunun disinda ayirt edicilik indeksi
0,19'dan duslk olan 14, 20, 29 ve 30 numarali 4 madde testten c¢ikarilmistir. Testte yer alan maddelerin
ayirt edicilik indeksleri Tablo 6’da verilmistir.
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Tablo 6.
Pilot Uygulama Sonucu Basari Testinde Yer Alan Maddelerin Ayirt Edicilik indeksleri(r)

Ayirt Edicilik indeksleri

Glig Ayirt Edici Oldukga Ayit Edici Dusuk Ayirt Edici
(>0.40) (0.30-0.39) (0.19-0.29)
5,8,9,12,13,18, 23, 26,28,31, 6,10,16,17,19,21,22, 1,2, 3,4,7,11, 15,
33,34,36 25,27,32,35 24 (gelistirildi)
Madde
Numaralari

Guclik ve ayirt edicilik analizleri sonucunda testin ortalama glicligl porr= 0,64ve ortalama ayirt
ediciligiror= 0,38 olarak hesaplanmistir. 32 maddeden olusan bu testin giivenirlik katsayisi (KR-20) 0.87
olarak hesaplanmistir.

Uzman gorlst alinarak da son sekli verilen basari testi 6grencilerin degerlendirilme sirecinde
kullanilmistir. Oncelikle 6n test olarak kontrol ve deney grubuna uygulanmis ve konuyla ilgili
hazirbulunusluk diizeyleri belirlenmeye calisiimistir. PDO yaklasiminin kullanildigi deneysel islem siireci
ardindan ise son test olarak kullanilmis ve 06grencilerin kazanimlara ulasma diizeyi belirlenmeye
cahisilmistir.

2.Probleme Dayali Ogrenme Materyalleri (Senaryolar)

PDO vyaklasiminin temeli oturumlardir. Bu oturumlarda daha &nceden planlanmis 6grenme
konularinin, konuyu en iyi sekilde aciklayan problemler dogrultusunda o6grenilmesi amaglanmistir
(Demirel, 2011). Bu arastirmada PDO yaklasimi dogrultusunda kullanilacak problem durumlarinin yer
aldigr ders materyalleri senaryolar seklinde olusturulmustur. Bilisim Teknolojileri ve Yaziim Dersi
o6gretim programinda yer alan 6grenme alanlarindan (MEB, 2012) “Problem Cézme, Programlama ve
Ozgiin Uriin Gelistirme” &grenme alanina iliskin doért adet senaryo, PDO oturumlari seklinde
dlzenlenerek 6grencilere uygulanmistir. Senaryolar olusturulurken Saka (2008) tarafindan gelistirilen Ug
oturumlu senaryo ornegi kullanilmistir. Bu oturumlar esnasinda 6grencilerden problem durumuna
yonelik ¢6ziim Uretmeleri, ¢6zUmleri grup Uyeleriyle tartisarak ¢oziime ulasmalari ve ¢6ziime yonelik
sorulari cevaplamalari istenmektedir. Oturumlar esnasinda Ogrenciler problem durumlari ile alakal
internet ortamini ve sunduklari hizmetleri (sohbet, e-posta) kullanmislardir.

3. Ogrenci Performansini Degerlendirme Formu

Bu arastirmada 6grenci performansini degerlendirme amaciyla HUTF (2003) tarafindan hazirlanan
Ogrenci Performansi Degerlendirme Formu kullaniimistir. Uygulanan bu formun Cronbach Alpha
glvenirlik katsayisi hesaplanmis ve 0.988 oldugu tespit edilmistir. Bu formun ash 13 maddeden
olusmaktadir. Ancak alinan uzman gorisi sonrasinda iki maddenin benzer anlamlari icerdigi
dislinilerek 12 maddeye indirilmistir.

4. Grup Arkadasini Degerlendirme Formu

PDO yaklasiminda degerlendirmenin yapilabilmesi icin grup Gyelerinin birbirini degerlendirmesi
gerekmektedir (Davis ve Harden, 1999). Arastirma kapsaminda da her bir grup lyesinden kendi
grubunda bulunan iki arkadasini degerlendirmesi istenmistir. Bu amacla da Tekedere (2009) tarafindan
gelistirilen degerlendirme formu kullanilmistir. Formda yer alan maddeler PDO siirecinde 6grencilerin
vapmasi gereken etkinliklerden olusmaktadir. Gelistirilen bu olgek likert tipinde 10 maddeden
olusmaktadir.
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Olgegin uygulandigl ¢alisma grubundan elde edilen verilerin analiz edilmesi sonucu KMO degerinin
,937 oldugu gorilmustir. Barlett testi ise anlamli bulunmustur. Bu sonug verilerin normal dagilimli
oldugunu gostermektedir. Yapilan faktor analizi sonucunda 6lgekteki maddelerin tek faktorde toplandigi
gozlenmistir. Olgegin Cronbach Alpha giivenirlik katsayisi arastirmaci tarafindan ,962 olarak
hesaplanmistir.

5. Ogrencilerin Probleme Dayali Ogrenmeye iliskin Goriislerini Belirlemeye Yénelik Goriisme
Formu

Bu calismada o&grencilerin PDQ’ye iliskin gorislerini belirlemeye y&nelik arastirma verileri yar
yapilandiriimis gorisme teknigi kullanilarak elde edilmistir. Gorlisme sorulari hazirlanmadan 6nce,
arastirma konusu ile ilgili ulusal ve uluslararasi alan yazin taramasi yapilmistir.  Yapilan tarama
sonucunda 6grencilerin PDO’ye iliskin gorislerini belirleyebilmek icin 3 sorudan olusan bir gériisme
formu olusturulmustur. Goériisme formlarinin kapsam acisindan gecerliligini saglamak icin iki 6gretim
Uyesinden (Egitim programlari ve 6gretim anabilim dalinda gorevli) ve 2 6gretmenden (bilim uzmani)
uzman gorusu alinmistir. Sorularin anlasilabilirligine iliskin her gruptan segilmis bir 6grenci ile biligsel test
yapilmistir. Biligsel test dogrultusunda sorulara iliskin yanlis anlagiimayi 6nlemeye yoénelik dizeltmeler
yapilmistir.

Veriler g¢alisma grubundaki o6grencilerle odak grup goriismesi seklinde ylz ylize yapilmigtir.
Gorusmeler esnasinda zamani daha iyi kullanmak ve veri kaybi yasamamak adina katilimcilarin izni
alinarak gorismelerde ses kaydi alinmistir.

