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ABSTRACT

It is important to teach students programming at an early age so that they do not have difficulty
in understanding the programming logic when they reach the age of undergraduate education.
Scratch, a visual two-dimensional programming tool, has been developed to accomplish this
purpose. There are studies in the literature related to Scratch on problem-solving skills, but they
are not directed at the steps of problem solving. In order to find a proper solution to a problem, it
is necessary to carry out each problem-solving step in an appropriate way. Based on this need,
the aim of this study is to investigate how teaching programming through Scratch affects the
problem-solving skills of 5th and 6th grade middle school students and to identify the steps that
students go through to solve ill-structured problems. It is also intended that these steps guide
teachers in terms of the pedagogies for teaching coding. This study utilized an explanatory
design, one of the mixed method research designs. In the quantitative stage of the study, a one-
group pretest-posttest model, one of the simple experimental models, was used. In the
gualitative stage, a case study model was used as the research design. A total of 226 5th and 6th
grade students, including 109 males and 117 females, constituted the sample of the study. The
data were collected using a problem-solving skills scale and interview questions. A statistically
significant difference was found between the mean scores of the first and second measurements
of the problem-solving skills scale according to the Wilcoxon signed-rank test result. According to
the results, when teaching programming through Scratch, it is recommended to have students
design games, as an alternative method, for them to develop problem-solving skills. The solution
of a problem is facilitated when students construct a game in their minds in accordance with real-
life conditions and design and detail it in accordance with computational expressions.

Keywords: Scratch, problem-solving skills, teaching programming, coding, middle school
students.
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INTRODUCTION

The results of many national and international studies have shown that problem-solving skills are among the
subjects where elementary and middle school students are least successful. In the 21st century, individuals
have to be good at digital media literacy, innovativeness, creativity, critical thinking, problem solving and
reflective thinking skills (Trilling and Fadel, 2009). In today’s complex and rapidly developing world, we need
young students who have better problem-solving skills than ever. The extent to which these skills are provided
to students in the process from elementary school to university in Turkey is a matter of debate that continues

to be relevant persistently.

It is important to teach students programming at an early age so that they do not have difficulty in
understanding the programming logic when they reach the age of undergraduate education. Scratch, a visual
two-dimensional programming tool, has been developed to accomplish such a purpose (Karabak and Gunes,
2013). Scratch is one of the most commonly used programming languages in today’s programming education.
Scratch is used in the Introduction to Computer Science course at Harvard University, one of the most
respected universities in the world. Scratch keeps up with the era with its constantly updated and evolving
structure (Resnick et al., 2009). The Scratch program is recommended as the first language for young learners
to learn programming (Malan and Leitner, 2007). In the Scratch program, blocks are used to write codes. Since
the block system is based on the drag and drop method, programs can be created quickly and easily.
Programming a game in Scratch is similar to playing Lego. Blocks are combined as in the Lego game. If the right

blocks are combined, a beautiful program, animation or game emerges.

The Information Technologies and Software course is a compulsory course for 5th and 6th grade students, with
two course hours a week, and it is an optional course for 7th and 8th grade students, with two course hours a
week. The subjects of the course determined in the curriculum published by the Ministry of National Education

are as follows:

1. Informatics Literacy
Communicating, Sharing Information and Expressing Oneself by Using Information Technologies

Doing Research, Structuring Information and Working Collaboratively

el

Problem Solving, Programming and Developing Original Products

e (Can develop a strategy to solve a problem and complete a project and can use different
perspectives and approaches when finding a solution.

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

e Can create models, simulations, and animations to examine systems and topics (Milli Egitim

Bakanhgi [MEB], 2012).
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According to Jonassen and Kwon Il (2001), even in the most contemporary learning environments, learning
goals assume individuals to have problem-solving skills. They have classified the types of problems to be used
in problem-based learning environments as “well-structured problems” and “ill-structured problems.” The
solution process of well-structured problems is known, and such problems are well-defined. Ill-structured
problems have multiple solutions. Students constantly solve well-structured problems throughout their
educational lives. What is important here is to create environments which will provide opportunities for

solutions to ill-structured problems.

It is thought that the ill-structured problem environments can be created in Scratch. Ill-structured problems can
be a bit difficult to solve because it is necessary to use information from multiple disciplines. Therefore, using
the Scratch program will also support the learning of knowledge in different disciplines (such as mathematics,
computer science, linguistics, and social studies) (Scratch, 2018). By using Scratch, students can design their
own projects and apply creative solutions to problems they face in real life (Karabak and Giines, 2013; Lee,
2011). The Ministry of National Education encourages the use of Scratch by posting training videos on how to
use Scratch on their website http://scratch.eba.gov.tr. The use of the Scratch program is thought to be useful in
the field of “Problem Solving, Programming and Developing Original Products.” By using Scratch, students will

solve ill-structured problems that they will encounter when designing games.