Verilerin Toplanmasi

Arastirmanin ilk iki haftasinda deney grubuna PDO hakkinda bilgilendirme yapilmistir. Ayrica
gelistirilen basari testi 6n test olarak her iki gruba da uygulanmistir. Bu iki haftadan sonra kontrol
grubunda sekiz hafta siire ile geleneksel yontemler kullanilarak mifredat konulari islenmistir. Bu
dogrultuda ders 6gretmeni (arastirmaci) 6grenme alani ile ilgili 6grencilere sunumlar yapmis, diz
anlatim ve soru cevap yontemi kullanarak konularini islemistir.

Deney grubunda ise PDO yaklasimi kullanilirken hazirlanan senaryo oturumlarinin her biri icin dort
ders saati siire belirlenmigstir. Bu slire de sekiz hafta olacak sekilde ayarlanmistir. Deney grubu 6grencileri
deneysel islemden once gruplara ayrilmistir. Her grup icin baskan, yazman gibi gorevlendirmeler
yapilmistir. Her grup kendisine bir takma isim belirlemistir.

Sonra arastirmaci rehberliginde deney grubu 6grencilerine oturumlar halinde problem durumlari
sunulmustur. Ogrencilerin gruplariyla birlikte bu problem durumlarina ¢éziim bulmalar istenmistir.
Ogrenciler ders esnasinda kendi aralarinda tartisip, beyin firtinasi yaparak sorulara cevap aramislardir.
Ders disi sirelerde de laboratuvara gelip arastirma yapip, grup halinde ¢alisma imkani bulabilmislerdir.

Arastirmanin son haftasi 6grencilere PDO yaklasimi hakkindaki gériislerini belirlemek izere sorular
yoneltilmis ve her bir grup ile ayri ayrn gorismeler yapilmistir. Buna ilaveten grup arkadaslarini
degerlendirmeleri istenmistir. Ders 6gretmeni (arastirmaci) de 6grenci performanslarini deneysel islem
siireci boyunca yapmis oldugu gozlemler dahilinde degerlendirmistir. Ardindan gelistirilmis basari testi
son test olarak 6grencilere uygulanarak akademik basari dilizeylerindeki artisa bakilmistir. Béylece
ogrencilere yénelik siire¢c degerlendirmesi de yapilmis olarak PDO uygulamasi tamamlanmistir.

Veri Analizi

Arastirmada hem nicel hem de nitel analiz yoéntemleri kullanilmistir. Nicel analiz yéntemlerinden
bagimsiz gruplar ve bagiml gruplar t-testi, frekans ve yiizde; nitel analiz yontemlerinden ise igerik analizi
yontemi kullanilmistir. icerik analizinde temel amag, toplanan verileri aciklayabilecek kavramlara ve
iliskilere ulasmaktir. icerik analizinde veriler daha derin bir isleme tabi tutulur ve betimsel bir yaklasimla
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fark edilemeyen kavram ve temalar bu analiz sonucu kesfedilebilir (Yildinm ve Simsek, 2011). Bu
baglamda gorisme kayitlari yazil formlar haline getirilip ¢ozimlemeler yapiimistir.

Bulgular

Arastirmanin Birinci Arastirma Sorusuna iliskin Bulgular

Arastirmanin birinci arastirma sorusu gergevesinde, deney ve kontrol gruplarinin son test basari
puanlar arasinda anlamh bir farkliik olup olmadigini test etmek adina, verilerin normal dagildig
gorildugunden bagimsiz gruplar t-testi analizi kullanilmistir. Deney ve kontrol grubu 6grencilerinin son
testten aldiklari puanlar Uzerinde uygulanan normallik testinden elde edilen bulgular Tablo 7’de
verilmistir.

Tablo 7.
Deney ve Kontrol Gruplarinin Son Test Basari Puanlarina Ait Uygulanan Normallik Testi Sonuglari

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Deney ,137 23 ,200(*) ,932 23 ,123
Kontrol ,118 20 ,200(*) ,981 20 ,951

Deney ve kontrol gruplarinin son test basari puanlarina iliskin t-testi sonuglari Tablo 8'de
verilmistir.

Tablo 8.
Deney ve Kontrol Gruplarinin Son Test Basari Puanlarina Ait t-Testi Sonuglari
Gruplar N X SS sd Anlfmh!lk
diizeyi
Kontrol 20 64,25 14,68 41 -2,25 .030
Deney 23 75,69 18,13

Tablo 8’de gorildigi gibi deney ve kontrol gruplarinin son test basari puanlari arasinda (t(41)=-2,25,
p<.05) istatistiksel olarak anlamli bir farkhlik ortaya ¢ikmistir. Kontrol grubunun son test puanlari
ortalamasi X=64,25 iken, deney grubunun son test puanlari ortalamasinin X=75,69 oldugu gérilmistir.
Elde edilen bu bulgulardan hareketle PDO yaklasiminin bilisim teknolojileri ve yazilim dersindeki
akademik basariyr anlamli bir sekilde arttirdigi séylenebilir.

Arastirmanin ikinci Arastirma Sorusuna iliskin Bulgular

Arastirmanin ikinci arastirma sorusu cercevesinde, kontrol grubunun 6n test ve son test basari
puanlari arasinda anlamh bir farkliik olup olmadigl test etmek adina, verilerin normal dagildig
goruldiginden bagimli gruplar t-testi analizi kullanilmistir. Kontrol grubu 6grencilerinin 6n test ve son
testten aldiklari puanlar Uzerinde uygulanan normallik testinden elde edilen bulgular Tablo 9'da
verilmistir.
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Tablo 9.

Kontrol Grubu Ogrencilerinin On Test Son Test Basari Puanlarina Ait Uygulanan Normallik Testi Sonuglari

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Kontrol (On Test) ,118 20 ,200(*) ,963 20 ,610
Kontrol (Son Test) ,118 20 ,200(*) ,981 20 ,951

Kontrol grubunun 6n test ve son test basari puanlarina iliskin t-testi sonuglari Tablo 10’da verilmistir.

Tablo 10.
Kontrol Grubu On Test ve Son Test Basari Puanlarina Ait t-Testi Sonuglari
N X SS sd t A"'fm"!'k
diizeyi
On Test 20 42,9 13,76 19 -8,562 .000
Son Test 20 64,25 14,68

Tablo 10’a bakildiginda kontrol grubunun 6n test ve son test basari puanlari arasinda (t(19)=-8,562,
p<.05) istatistiksel olarak anlamh bir farklilik ¢ikmistir. Kontrol grubunun 6n test puanlari ortalamasinin
X=42,9 son test puanlari ortalamasinin X=64,25 oldugu gériilmistiir. Bu bulgu kontrol grubunda yapilan
uygulamalarin 6grencilerin akademik basarilarini arttirdigini gésterebilir.