Kalelioglu and Gilbahar (2014) have investigated how teaching programming through Scratch affects problem-
solving skills of 5th grade students. They carried out an exploratory mixed method research study on 49 5th
grade students. They taught a one-hour course per week for five weeks. They analyzed the problem-solving
skills scale, which they used in their pretest-posttest design semi-experimental study, by running a paired
samples t-test. According to the paired samples t-test results, there were no significant differences between
the mean scores that the students received from the problem-solving skills scale. Brown et al. (2008)
investigated the use of Scratch to teach problem-solving skills to middle school students. A total of four Scratch
lessons were given to 113 middle school 5th and 6th grade students for 45 minutes per week during a month.
The students in the experimental group had higher problem-solving skills than the control group students. Shin
and Park (2014) administered a cognitive testing instrument for problem-solving capacities consisting of five
factors to 46 6th grade students in order to measure the effect of programming in the Scratch environment on
the problem-solving capacities of middle school students. In the study, mathematical logic problems were
solved through Scratch programming. According to the results of the study, problem-solving skills of the
students were positively affected. A statistically significant difference was found in the ability of thinking
differently, decision making, and planning in favor of the experimental group. Nam, Kim and Lee (2010)
examined how a course they prepared to teach Scratch programming to 60 6th grade students affected
problem-solving skills. During a four-week period, eight hours of training was given on Scratch programming.
The PISA 2003 problem-solving test was used as a pretest and posttest, modified to suit the students’ level. A
statistically significant difference was found between the problem-solving ability scores of the experimental

group students and those of the control group students. Akcaoglu and Koehler (2014) examined the effect of
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learning through game design on students’ problem-solving skills. The scores of the experimental group was
significantly higher than those of the control group in each of the following skills: system analysis and design,

decision-making, and problem-solving.

When the studies in the relevant literature are examined, it can be seen that there are different results for the
effect of programming with Scratch on problem-solving skills. In earlier studies, psychological scales, cognitive
tests, and PISA tests were used. In our study, however, we examined the problem-solving steps. In order to
achieve a healthy solution to a problem, it is necessary to carry out each problem-solving step in a healthy way.
Our study reveals the steps students use in the problem-solving process in the Scratch environment. Moreover,
it is intended that these steps guide teachers in terms of the pedagogies for teaching coding. To the best of our
knowledge, we have not encountered a scale where problem-solving steps have been used to solve ill-

structured problems in publications related to Scratch.

It is important to determine the level of problem-solving skills acquired as one of the basic skills in the
curricula, which has been implemented since the 2005-2006 school year. It is thought that students design
games when learning programming with Scratch, as an alternative method, to improve their problem-solving
skills. The game design process naturally involves creating designs and solving problems. Using game designs to
improve problem-solving skills can be considered an ideal match. The aim of this study is to investigate how
teaching programming with Scratch affects the problem-solving skills of 5th and 6th grade middle school

students and to identify the steps that students go through to solve ill-structured problems.
Research Questions

1. Do the problem-solving skills of students differ significantly when learning programming through
Scratch?
a. Do they differ significantly based on gender?
b. Do they differ significantly based on grade level?

2. During the programming through Scratch, what are the steps that students go through to solve ill-
structured problems when (a) interpreting and problem representation, (b) developing solutions and
monitoring of solution processes, and (c) making justifications and evaluating their problem-solving

processes?
METHOD

This study utilized an explanatory design, which is one of the mixed method research designs. In the
guantitative stage of the study, a one-group pretest-posttest model was used, which is one of the simple
experimental models. In the qualitative stage, a case study model was used as the research design. Creswell
and Clark (2007) describe a mixed method research as an approach that allows to collect, analyze and integrate

data using qualitative and quantitative research methods. The reason why the mixed method research is used
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is because it is intended to reach more detailed data to be able to explain the underlying problematic

situations.

In this study, the information that was revealed through the first research question was examined in

depth through the second research question. The study is a mixed study when it is considered as a whole.

When carrying out an explanatory design, first, quantitative data are collected and analyzed, followed by the

collection

of qualitative data to complement the quantitative data (BlyUkoztirk, Cakmak, Akgiin, Karadeniz

and Demirel, 2017). The most important limitation of the simple experimental approach is that it does not

contain co
the resear

interviews

ntrol groups. The case study is a research method based on the question of how and why, allowing
cher to investigate a fact or phenomenon in depth. Information obtained through observations,

and documents can be analyzed using methods such as content analysis and descriptive analysis

(Yildirim and Simsek, 2013).

One-Group Pretest-Posttest Model Research Process

Group

Pretest Procedures Posttest

01 X 02
Problem-Solving Skills Scale Scratch Game Design for 11 Weeks Problem-Solving Skills Scale

(Dependent Variable) (Intervention) (Dependent Variable)

[ CASE STUDY ]

1782

Figure 1. Explanatory Design Research Process
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Picture 1. Pikachu Game Consisting of 7 Levels Designed with 5th Graders

Picture 2. Pikachu Game Consisting of 6 Levels Designed with 6th Graders

Data Collection Instruments

The Problem-Solving Skills scale — developed by Ge (2001) for solving ill-structured problems and translated
into Turkish by Coskun (2004) — was administered as a pretest and a posttest to determine the problem-

solving skills of 5th grade and 6th grade students. During the case study, 27 students were asked certain
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interview questions about the problem-solving steps that were derived from the scale to determine the

procedures that they followed when solving ill-structured problem:s.

Table 1. Interview Questions on Problem-Solving Steps (Ge, 2001)

Problem-Solving Steps Interview Questions

Interpreting and problem representation What do you do before you start solving a difficult problem in Scratch?