Arastirmanin Uglincii Arastirma Sorusuna iliskin Bulgular

Arastirmanin Gglincli arastirma sorusu cergevesinde, deney grubunun 6n test ve son test basari
puanlari arasinda anlamli bir farklilik olup olmadigi test etmek adina, verilerin normal dagildig
goruldiginden bagimh gruplar t-testi analizi kullanilmistir. Deney grubu 6grencilerinin 6n test ve son
testten aldiklari puanlar lizerinde uygulanan normallik testinden elde edilen bulgular Tablo 11'de
verilmistir.

Tablo 11.

Deney Grubu Ogrencilerinin On Test Son Test Basari Puanlarina Ait Uygulanan Normallik Testi Sonuglari

Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df p Statistic df p
Deney (On Test) ,177 23 ,079(*) ,914 23 ,071
Deney (Son Test) ,137 23 ,200(*) ,932 23 ,123

Deney grubunun 6n test ve son test basari puanlarina iliskin t-testi sonugclari Tablo 12’de verilmistir.

Tablo 12.
Deney Grubu On Test ve Son Test Basari Puanlarina Ait t-Testi Sonuglari
N X ss sd Anlamhlik
diizeyi
On Test 23 40,47 10,46 22 -9,050 .000
Son Test 23 75,69 18,13
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Tablo 12’ye bakildiginda deney grubunun 6n test ve son test basari puanlari arasinda (t(22)=-9,050,
p<.05) istatistiksel olarak anlamli bir farkhlik ¢ikmistir. Deney grubunun 6n test puanlari ortalamasinin
X=40,47 son test puanlari ortalamasinin X=75,69 oldugu gériilmistir. Bu bulgu deney grubu
ogrencilerinin akademik basarilarinda, kontrol grubuna gore daha fazla artisin oldugunun bir gostergesi
olabilir.

Arastirmanin Dérdiincii Arastirma Sorusuna iliskin Bulgular

Arastirmanin dérdiincii arastirma sorusu gergevesinde, 6grencilerin PDO siiresince birlikte galistiklar
grup arkadaslarina yoénelik goruslerinin dagilimi belirlenmeye galisilmistir. Bu dogrultuda 6grenciler
kendilerine dagitilan o6lgekleri doldurarak gruptan iki arkadasini degerlendirme imkani bulmustur.
Asagida PDO yaklasiminin uygulandigi deney grubu dgrencilerinin grup arkadaslarina yonelik gériislerinin
dagilimi yer almaktadir.

Tablo 13.
Deney Grubu Ogrencilerinin Grup Arkadaslarina Yénelik Goriislerinin Dagilimi
1 2 3 4 5
(Higbir (Nadiren) (Ara sira) (Cogu (Her
zaman) zaman) zaman)
f % f % f % f % f %
1 Gruptaki arkadaslarinin 3 6,5 4 8,7 6 13,0 4 8,7 29 63,0
goruslerine saygiliydi.
2  Problemin daha iyi 4 8,7 9 196 3 6,5 10 21,7 20 43,5
anlasilabilmesi icin ¢caba
gosterdi.

3 Grup ici tartismalara etkin 7 15,2 4 8,7 5 10,9 6 13,0 24 52,2
katilarak bilgilerini

paylasti.

4 Problemi ¢ozebilmek igin 6 13,0 7 15,2 8 17,4 10 21,7 15 32,6
planlama yapti.

5 Basilive gorsel 13 28,3 4 8,7 5 10,9 8 17,4 16 34,8
kaynaklardan bilgi topladi.

6 Ogrenme siirecine aktif 6 13,0 5 10,9 10 21,7 3 6,5 22 47,8
olarak katildi.

7 Grupici gérevlerde 4 8,7 9 19,6 2 4,3 5 10,9 26 56,5
sorumluluklarini yerine
getirdi.

8 (CoOzum onerilerini gruba 5 10,9 4 8,7 8 17,4 9 19,6 20 43,5

sunarak grup icerisinde
tartisiimasini sagladi.

9 Grubun icinde genelde 5 10,9 8 17,4 6 13,0 8 17,4 19 41,3
uyumlu davranislar
sergiledi.

1 Onunla ayni grupta 10 21,7 3 6,5 1 2,2 6 13,0 26 56,5

0 olmaktan memnunum.

Tablo 13’e bakildiginda 06grencilerin grup arkadaslarinin %63 oranla her zaman gruptaki diger
arkadaslarin goruslerine saygili olduklari bulgusuna ulasiimistir. Ayrica 6grencilerin degerlendirdikleri
grup arkadaslariyla %56,5 oranla her zaman ayni grupta olmaktan memnun olduklari, %56,5 oranla her
zaman arkadaslarinin grup ici gorevlerde sorumluluklarini yerine getirdikleri, %52,2 oranla her zaman
arkadaslarinin grup ici tartismalara etkin katilarak bilgilerini paylastiklari da gérilmustir. Bu goérusleri
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%47,8 oranla her zaman Ogrencilerin grup arkadaslarinin 6grenme siirecine aktif katildiklari, %43,5
oranla her zaman arkadaslarinin problemin daha iyi anlasilabilmesi i¢in ¢aba gosterdikleri ve ¢6zim
Onerilerini gruba sunarak grup icerisinde tartisiimasini sagladiklari gérusleri ile %41,3 oranla her zaman
grubun igerisinde genelde uyumlu davranislar sergiledikleri gorusleri takip etmistir. Elde edilen
bulgulardan hareketle, PDO etkinliklerine katilan ©grencilerin grup arkadaslarindan genel olarak
memnun olduklari sdylenebilir.

Arastirmanin Besinci Arastirma Sorusuna iligkin Bulgular

Arastirmanin besinci arastirma sorusu gergevesinde, PDO yaklasimini uygulayan égretmenin yaptig
gozlemler dogrultusunda égrenci performanslari belirlenmeye calisilmistir. Ogretmen dért ayri grupta
yer alan 23 égrenciyi degerlendirme formu kullanarak degerlendirmistir. Asagida PDO yaklasimini
kullanan 6gretmenin deney grubu 6grenci performanslarina yonelik gorislerinin dagilimi yer almaktadir.