Developing solutions and the monitoring of What do you do when you are working on a problem in Scratch?
solution processes

Making justifications and evaluating What do you do when you finish working on a problem in Scratch?
problem-solving processes

Sample

A total of 226 5th and 6th grade students, including 109 males and 117 females, constituted the sample of the
study. The students were studying at a middle school in Bursa province. This study was carried out in 11 weeks
for two course-hours per week in the 2014-2015 school year. The students used the Scratch program for the

first time. The games in Picture 1 and Picture 2 were coded in the Scratch program.

The stratified purposeful sampling method is preferred in order to compare certain sub-groups of interest, and
to illustrate and describe the characteristics of the groups. In this method, it is possible to work with subjects
who can be accessed easily, and a fixed number of elements can be selected from all layers. In the criterion
sampling, however, units that meet a specified criterion are sampled. It can be used when it is desired to

perform an in-depth follow-up study after a quantitative study (Buylkoztiirk et al., 2017).

The scale was used in a one-group pretest-posttest model, one of the simple experimental models for
quantitative data collection. A total of 226 students were selected by using the stratified purposeful sampling
method, one of the non-random sampling methods. The students were at the 5th and 6th grade, at which the
Information Technologies and Software course is a compulsory course. The scale was administered to these
students. During the case study, one of the qualitative research methods, the criterion sampling method, which
is a non-random purposeful sampling method, was used to select students. These students had the potential to
offer rich data from a knowledge point of view. They were highly capable of self-expression, and their grade

point averages were 85 or above. In-depth data were collected from 27 students using the interview method.

Data Analysis

Analysis of the Quantitative Data

The problem-solving skills scale was administered as a pilot study to 100 students who were at the 7th grade.
The reliability coefficient was found to be .83. Quantitative data, which were collected in two steps as the

pretest and posttest, were subjected to the Kolmogorov-Smirnov test. It was found that the data were not
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normally distributed according to the results of this test. The Skewness value was 1.814 and the Kurtosis value
was 4.536. In line with this, it was decided to perform statistical analyzes using non-parametric tests. The
Wilcoxon signed-rank test, one of the nonparametric tests, was used to determine whether there was a
significant difference between the students’ mean scores of problem-solving skills. The Mann-Whitney U,
which is also a nonparametric test, was used to determine whether there was a significant difference between

the students’ mean scores of problem-solving skills according to gender and grade level.
Analysis of the Qualitative Data

Since the conceptual framework of the study was pre-determined based on a literature review and the
guantitative study, it was preferred to analyze the qualitative data using the descriptive research method,
which is the most appropriate method for such situations (Yildirim and Simsek, 2013). The analysis of the data
takes place in four stages: (1) coding data, (2) finding themes, (3) arranging the codes and the themes, and (4)
identifying and interpreting the findings (Yildirnm and Simsek, 2013). Within the scope of the study, these four

steps were carried out as follows:

1. Coding Data: An Excel table was created based on the interview data to include the participants’ pseudo
names in the first column, the answers they gave to the questions in the second column, and the relevant
codes in the third column. Since the themes used in the descriptive analysis were taken from the
problem-solving literature, there was already an existing structure for the analysis of the data, and this
theoretical framework facilitated the analysis of the data. The new codes that emerged during the coding
according to this theoretical framework were also included in the list. The information about the
randomly selected codes from the data and the codes where the answers of the participants fit into are as

shown in Table 2.

Table 2. Descriptive Analysis: A Sample Coding

Pseudo Participant

Participants’ Answers to Questions Code
Names
K - . - -
ardelen | de5|gr1 the pro;e.ct in my mind, | plan what | am going to do, | construct a Construction
scenario, and | think about what the puppet will do.
Ahmet I think about what the game might be like. | imagine it in my head. | .
L . . Construction
construct it using the Scratch characters. | connect it with real life.
Blsra | think about what code blocks | can use to do it. | draw the scenario on Design
paper.

2. Finding Themes: Yildirnm and Simsek (2013) defines “categories or themes” as the categorization and
aggregation of codes or concepts under a more general title. If too many themes emerge, a more general
theme can emerge, covering the earlier themes. The themes created during the descriptive analysis for
the second research question were organized according to the problem-solving steps of Ge (2001), and

they were collected under 3 headings: (1) interpreting and problem representation, (2) developing
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solutions and the monitoring of solution processes, and (3) making justifications and evaluating problem-
solving processes.

3. Organizing Codes and Themes: During the analysis of the second research question, 9 codes were derived
under 3 headings in total. When performing this analysis, we ensured that the codes and themes were
simple and understandable, that codes explained the idea units, and that the themes could aggregate
codes under general headings.

4. Identification and interpretation of findings: A descriptive analysis was carried out at this stage.
According to Yildirim and Simsek (2013), it is necessary for the researcher to describe the data obtained at
this last stage by codes and themes, and then clarify the connection between the data and the research
problems by presenting quotes as well as by exemplifying, explaining, interpreting and visualizing the
data. Throughout this study, each student was given pseudo names while presenting quotes from the

students.
FINDINGS (RESULTS)
Does teaching programming using Scratch significantly affect the problem-solving skills of students?

The data to be compared mean-wise were in the same group and were obtained through two consecutive
measurements. At our disposal, there were pairs of data generated by test results from the same students at
different times. The nonparametric test to determine whether there is a statistically significant difference
between the averages of the data values obtained after two consecutive measurements on the same data

source is called the Wilcoxon signed-rank test.