Tablo 14.
Deney Grubu Ogrenci Performanslarina Yonelik Ogretmen Goriislerinin Dagilimi
Derecelen 1. Grup 2. Grup 3. Grup 4. Grup
dirme
f % f % f % f %
1 Oturuma katild.
1 16,7
3 500 2 33,3 3 500 2 40,0

1 16,7

2 333 4 66,7 2 333 3 60,0
2  Beklenti ve 6grenme 1 16,7
konularinin belirlenmesi 3 50,0 2 33,3 2 333
1

slrecine aktif katildi. 16,7 2 40,0
1 16,7
2 333 4 66,7 2 333 3 60,0

3 Oturumda belirlenen 2 33,3 3 50,0

o6grenme konularina 2 333 1 16,7
hazirlanmis olarak geldi. 2 333 2 40,0

3 50,0 1 16,7
2 333 1 16,7 1 16,7 3 600

4  Oturumlar sirasinda basili 2 33,3 1 16,7

ve elektronik 2 33,3
kaynaklardan yararlandi. 3 50,0 1 16,7 2 40,0

1 16,7 2 33,3
33,3 2 33,3 2 333 3 60,0

WINPFPUBSWNRPOUOBRWNRPRPUBSBWNPOUBRDWNRPRPOUOUBRSRBWNEREROUVBRWNLPR

5 Disuncelerini diizenli bir 2 33,3 2 333
sekilde aktardi. 2 333 2 333
2 333 2 40,0
1 16,7
2 333 3 50,0 2 333 3 600
6  Gereklerine uygun bir 2 33,3 1 16,7
¢6zUm Onerdi. 3 50,0 2 33,3 1 20,0
1 16,7 1 16,7 1 20,0
1 16,7
1 16,7 4 66,7 2 333 3 60,0
7  Tartismalarda sirikleyici 2 333 2 33,3 3 50,0
sorular sordu. 2 333 1 16,7 2 40,0
1 16,7 2 33,3
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4 1 16,7 1 16,7
5 1 16,7 1 16,7 1 16,7 3 600
8  Grup uyelerinin katihmina 1 2 33,3 2 333
olanak sagladi. 2 1 16,7 2 333
3 3 50,0 1 200
4 2 33,3 1 200
5 2 333 2 33,3 2 333 3
60,0
9  Grup Uyelerinin 1
dislincelerine saygih bir 2
tutum sergiledi. 3 1 16,7 1 16,7 2 333
4 3 50,0 2 33,3 2 333 1 20,0
5 2 333 3 50,0 2 333 4 80,0
10 Grubun beklenti ve 1 3 50,0 2 33,3 4 66,7 1 20,0
o6grenme konularina 2 1 16,7 1 20,0
ulasmasinda surtkleyici 3 2 33,3
(lider) oldu. 4 1 16,7 1 16,7
5 2 333 1 16,7 1 16,7 3 600
11 Grup tartisma 1 3 50,0 2 33,3 3 50,0 1 20,0
hedeflerinden 2 1 16,7 1 16,7 1 20,0
uzaklastiginda toparlayici 3 2 33,3
rol Ustlendi. 4 1 16,7 1 16,7
5 2 333 1 16,7 1 16,7 3 600
12  Oturum sonunda uygun 1 2 33,3 2 33,3 3 50,0
geri bildirim verdi. 2 1 16,7 1 16,7 1 20,0
3 1 16,7 1 16,7 1 200
4 2 33,3 1 16,7
5 2 333 1 16,7 1 16,7 3 600

Tablo 14’e bakildiginda PDO oturumlarina katilim, verilen problem durumlarina gére 6grenme
konularinin belirlenmesi, belirlenen 6grenme konularina hazir gelme, basili ve elektronik kaynaklardan
yararlanma, distncelerini dizenli olarak aktarma, grup Uyelerine saygili olma konularinda en yliksek
performansi sergileyen grup dordinci gruptur. Dordinct grup Uyelerinin ¢ogunlukla liderlik rollini
listlenebilecek ve tartisma hedeflerinden uzaklastiginda toparlayici rol Gstlenen 6grencilerden olustugu
da elde edilen sonuglar arasindadir. Oturumlar sonucunda en uygun geribildirimleri veren grup da yine
dérdiincii gruptur. ikinci grubun PDO oturumlarina katiim gdstermede, verilen problem durumlarina
gore 6grenme konularinin belirlenmesinde, dislincelerini dlizenli aktarmada ve probleme uygun ¢6zim
6nermede basarili olduklari sonuglarina ulasilirken; oturumlar sonucunda uygun geribildirimler vermede
yetersiz olduklari sonuclarina ulasilmaktadir. Ugiincli grupta yer alan &grencilerin en dusiik liderlik
roliine sahip Ogrenciler olduklari, oturumlar esnasinda uygun geribildirimler vermede de vyetersiz
olduklari sonuglarina ulasiimaktadir. Birinci ve Uglinci grupta yer alan 6grencilerin, birinci ve ikinci
grupta yer alan dgrencilere gore genel olarak yapilan PDO oturumlari esnasinda yeterince aktif ve
basarili olmadiklari sonucu da goriilmektedir.

Arastirmanin Altinci Arastirma Sorusuna iliskin Bulgular

Arastirmanin altinci arastirma sorusu c¢ercevesinde, deney grubu 6grencileri ile yapilan odak grup
gorismeleri ile PDO yaklasimina iliskin gérisleri belirlenmeye calisilmistir. Bu dogrultuda 6grencilere
Bilisim Teknolojileri ve Yazilim dersinde PDO yaklasiminin uygulanmasinin derse yénelik diisiincelerini
degistirip degistirmedigi, yapilan etkinlikler ile ilgili neler disiindiikleri ve PDO yaklasimi kullanilirken
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grup calismasi kullanilmasi hakkinda neler distindiiklerine yonelik sorular sorulmustur. Gértiisme formu
aracihgl ile Ogrencilere yoneltilen sorular kapsaminda elde edilen bulgular alt basliklar halinde
sunulmusgtur.

1. Bilisim Teknolojileri ve Yazilim Dersinde PDO Yaklagiminin Kullanimina iligkin Goriisler

Ogrencilere Bilisim Teknolojileri ve Yazilim dersinde PDO yaklasiminin uygulanmasi ile ilgili gérisleri
sorulmus ve Ogrencilerden gelen cevaplar dogrultusunda ortaya c¢ikan temalar ve kodlar Sekil 1'de
sunulmustur.

Isbirligini Destekleme (f=7)
Aktif Katihm (f=4)
Kalict Ogrenme (f=1)

Grup I¢i Anlasmazlik (f=2)
Grup Etkinliklerine Katilmama (f=1)
Bireysel Calisma (f=1)

Sekil 1. PDO Yaklasimina iliskin Gériisler

Sekil 1 incelendiginde 6grencilerin PDO yaklasiminin kullanimina iliskin gériisleri olumlu gériisler
(f=12) ve olumsuz goérisler (f=4) olmak lizere iki temada toplanmistir. Ogrencilerin PDO yaklasimiyla
alakal olumlu gorisleri arasinda yaklasimin isbirligini desteklemesi, aktif katilim gerektirmesi ve kalici
dgrenmeyi saglamasinin yer aldigi gériilmektedir. Bunlar arasinda dikkat cekici gériisin PDO
yaklagiminin isbirligini desteklemesinin oldugu séylenebilir. Ogrencilerin bu yaklasima iliskin olumlu
gorislerinden bazilari séyledir:

“Bu program beni olumlu yénde etkiledi. Ciinkii daha ¢ok bilgi éGrenmemi ve iyi
6§renmemi sagladi.” (Katihmer Kodu: G101)

“Bence faydali oldu. Ciinkii eskiden siz s6yliiyordunuz biz anlamaya ¢alisiyorduk. Ama
biz simdi bilgisayardan arastiriyoruz ve kendimiz égrenmeye ¢alisiyoruz.” (Katilimci
Kodu: G204)

Ogrencilerin PDO yaklasimina iliskin olumsuz gériisleri arasinda da grup ici anlasmazliklarin olmasi,
grup Uyelerinin hepsinin yapilan etkinliklere katilmamasi ve bazi 6grencilerin grup icerisinde bireysel
calismasinin yer aldigi goriilmektedir. Bunlar arasinda en dikkat cekici olumsuzlugun ise grup igci
anlasmazlik oldugu gorilmektedir. Ogrencilerin bu yaklasima iliskin olumsuz gérislerinden bazilari
soyledir:

“Bence ¢ok sikici oldu. Hig cekilmiyor.” (Katiimci Kodu: G201)

“Bence ¢ok sikici oldu. Ciinkii mesela biz yaparken li¢ kisi yalnizca ugrasiyor. Biz
yaparken didgerleri bilgisayarin basina gidiyor. Biz de yapmak istemiyoruz ve bizim de
orada canimiz sikiliyor. O yiizden sikici oluyor. Eski haline dénmesini istiyoruz.”(Katilimci
Kodu: G202)
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2. PDO Yaklasimi Kullanilirken Yapilan Etkinliklere iliskin Goriisler

Ogrencilere PDO yaklasimi uygulanirken oturumlar esnasinda yapilan etkinlikler (senaryolar) ile ilgili
ne dusundikleri sorulmus ve 6grencilerden gelen cevaplar dogrultusunda ortaya ¢ikan temalar ve kodlar
Sekil 2’de sunulmustur.

Grup Caligmasini Destekleme (f=7)
Aktif Calismay1 Saglama (f=4)
Kalict Ogrenmeyi Saglama (f=1)

Caligma Siiresinin Uzunlugu (f=1)

Sekil 2. Yapilan Etkinliklere iliskin Gériisler

Sekil 2 incelendiginde 6grencilerin PDO yaklasimi kullanilirken yapilan etkinliklere iliskin gorisleri
olumlu goériisler (f=12) ve olumsuz gériisler (f=1) olmak Uzere iki temada toplanmistir. Ogrencilerin
yapilan etkinliklerle alakali olumlu gérusleri arasinda yapilan etkinliklerin grup ¢alismasini desteklemesi,
aktif ¢alismayi saglamasi ve kalici 6grenmeyi saglamasinin yer aldigi goérilmektedir. Bunlar arasinda
dikkat cekici gériisiin PDO siirecinde uygulanan etkinliklerin grup calismasini desteklemesinin oldugu
gorilmektedir. Ogrencilerin etkinliklere yonelik olumlu gérislerinden bazilari séyledir:

“Bence de problem ¢bézme becerimiz gelisti. Ciinkii insan béyle faydali etkinlikler
yapinca hayal giicii artiyor. lleride de bircok faydali seylere rastlayacadimizi
disiiniiyoruz.” (Katihmci Kodu: G203)

“Ben hayatimda ¢ok diizensiz biriyim. Ama algoritma sayesinde her seyi basamaklar
halinde yapmaya ¢alissyorum ve yani glinliik hayattaki problemleri de
etkiledi.”(Katihmci Kodu: G104)

Ogrencilerin yapilan etkinliklerle alakali goriisleri genellikle olumlu ydéndedir. Ancak bir 6grenci bu
etkinliklerin galismasi stiresini uzattigini belirterek olumsuz gorisi oldugunu ifade etmistir.

“.. Sikici da su yénden; biz eskiden ara veriyorduk biraz daha ve teneffiislerde oyun
oynuyorduk. Bu yiizden biraz sikici oldu. Daraliyoruz.”(Katilimci Kodu: G203)

Burada yapilan etkinlikler PDO siireci boyunca arastirmaci tarafindan gelistirilen senaryolardan
olusmaktadir. Senaryolar olusturulurken 6grencilerin dikkatini cekecek gilinliik hayattan segilmis problem
durumlari olmasina, 6grenciyi aktif calismaya itmesine 6zen gosterilmistir. Bu nedenle de 6grenciler bu
etkinlikler ile alakali genellikle olumlu yénde goris bildirmislerdir.

3. PDO Yaklasimi Kullanilirken Grup Calismasi Yapilmasina iliskin Gériisler
Ogrencilere PDO yaklasimi kullanilirken grup calismasi yapilmasi hakkinda ne diisiindiikleri, avantaj

ve dezavantajlari sorularak daha farkl neler yapilabilecegi hakkinda goérisleri sorulmus ve 6grencilerden
gelen cevaplar dogrultusunda ortaya gikan temalar ve kodlar Sekil 3’te sunulmustur.
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Bilgi Paylagimu (f=11)
Gorev Dagiliminin Yapilmasi (f=4)
Zamanin Verimli Kullanilmasi (f=2)
Farkl1 Fikirlerin Ortaya Cikmasi (f=2)
Hayal Giiciinii Gelistirmesi (f=1)
Sorumluluklarin Yapilmamasi (f=6)