Table 3. Normality Test

Kolmogorov-Smirnov? Shapiro-Wilk
Statistics N p Statistics N p
difference  .092 226 .000 .967 226 .000

Since the result of the Kolmogorov-Smirnov test for normality was p<.05, the array of differences was not
normally distributed. The Wilcoxon Signed-Rank Test, a non-parametric test, was administered to determine
whether there was a significant difference between the students’ scores before and after the application. The

test results are shown in Table 4 and Table 5 below.

Vatansever, 0. and Baltaci Goktalay, S. (2018). How Does Teaching Programming through Scratch
1786 Affect Problem-solving Skills of 5th and 6th Grade Middle School Students?, International Journal
of Eurasia Social Sciences, Vol: 9, Issue: 33, pp. (1778-1801).



UOESS Year: 9, Vol:9, Issue: 33 SEPTEMBER 2018

Table 4. Wilcoxon Signed-Ranks Test: Descriptive Statistics of the Rank of Difference Scores

N Mean Rank Sum of Ranks
posttest - pretest Negative Ranks 66a 92.77 6123.00
Positive Ranks 147b 113.39 16668.00
Ties 13c
Total 226

a. posttest < pretest
b. posttest > pretest

C. posttest = pretest

According to the descriptive statistics of the rank of difference scores, the posttest scores of 66 students were
lower than their pretest scores, the posttest scores of 147 students were higher than their pretest scores, and

the pretest and posttest scores of 13 students were equal.

Table 5. Wilcoxon Signed-Ranks Test: The Significance Test Result

posttest - pretest
-5.859b
p .000

According to the results of Wilcoxon signed-rank test in Table 5, there was a statistically significant difference
between the students’ pretest and posttest scores (Z=-5.859, p<.005). The fact that the difference scores were
in favor of the positive ranks suggests that teaching programming with Scratch had a significant effect on the
problem-solving skills of the students. The effect size (d=.389) value shows us that teaching programming
through Scratch had a moderate effect on the problem-solving skills of 5th and 6th grade students in middle

school.

When learning programming through Scratch, do the problem-solving skills of students differ significantly

according to gender?

Table 6. Mann-Whitney U Test: The Significance Test Result According to Gender

difference
Mann-Whitney U 6031.500
Wilcoxon W 12026.500
z -.703
p 482

a. Group Variable: Gender

The result of the significance test of the Mann-Whitney U test, which tested the difference between the mean
scores of male and female students, was found to be p=.482>.05. That is, when learning programming through

Scratch, the problem-solving skills of the students did not differ significantly according to gender.
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When learning programming using Scratch, do the problem-solving skills of students differ significantly

according to grade level?

Table 7. Mann-Whitney U Test: The Significance Test Result According to Grade Level

difference
Mann-Whitney U 5476.000
Wilcoxon W 12857.000
YA -1.789
p .074

a. Group Variable: Grade
The result of the significance test of the Mann-Whitney U test, which tested the difference between the mean
scores of 5th and 6th grade students, was found to be p=.074>.05. That is, when learning programming using

Scratch, the problem-solving skills of the students did not differ significantly according to grade level.

What are the steps that students go through in solving ill-structured problems when learning programming

through Scratch?

The question “What do you do before you begin to solve a difficult problem?” — representing the items 1-5 in
the scale that we used to measure problem-solving skills of the students — was related to the stage of
interpreting and problem representation. The question “What do you do when working on the problem?” —
representing the items 6-10 — was related to the stage of developing solutions and the monitoring of solution
processes. The question “What do you do when you finish working on the problem?” — representing the items

11-15 — was related to the stage of making justifications and evaluating problem-solving processes.

What are the steps students go through during the stage of “interpreting and problem representation”?

The first interview question was asked to find out what steps the students went through during the stage of

interpreting and problem representation. The frequency of these steps is given below.

Table 8. Interpreting and Problem Representation

Problem-Solving Steps Frequency (N=27)
Construction 20
Design 7

Other Opinions 2
Construction

According to the frequencies in Table 8, it was found that the students (n=20) constructed the game in their

minds by establishing relations with real life. Below are some of the student views.

Duygu said that “I design the game in my head and edit it. If | have to give an example, it would be like how we
jump up.” She stated that she constructed the action steps in the game with references to real life in her mind.

Ahmet said that “I think about what the game might be like. | imagine it in my head. | construct it using the
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Scratch puppets. | establish connections with real life.” He endorsed the words of Duygu. He stated that he
constructed the game by using real life as a reference, and by using Scratch puppets in his mind. Zilal said, “I
focus on the problem. | play the game a few times. Ideas come to my mind when | play the game. | remember
the information that is necessary at that moment. | analyze the problem a few times while playing the game. |
design the sequence of the code blocks.” She designed the sequence of the code blocks by constructing the

game in her mind.

Burgak stated that he would get a hard time if he began combining blocks of code before constructing the
game in his mind. He expressed the following words: “If | directly begin to work on code blocks without
thinking, | get confused, and it becomes hard to do. | collect different solutions in my head. | consider what |
know about this topic in my head. | design what | have to do for the problem.” Kardelen stated that she
designed the game according to the action of the puppets in her mind, by expressing “I design the project in my

mind, | plan what | am going to do, | construct a scenario, | think about what the puppet will do.”

ibrahim said, “I think about what | am going to do in my head. For example, if the subject is jumping, | consider
whether x or y is going to increase when it jumps.” He matched the game with mathematical expressions while
constructing it in his mind. Scratch also helps to learn mathematical expressions. Muhammet confirmed the
words of Ibrahim with his discourse, “I design the game according to the characteristics of puppets in my mind.
For example, | think about how the jump is going to be.” As an example, the Mario puppet should jump when

the arrow key is pressed. He needs to think about at which axis its value will change over time.
Design

According to the frequencies in Table 8, it is seen that the students (n=7) wrote in the Scratch environment the
design of the game which they had constructed in their minds according to the chronological order of events.

Below are some of the student views.

Emir stated that he put down his design in the Scratch environment by adding comments to the add comments
section. He expressed that “I design the game in the add comment section of Scratch.” Nisanur said that “I sort
out, in bullet points, what | have to do to solve the problem. We cannot know which blocks of code to use
without designing the game.” She stated that she put down in the Scratch environment the action steps
appropriate for the design according to the sequence of actions. Beyza said, “l write the scenario according to
the code blocks into the add comments section.” She put down the design of the game in the Scratch

environment based on the code blocks.

Melike said, “First, | think about how | can do it in my imagination. | plan it and draw it. | design the game on
my notepad.” She stated that the Scratch program encouraged her to use her visual intelligence. With her
words “I think about what code blocks I can use to do it. | draw the scenario on paper,” Biisra also confirmed

that she supported Melike’s opinion.
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What are the steps students go through during the stage of “developing solutions and the monitoring of

solution processes”?

The second interview question was asked to find out what steps the students went through during the stage of
developing solutions and the monitoring of solution processes. According to the frequencies in Table 9, the

students (n = 26) stated that they referred to the design of the game while placing the code blocks.

Table 9. Developing Solutions and the Monitoring of Solution Processes

Problem-Solving Steps Frequency (N=27)
Arranging code blocks according to design 26
Other Opinions 1

Arranging code blocks according to design

As can be understood from the following statements, it was necessary for students to use design-oriented

approaches to solve ill-structured problems.

Duygu’s words, “l place the code blocks according to the design of the game that | visualize in my head.”
supports Sila’s words, “I place the code blocks according to the order of actions in the scene.” Ahmet agrees
with the opinions of Duygu and Sila, by expressing, “I determine the code blocks according to the actions of the
puppets. | place the code blocks according to the order of the game.” Muhammad, with his words, drew
attention to the order in which actions take place: “I place the code blocs according to the order of design. |

place appropriate code blocks for actions that will take place step by step.”

Burgak said, “I examine code blocks and choose the ones that will work for me. I choose the initial code block.
First, | choose which code block to add from the control menu. I finally arrange the order of the code blocks
according to the design by dragging and dropping other code blocks onto the scene.” He, thus, drew attention
to the importance of code blocks corresponding to computational expressions in the control menu. He also
sorted the code blocks according to the design. Emir said, “I place the code blocks according to the design that |
write in the comments section.” He set the order of the code blocks according to the mental design process,

which he had put down in the Scratch environment.

What are the steps students go through during the stage of “making justifications and evaluating their

problem-solving processes”?

The third interview question was asked to find out what steps the students went through during the stage of
making justifications and evaluating their problem-solving processes. According to the frequencies in Table 10,
all of the students stated that they run the program and moved on to the next stage if they did not receive any

errors. They stated that, in case of error, they controlled the order of placement of the code blocks in the
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corresponding section according to the design of the game. However, three students stated that they were

checking the design of the game to find the error.

Table 10. Making Justifications and Evaluating Problem-Solving Processes

Problem-Solving Steps Frequency (N=27)
Running the program and moving to the next step 27

Checking the code blocks according to the design 20

Checking the design 3

Other Opinions 2

CONCLUSION and DISCUSSION

This study was carried out to investigate students’ problem-solving skills through their problem-solving steps.
After teaching programming through Scratch, it was concluded that the problem-solving skills of the students
were positively affected similar to the studies in the literature (Akcaoglu and Koehler, 2014; Brown et al., 2008;
Calder, 2010; Nam et al.,, 2010; Shin and Park, 2014). Moreover, the problem-solving skills did not vary
according to grade level and gender. According to the results of Kalelioglu and Gilbahar (2014), there were no
significant differences between the mean scores of the students’ problem-solving skills. They stated that the
lack of a significant difference in their research results may be due to the short training period and small
sample size. As stated in the study of Karabak and Giines (2013), the amount of time allocated for the field of
“Problem Solving, Programming and Developing Original Products” in the annual plan of the curriculum of the
Information Technologies and Software course is equivalent to 22 course hours for 11 weeks. The reason why
there was a significant difference in our study may be that the students received 22 course hours of education,

and the sample size was sufficient.

According to Robertson (2012), compared to playing a game, the process of designing a game is a cognitive
process involving complex design tasks. Design tasks require the use of many interrelated variables and
parameters to create a complete and functional system. The students had to use conditional expressions and
loops (computational expressions) during the game design process in the Scratch program. Therefore, it was
found in our study that game design projects force students to learn programming expressions similar to the

previous studies (Adams, 2010; Adams and Webster, 2012; Claypool, 2013).