Grup I¢i Anlagsmazlik (f=4)
Sekil 3. Grup Calismasina iliskin Gériisler

Sekil 3 incelendiginde 6grencilerin PDO yaklasimi kullanilirken grup calismasi yapilmasina iliskin
gorisleri olumlu gorisler (f=20) ve olumsuz goérisler (f=10) olmak Uzere iki temada toplanmistir.
Ogrencilerin grup calismasi ile alakali olumlu gérisleri arasinda bilgi paylasimi yapilabilmesi, gérev
dagiiminin yapilmasi, zamanin verimli kullanilmasi, farkli fikirlerin ortaya cikmasi ve hayal giclni
gelistirmesinin yer aldig gériilmektedir. Ogrencilerin bu konu ile alakali olumlu gériislerinden bazilari su
sekildedir:

“Ogretmenim bence de ¢ok iyi oldu. Ciinkii hepimize ayri bir gérev verildi. Bir iki
arastirmaci, bazilari yazar, bazilari baskan, baskan yardimcisi gérevi verildi. Ve ben
arastirmaci oldum. Gergekten bu giizel bir seydi. Ciinkii bilgisayarda arastirma yapmak
hem zevkli oluyor hem de sevdigim bir sey.”(Katilimci Kodu: G101)

“Bence su sekilden de bir etkisi var. Mesela biz orada gérev dagihmlari aldigimiz igin
sorumluluk icerisinde yasiyoruz. Ve giinliik hayatta da sorumluluklarimizi bilerek
yasiyoruz. Ve bu da bize iyi yasamak icin katki saglar.” (Katihmci Kodu: G104)

“Bence de katkida bulunmustur. Clinkii hayal giiciimiizii etkiliyor [...]Bu sayede grup
calismasi bence olumlu olmustur.”(Katilimci Kodu: G102)

“Grup ¢alismasi faydali oldu. Ciinkii grup ¢alismasi dedil de kendi basimiza ¢ézseydik
kendi bilgilerimiz bize yetmeyecekti. Grup ¢alismasi yaparak arkadaslarimizin da
bilgilerini alarak daha ¢ok ¢éziim elde ettik. Problemi daha giizel ¢ézebildik.” (Katiimci
Kodu: G301)

Ogrencilerin grup calismasina yonelik gorisleri genellikle olumlu yéndedir. Ancak bunun yaninda
olumsuz gorislere sahip 6grenciler de vardir. Grup calismasi ile alakali olumsuz gorislerin ise
sorumluluklarin yapilmamasi ve grup ici anlagsmazlklarin olmasindan kaynaklandigi gorilmektedir.
Ogrencilerin bu konu ile alakal olumsuz gériislerinden bazilari su sekildedir:

“Bence avantajli olmadi. Ciinki bireysel ¢alisarak daha da kafamizi verebilirdik. Bazi
arkadaslarimiz da katiimadigi igin bence iyi olmadi.” (Katilimci Kodu: G103)

“Bence biraz kétii oldu. Ciinkii eger biz tek kendimiz yapsaydik o zaman daha giizel
olurdu sadece kendi fikirlerimiz. Bir de mesela biz bir fikir séyledigimizde &biirii
bedgenmiyor. Ama ben de kendi fikrimi yazmak istiyorum. Ve bu da sorun oluyor.”
(Katilimci Kodu: G201)
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Ogrencilerle gériisme yapilirken grup calismasinin avantaj ve dezavantajlarinin yaninda yapilan grup
¢alismasini daha farkli sizce nasil yapabilirdik sorusu da yonlendirilmis ve bu konudaki gorusleri
alinmistir. Bu dogrultuda bazi 6grencilerden gelen cevaplar su sekildedir:

“Bence grup icindeki gérev dagilimi haftadan haftaya dedismelidir. Birimiz baskan,
birimiz yazman, birimiz arastirmaci olabiliriz... “(Katihmci Kodu: G203)

“Mesela siz bize bir seyler veriyorsunuz problemler. Biz yapiyoruz onu arkadaslarimizia.
Biz onu tam égrendigimizde sonra ayrilalim. Sonra herkes tek basina yapsin. O anlamis
mi yani.”(Katilimci Kodu: G405)

Bu gorlsler dogrultusunda 6grencilerin grup ¢alismasinda daha farkh uygulamalar yapilmasini
istedikleri bulgusuna ulasiimistir. Bu farkh uygulamalar arasinda grup icerisinde sabit bir gorev
dagiliminin olmamasi, grup Uyelerinin stirekli ayni grupta yer almamasi, énce grup ¢alismasi yapilmasi
sonra bireysel ¢calisma ve tekrardan grup calismasi yapilmasi vs. yer almaktadir.

Tartisma ve Sonug

Bilisim Teknolojileri ve Yazilim dersinde PDO yaklasiminin égrencilerin akademik basarilari tizerindeki
etkilerini belirlemek amaciyla yapilan bu arastirmanin sonucunda, PDO yaklasiminin akademik basariyi
arttirdigi gériilmektedir. Ali, Akhter, Shahzad, Sultana ve Ramzan (2011) tarafindan yapilan galismada da
PDO yaklagimi esas alinarak dért haftalik bir uygulama yapildigi ve uygulama sonunda &grencilerin
akademik basarilarinin ve derse karsi olan motivasyonlarinin arttigi gérilmektedir. Buna ek olarak Albion
ve Gibson (2008)’un vyaptiklari ¢alismada da PDO vyaklasiminin 6grencilerin akademik basarilarini
arttirdig1 belirtiimektedir. Yapilan meta-analiz arastirmalari sonucunda da PDO’nin geleneksel 6gretime
gdre 6grenci basarisi lizerinde yiiksek etkisi oldugunu belirtiimektedir (Ustiin, 2012; Dagyar ve Demirel,
2015). Bu sonuglara benzer sekilde alanyazinda PDO yaklasiminin égrencilerin akademik basarilarini
anlaml bir sekilde arttirdigina ydnelik pek gok arastirma yer almaktadir (Ozyalgin-Oskay, 2007; Giirpinar,
2007; Huelskamp, 2009; Eski, 2011). Ancak bunlarin yanisira PDO’nin dgrencilerin akademik basarilarini
anlaml bir sekilde arttirmadigina yonelik ve geleneksel 6gretime gore etkisiz ya da negatif yonde etkileri
oldugu sonuglarina da deginilmektedir (Kazemi ve Ghoraishi, 2012; Kog¢akoglu, 2008). Genel olarak
yapilan arastirma bulgulari da g6z 6ninde bulunduruldugunda 6grencilerin geleneksel ortamlara kiyasla
PDO yaklasimi kullanilan ortamlarda daha aktif olup kalici 8grenmeler edindikleri, akademik basarilarini
arttirdiklar, tartisarak kendi kararlarini verebildikleri ve iletisim becerilerini gelistirebildikleri
sdylenebilir. Ancak bu olumlu etkilerin gériilebilmesi igcin PDO yaklasiminin giiglii yonlerinin ortaya
¢ikarilabilecegi konularin, hedef kitlenin ve problem durumlarinin dogru bir sekilde secilmesi 6nemli
goriilmektedir. Nitekim PDO yaklasiminin her konuda, her hedef kitlede veya her uygulama siiresinde
istenilen sonuca goétiirmedigi sodylenebilir. Ornegin Kazemi ve Ghoraishi (2012) yapmis olduklari
arastirmada PDO’nin kisa sireli uygulamalarinda geleneksel &gretime gére cok biyik bir fark
yaratmadigini belirtmektedirler. Alanyazin tarandiginda PDO yaklasiminin daha ¢ok Fen Bilimleri
alaninda kullaniminin olumlu etkiler dogurabilecegi kanisi olusabilmektedir. Buna karsin Dagyar ve
Demirel (2015) PDO yaklasiminin daha ¢ok Fen Bilimleri alaninda kullanimina ilaveten uygun konular
secildiginde Sosyal Bilimler, Matematik, Bilgisayar ve Saglik Bilimleri alanlarindaki derslerde de etkili
olabilecegine deginmektedir. Bu baglamda PDO yaklasiminin; grup calismasi, problem ¢dzme becerisi
veya Ogrencinin kendi 6grenme sorumlulugunu almasi gibi glicli yonlerinin kullanilabilecegi durumlarda
dogru bir sekilde kullanilmasinin istenilen sonuglari ortaya ¢ikarabilecegi soylenebilir.