Considering the stage of interpreting and problem representation, the students constructed their games in
their minds by referring to real life and put down in the Scratch environment the design of their games which
they had constructed. The students stated that they would be challenged if they directly began combining code
blocks before constructing the game in their minds. Gomes and Mendes (2007) explored the difficulties of
learning programming and the solutions to those difficulties. They emphasized that many times students go
through the process of solving a problem without fully understanding the problem. In the Scratch environment,
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students define the problem by first constructing ill-structured design tasks of their games in their minds and
then by putting it down in the Scratch environment. It is found that, students also learn mathematical
expressions such as x and y axes, similar to previous studies (Calder, 2010; Lee, 2011; Resnick et al., 2009). In
our study, it was also reported that, this act of students — constructing the game in their minds in accordance
with real life conditions —supports the development of their imaginations, similar findings were found in the

literature (Burke and Kafai, 2010; Giannakos, Jaccheri and Proto, 2013; Wilson and Moffat, 2010).

As understood from the student views, during the process of programming a game in Scratch, the stage of
defining the problem is an important stage in solving ill-structured problems because it facilitates the solution
process of the problem. The definition of the problem depends on the interpretation or understanding of the
problem (Chi and Glaser, 1983; Jonassen, 1997; Voss and Post, 1988). When the problem is characterized well
(Michaelson, 2015), it becomes relatively easier to devise a solution in the Scratch environment. In order to
test possible solutions and to code information, students define constraints by detailing the initial state of the

problem by using a design-oriented approach.

Students place code blocks according to the design of the game in the stage of developing solutions and the
monitoring of solution processes. There is a design that students take as a reference. The game design of each
student for the solution of the problem is different. As can be seen from the students’ views, there is no single
solution to ill-structured problems that can be determined by going through a specific decision-making process,
and this finding is also consistent with the literature (Chi and Glaser, 1983; Jonassen, 1997). During the game
programming process through Scratch, each student learns at his or her own pace (Gomes and Mendes, 2007)
and gradually builds his or her own knowledge. Students also noted the importance of code blocks
corresponding to computational expressions in the control menu at this stage. When we look at the relevant
literature (Adams and Webster, 2012; Brown et al., 2008; Calder, 2010; Claypool, 2013), we see that the
Scratch program is successful in teaching computational concepts. Game design tasks improve intrinsic

motivation in learning computational concepts.

Considering the opinions of the students regarding the decision-making and evaluation stage, the majority of
the students were designing their games correctly, and mistakes were mostly due to their inability to combine
code blocks according to the design. The reason for this is that they did not design their games in accordance
with the computational statements while detailing their designs. Accordingly, they had difficulty in finding the
expressions corresponding to logical and conditional expressions, i.e., computational expressions, in the control
menu of the Scratch program. The process of solving ill-structured problems can be considered as a design
process. Students need to design their games in accordance with the computational expressions in the control
menu. This process can be defined as a computational thinking process (Aho, 2012; Barr, Harrison and Conery,

2011; Michaelson, 2015; Wing, 2006).

Solving problems that are not conceptually structured can be thought of as a design process, not a systematic
study for problem solving. The solution of problems is facilitated when students construct a game in their
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minds in accordance with real-life conditions and design and detail it in accordance with computational
expressions. When the students designed a game with the help of Scratch, they mainly performed the
following actions in the order given: (1) They constructed the game in their minds in accordance with real life
conditions, (2) put down in the Scratch environment the design of the game which they had constructed, (3)
placed the code blocks according to the design, (4) run the program and go to the next stage, and (5) checked
the code blocks in relevant sections according to the design in case of error. The students checked the relevant
section according to their designs in the event of an error. This shows the importance of designing games

according to computational expressions (Aho, 2012; Barr et al., 2011; Michaelson, 2015; Wing, 2006).

As can be understood from the students’ views, each student has a different computational thinking process. It
is possible to say that today it is necessary for individuals to be aware of different ways of thinking and to take
decisions by using a computer logic when solving problems; that is to say, they need to adopt a computational
thinking approach (Barr et al., 2011; Wing, 2006). The participants thought that the Scratch software used to
teach programming can contribute to multifaceted thinking and creating alternative solutions. This view of the
participants is important in that it suggests that the Scratch software may support computational thinking in

these contexts.
SUGGESTIONS

According to the results, when teaching programming with Scratch, it is recommended to have students design
games, as an alternative method, for them to develop problem-solving skills. When we examine the problem-
solving steps of the students, it is recommended to implement a design-oriented approach for them to solve ill-
structured problems in the Scratch environment and to successfully complete game projects. In order to
provide guidance to students during the stage of interpreting and problem representation, animating puppets
in the classroom environment together with the students with reference to real life will accelerate and
facilitate the mental processes of students. Teachers are advised to guide students in detailing their game

designs in accordance with the computational statements in the control menu of Scratch.

Although there has been a steady increase in the publications related to programming in the relevant literature
since 2012, these publications do not focus on the pedagogies for teaching coding. The steps that students
follow in the game programming process through Scratch can guide teachers in terms of the pedagogies for
teaching coding. As the Scratch program is a two-dimensional visual programming tool, it is suggested to
implement the study using the Alice program, which is a three-dimensional visual programming tool. In

addition, it is recommended that the study is carried out using true experimental designs.
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SCRATCH iLE PROGRAMLAMA OGRETMEK 5. VE 6. SINIF OGRENCILERIN PROBLEM COZME
BECERILERINi NASIL ETKILER?

TURKGE GENi§ OZET

GiRiS

Pek ¢ok ulusal ve uluslararasi arastirmalarin sonuglari ilkdgretim ve ortadgretim 6grencilerinin en basarisiz
olduklari alanlar igerisinde problem ¢ézme becerisinin oldugunu gostermistir. 21. yizyilda insanlarin sahip
olmasi gereken beceriler dijital medya okuryazarligi, yenilik getirme, yaraticilik, elestirel diisinme, problem
¢dzme ve yansitici digsiinme becerileridir (Trilling ve Fadel, 2009). Bugtiniin karmasik ve hizla gelisen diinyasinda
her zamankinden daha fazla problem ¢6zme becerilerine sahip geng 6grencilere ihtiyacimiz vardir. Tirkiye’de
ilkokuldan Universiteye kadar olan siregte, 6grencilere bu becerilerin ne derece kazandirildigi ise surekli

giincelligini koruyan bir tartisma konusudur.

Ogrencilerin lisans seviyesine geldiklerinde programlama mantigini kavramakta giiclik cekmemeleri igin erken
yaslarda programlama egitimi verilmesi 6nem tasimaktadir. Bunun igin gorsel iki boyutlu bir programlama araci
olan Scratch gelistirilmistir (Karabak ve Giines, 2013). Scratch, giinimizde programlama egitiminde en ¢ok
kullanilan programlama dillerinden biridir. Dinyanin en saygin lniversitelerinden biri olan Harvard’da bilgisayar
bilimlerine giris dersinde Scratch kullaniimaktadir. Scratch, siirekli glincellenen ve gelisen yapisi ile de ¢caga ayak
uydurmaktadir (Resnick vd., 2009). Geng 6grencilerin programlamayi 6grenmeleri igin ilk dil olarak Scratch’i

kullanmalari tavsiye edilmektedir (Malan ve Leitner, 2007).

ilgili alanyazindaki calismalar incelendiginde Scratch ile programlama &gretiminin problem ¢6zme becerisine
etkisine yonelik farkl sonuglar gorilmektedir. Calismalarda; psikolojik dlgekler, bilissel testler ve PISA testleri
kullanilmisgtir. Bizim arastirmamizda ise problem ¢é6zme adimlarina bakilmaktadir. Bilgimiz dahilinde, Scratch ile
ilgili yayinlarda yapilandiriimamis problemlerin ¢ézimine yonelik problem ¢ézme adimlarinin kullanildigi bir
Olcek bulunmamaktadir. Problemin ¢dziimiine saghkh bir sekilde ulagsabilmek igin problem ¢dzme adimlarinin
her birinin saglikli bir sekilde gergeklestiriimesi gerekmektedir. Bizim calismamiz 6grencilerin Scratch
ortaminda problem ¢6zme siirecinde kullandiklari adimlari ortaya ¢ikarmaktadir. Ayrica, bu adimlarin kodlama

o0gretiminin pedagojisi agisindan 6gretmenlere rehberlik etmesi amaglanmaktadir.

Problem ¢6zme becerilerine sahip 6grenciler yetistirmek icin alternatif bir metot olarak Scratch ile
programlama 6gretiminde oyun tasarlanmasi distnilmektedir. Oyun tasarimi siireci dogal olarak tasarim ve
problem ¢6zmeyi gerektirmektedir. Problem ¢6zme becerilerini gelistirmek icin oyun tasarlamak ideal bir
eslesme olarak kabul edilebilir. Bu galismanin amaci, Scratch ile programlama 6gretiminin ortaokul 5. ve 6. sinif
ogrencilerinin problem ¢6zme becerileri Uzerindeki etkisini arastirmak ve o6grencilerin yapilandiriimamis

problemleri ¢6zerken uyguladiklari islem adimlarini belirlemektir.
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Arastirma Sorulari

1. Scratch ile programlama 6gretiminde 6grencilerin problem ¢6zme becerileri anlamli bir farklilik
gostermekte midir?
c. Cinsiyete gore anlamli bir farklilik gostermekte midir?
d. Sinif seviyesine gore anlamli bir farkhilhk géstermekte midir?

2. Scratch ile programlama 6gretiminde 6grencilerin yapilandiriimamis problemleri ¢o6zerken;
yorumlama ve problemin tanimlanmasi, ¢éziimler gelistirme ve ¢dzim sirecini izleme, karar verme

ve ¢0zUm silrecini degerlendirme asamalarinda uyguladiklari islem adimlari nelerdir?
YONTEM

Karma yontem arastirmalarindan aciklayici desen kullanilan bu arastirmanin nicel asamasinda basit deneysel
modellerden tek grup 6ntest / sontest model, nitel asamasinda ise arastirma deseni olarak durum ¢alismasi
kullanilmistir. Karma arastirma yénteminin kullanilmasi problem durumlarini agiklamada daha detayl verilere
ulasilmak istenmesinden kaynaklanmaktadir. Bu arastirmada birinci arastirma sorusuyla ortaya cikartilan
bilgiler ikinci arastirma sorusuyla derinlemesine incelenmistir. Calisma bir bltin olarak ele alindiginda karma

bir calismadir.
Veri Toplama Araglari

Yapilandiriimamis problemlerin ¢6zimine yonelik Ge (2001) tarafindan gelistirilen, Coskun (2004) tarafindan
Tirkce’ye gevrilen 6lgek 5. ve 6. sinif 6grencilerinin problem ¢dzme becerilerini belirlemek amaciyla 6ntest ve
sontest olarak uygulanmistir. Durum calismasinda, Ogrencilerin yapilandiriimamis problemleri ¢ozerken
uyguladiklari islem adimlarini belirlemek igin, 27 6grenciye 6lgcekteki problem ¢6zme adimlarina iliskin milakat

sorulari yoneltilmistir.