ikinci ve Uglincli arastirma problemleri cercevesinde elde sonuclara bakildiginda hem geleneksel
dgretim yoéntemlerinin uygulandigi kontrol grubunda, hem de PDO yaklasiminin uygulandigi deney
grubunda akademik basari diizeyi artisi oldugu sonuglarina ulasilmaktadir. Ancak deney grubuna yonelik
sayisal veriler incelendiginde erisi puanlari arasindaki fark kontrol grubuna gore daha yliksektir. Bu sonug
da PDO yaklasiminin etkililigi ile ilgili benzer arastirma sonuglari ile értiismektedir. PDO yaklasimini temel
alan benzer deneysel galismalarda da deney grubunun 6n test puanlari ile son test puanlar arasinda
anlamli farkhliklarin ortaya ciktig1 gorilmektedir (Usta, 2013; Uyar ve Bal, 2015).
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PDO yaklasiminin kullaniimasinin uygulanan yaklasimin da avantajlar diisiiniilerek deney grubu
ogrencilerinin problem ¢6zme yeteneklerine olumlu katkilarinin oldugu sdylenebilir. Bu katkinin da
Bilisim Teknolojileri ve Yazihm dersini alan 6grencilerin problem analizi ve ¢6zme becerilerinde,
algoritma ve strateji gelistirmelerinde, programlama ile yazihm projesi gelistirme, uygulama ve
yayginlastirmalarinda olumlu katkilar sunacagi séylenebilir. Elde edilen bu sonug PDO yaklasiminin
bilisim teknolojileri ve yazilm dersinde yer alan “Problem Cézme, Programlama ve Ozgiin Uriin
Gelistirme” 6grenme alaninin 6gretiminde kullanilmasinin 6grenciler agisindan daha etkili sonuglar
dogurabilecegini gostermektedir.

Ogrenci merkezli bir yaklasimin benimsendigi PDO uygulama siirecinde deney grubu égrencilerinin
gruplar halinde ¢alismalarinin 6grencilerin iletisim becerilerinde ve insani iliskilerinde de etkili oldugu
soylenebilir. Clinkli deney grubu Ogrencilerinden alinan goérusler 6grencilerin yaridan fazlasinin diger
arkadaslarinin gorislerine saygih olduklari, grup arkadaslari ile ayni grupta olmaktan memnun olduklari,
grup ici gorevlerde sorumluluklarini yerine getirdikleri ve grup ici tartismalara etkin katilarak bilgilerini
paylastiklari dogrultusundadir. Ayrica 6grencilerin 6grenme siirecine aktif katilmada, problemin daha iyi
anlasilabilmesi icin caba gostermede ve grup icerisinde uyumlu davranislar sergilemede etkin olduklari
gorilmektedir. Bu durum 6grencilerin grup calismasi ve isbirliginin 6n plana ¢iktigi etkinliklere yonelik
olumlu bir tutuma sahip olduklari yéniinde yorumlanabilir. Tekedere ve Mahiroglu (2014) tarafindan
gerceklestirilen calismada da 6grencilerin grup arkadaslarina yonelik olumlu tutumlari olduklarina
yonelik gorigsler alinmistir. Bunlara ilaveten 06grenciler grup c¢alismalarinin farkh fikirleri ortaya
cikarmasindan ve hayal glgclerini gelistirmesinden dolayr olumlu gorislere sahiplerdir. Bu sonuglar
benzer calismalar tarafindan da desteklenmektedir (Belland, Glazewski ve Ertmer 2009; Biber ve Baser,
2012; Uyar ve Bal, 2015).

PDO yaklasimi uygulanirken 6grencilerden grup arkadaslarini degerlendirmelerinin istenmesi onlarin
sergiledikleri davranislarin bilincinde olmalarini saglamaktadir. Bu durumdan elde edilen sonuglar bitiin
olarak degerlendirildiginde grup Uyelerinin gcogunun yapilan grup ¢alismasini benimsedigi ve aktif olmak
icin ¢caba harcadigl, sorumluluklarinin farkinda oldugu, grup ici insani iliskileri Gnemsedigi gibi sonuglara
ulasilabilir.

Arastirma kapsaminda PDO yaklasimini uygulama siirecine ydnelik daha kapsamli bilgi edinilecegi
disunulerek 6grenci gorislerine ilaveten uygulama yapan 6gretmenin de gorislerine basvurulmustur.
Ogretmenler bazi 6grencilerin grup icerisindeki gdrevleri ve sorumluluklari yerine getirmede veya liderlik
roli Ustlenerek problem ¢6zmede c¢ok basarili olduklari, bazilarinin ise basarisiz olduklarini
belirtmektedirler. Bu sonug¢ da 6gretmenin goziinde bazi gruplari yapilan etkinlikler kapsaminda daha
basarili kilarken, bazilarini ise pasif kilmistir. Buradan hareketle PDO yaklasiminda grup calismasinin
6grenme siirecinin temel ayaklarindan biri oldugu dusinuldiginde, gruplarin olusturulmasi ve grup
elemanlarinin secilmesi oldukca &nemli bir siireg olarak degerlendirilebilir. PDO yaklasimi uygulanirken
grup olusturmada sadece akademik basari diizeylerinin énemli olmadigi, bunun yanisira 6grencilerin
iletisim becerileri, liderlik ve grup calismasina olan yatkinliklari gibi daha ¢ok sosyal becerilerini iceren
ozelliklerinin de dikkate alinmasi gerektigi séylenebilir.

Bilisim teknolojileri ve yazihm dersinde uygulamaya konan PDO yaklasiminin égrenciler arasinda
isbirligini destekledigi, aktif katim ve kalici 6grenme sagladigi yéninde etkilerinden de bahsetmek
mimkindir. Ogrencilerden alinan nitel veriler bu gérisleri destekler niteliktedir. Cantiirk-Giinhan ve
Baser (2009) tarafindan yapilan ¢alismada da ¢ocuklarin PDO yaklasiminda isbirligini olumlu bulduklarina
iliskin gériislere rastlanmaktadir. Alan yazin incelendiginde, PDO yaklasiminin kullanildigi calismalarda
ogrencilerin bu yaklasima iliskin olumlu gorusler belirttikleri gorilmektedir (Sendag, 2008; Eski, 2011;
Ozdil, 2011; Uyar, 2014).

Grup calismasi yapmanin olumlu etkilerinin yaninda elbette bazi olumsuz etkilerinin de olduguna
cesitli arastirmalarda rastlanmaktadir (Cantiirk-Glinhan ve Baser, 2009; Tandogan ve Orhan, 2007). Bu
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arastirmada da 6grenciler tarafindan grup ici anlasmazliklarin olmasi, grup tyelerinin grup etkinliklerine
katilmayip bireysel ¢alismak istemeleri, sorumluluklarini yerine getirmemeleri gibi dezavantajlara
deginilmektedir. Bu durum grup calismalari agisindan beklenilen bir durum olarak degerlendirilebilir.
GCunku farkl 6zelliklere sahip 6grencilerle birlikte ¢calisma imkani saglanmasi ortaya ok farkli goruslerin
cikmasina da olanak saglamistir. Ayrica gruplardaki 6grencilerin her birinin farkh kisilik 6zelliklerine sahip
olmalar da grup ici tartismalara neden olmus olabilir. PDO yaklasiminin dezavantajlar gbz éniinde
bulunduruldugunda benzer ifadelerin yer aldigi calismalarin oldugu gorilmektedir (Uyar ve Bal, 2015).
Bunun nedeni olarak belki de okullarda 6grencilerin yeterince grup calismasi yapmalarina olanak
saglanamamasi gosterilebilir. Clinki genellikle kendini bireysel ¢alisma ortaminda bulan 6grencinin bir
anda ekip calismasina uyum saglayabilmesi de zor olabilmektedir. Ders esnasinda yapilan farkl
etkinliklerin 6grencilerde daha kalici 6grenme sagladigl da gesitli arastirmalarca desteklenmektedir
(Biber ve Baser, 2012).

PDO vyaklasimini farkli kilan &zelliklerden biri de 6grenciyi diisinmeye sevk ederek karsilastigi
problemi ¢ézmesini saglamaya olanak taniyabilmesidir. Ezberci zihniyetin Otesinde 6grenciyi slrecte
strekli zihinsel olarak aktif durumda tutacak senaryolar 6grencilere etkinlik olarak sunulmaktadir. Bu
arastirmada da yapilan etkinlikler 6grencilerin grup g¢alismalarini destekleyerek kalici 6grenmelerini
saglamistir. Ogrencilerin bu konudaki gérislerinin ¢ogu olumlu yéndedir. Bu konuyla alakal yapilan
bircok arastirmada grup galismasinin ve isbirligi yapmanin daha kalici ve etkili 6grenmeyi sagladig
bulgularina rastlanmaktadir (Ribeiro, 2011; Uyar ve Bal, 2015). Bazi 6grencilerin etkinliklerin uzun zaman
almasi konusunda ise olumsuz gorislerine rastlanmaktadir. PDO yaklasiminin genel olarak uzun bir siire
gerektirmesi de yaklasimin olumsuz yanlarindan biri olarak alanyazinda yer almaktadir (Cantiirk-Glinhan
ve Baser, 2009).

Oneriler

Arastirmanin amaci dogrultusunda elde edilen bulgulara dayanarak gelistirilen éneriler, uygulamaya
yonelik 6neriler ve yapilacak arastirmalara yonelik dneriler olmak tizere iki baslik altinda toplanmistir.
Uygulamaya yonelik olarak;

e Ortaokulda bilisim teknolojileri ve yazilim dersi haftalik iki ders saatidir. PDO yaklasimi uzun
siire gerektiren bir yaklasimdir. Bu nedenle PDO yaklasimi gibi 6grenci merkezli etkinliklere
donik yaklasimlarin uygulanabilmesi igin ders sayisi arttirilabilir.

e PDO vyaklagiminda etkinliklerin yapilabilmesi igin uzun bir siireye ihtiyac duyulmaktadir.
Dolayisiyla PDO yaklasiminin planlanmasi asamasinda ihtiya¢ duyulan siire iyi hesaplanarak
uygulama plani buna goére olusturulabilir.

e PDO yaklasimini kullanan égretmenin gérisleri dogrultusunda gruplardan bazilarinin verilen
gorevleri ve sorumluluklari yerine getirmede veya liderlik roli Ustlenerek problem ¢ézmede ¢ok
basarili olduklari, bazilarinin ise basarisiz olduklari gorildiginden, gruplarin olusturulmasi
esnasinda akademik basarilarinin yaninda sosyal becerileri de gbz 6niinde bulundurulabilir.

Yapilacak arastirmalara yonelik olarak;

e PDO vyaklasiminin kiigiik gruplar olusturularak sinifta uygulanmasinin akademik basariyi
arttirdigi goraldiginden, deneysel islem uygulanirken farkh degiskenler de gbz onilinde
bulundurularak yaklasimin etkililigi yeniden denenebilir.

e PDO vyaklasimi bilisim teknolojileri ve yazim dersi dgretim programinda yer alan “Problem
Coézme, Programlama ve Ozgiin Uriin Gelistirme” 6grenme alaninin égretiminde kullanilimistir.
Farkli 6grenme alanlarinda da yaklasimin etkililigi denenebilir.

e Ortaokul 5, 7 ve 8. siniflarda da deneysel islem uygulanarak yaklasimin etkililigi denenebilir.
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