Tablo 1. Problem C6zme Adimlarina iliskin Miilakat Sorulari Ge (2001)

Problem Cozme Adimlari Milakat Sorular
Yorumlama ve problemi tanimlama Scratch’ta zor bir problemi ¢dzmeye baglamadan 6nce ne yaparsin?
Coziimler gelistirme ve ¢6zlim sirecini Scratch’ta problem Uzerinde galisirken ne yaparsin?
izleme
Karar verme ve problem ¢6zme sirecini Scratch’ta problem lzerinde galismayi bitirdikten sonra ne yaparsin?

degerlendirme

Arastirma Grubu

Arastirmanin 6rneklemini Bursa ili Osmangazi ilgesindeki bir ortaokulda 6grenim goéren 109 erkek, 117 kiz

ogrenci olmak (izere toplam 226 5. ve 6. sinif 6grencisi olusturmaktadir. Bu arastirma, 2014-2015 egitim
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dgretim yilinda haftada iki ders saati olmak lizere 11 haftada gerceklestirilmistir. Ogrenciler Scratch programini

ilk kez kullanmiglardir.
Verilerin Analizi
Nicel Verilerin Analizi

Problem ¢6zme becerisi 6lgegi, pilot ¢alisma olarak 7. sinifa giden 100 68renciye uygulanmis ve yapilan
calismada giivenirlik katsayisi 0,83 olarak bulunmustur. On test ve son test olmak lizere iki asamada toplanan
nicel veriler Kolmogorov-Smirnov testine tabi tutulmus ve bu test sonucuna gére normal dagiimadiklari tespit
edilmistir. Skewness degeri 1,814 ve Kurtosis degeri 4,536 olarak bulunmustur. Bunun dogrultusunda
parametrik olmayan testlerle istatistiksel analizlerin yapilmasina karar verilmistir. Parametrik olmayan
testlerden Wilcoxon isaretli siralar testi ile 6grencilerin problem ¢6zme becerileri puan ortalamalari arasinda
anlamli bir farkhlik olup olmadigina bakilmistir. Parametrik olmayan testlerden Mann-Whitney U testi ile
ogrencilerin problem ¢6zme becerileri puan ortalamalari arasinda cinsiyete ve sinif seviyesine gore anlamli bir

farkhihk olup olmadigina bakilmistir.
Nitel Verilerin Analizi

Arastirmanin kavramsal cergevesi, alanyazin tarama kisminda ve nicel arastirma kapsaminda 6nceden
belirlendiginden, arastirmanin nitel kismini gergeklestirebilmek amaciyla, bu tir durumlar igin en uygun yéntem
olan betimsel arastirma yontemi (Yildirim ve Simsek, 2013) kullanilarak verilerin analiz edilmesi tercih
edilmistir. Bu dogrultuda, verilerin analizi dért asamada gergeklestirilmistir: (1) verilerin kodlanmasi, (2)
temalarin bulunmasi, (3) kodlarin ve temalarin diizenlenmesi, (4) bulgularin tanimlanmasi ve yorumlanmasi

olmaktadir.
BULGULAR

Scratch ile programlama 6gretiminin 6grencilerin problem ¢6zme becerileri lizerinde anlaml bir etkisi var

midir?

Yapilan Kolmogorov-Smirnov testine gore verilerin normal dagilmadigi tespit edilmistir (p<0,05). Bu nedenle,
ogrencilerin uygulama 6ncesi puanlari ile uygulama sonrasi puanlari arasinda anlamh bir fark olup olmadigini
belirlemek icin, parametrik olmayan bir test olan Wilcoxon isaretli Siralar Testi uygulanmistir. Wilcoxon isaretli
siralar testinin sonucuna goére; 6grencilerin 6n test ve son test puanlari arasinda istatistiksel olarak anlaml bir
fark gozlenmistir (Z=-5.859, p<.005). Fark puanlarinin pozitif siralar lehine olmasi, Scratch ile yapilan
programlama oOgretiminin Ogrencilerin problem ¢6zme becerileri lzerinde anlamli bir etkisinin oldugunu
gostermektedir. Hesaplanan etki blyuklGgi (d=0,389) degeri; Scratch ile programlama 6gretiminin ortaokul 5.
ve 6. sinif 6grencilerinin problem ¢dzme becerileri (izerinde orta diizeyde bir etkisi oldugunu gostermektedir.

Farklar puan dizisinin betimsel istatistiklerine goére; 66 6grencinin son test puani 6n test puanina gore diisiik
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cikmistir, 147 6grencinin son test puani 6n test puanina gore yiksek ¢ikmistir, 13 6grencinin ise 6n test ve son

test puanlari esit ctkmistir.

Kiz ve erkek 6grencilerin puan ortalamalari arasinda fark olup olmadigi Mann-Whitney U testi ile sinanmustir.
Buna gore, Scratch ile programlama 6gretiminde 6grencilerin problem ¢ézme becerileri cinsiyete gore anlamh
bir farklilk gostermemektedir (p>0,05). 5. ve 6. sinif 6grencilerinin puan ortalamalari arasinda fark olup
olmadigi da Mann-Whitney U testi ile sinanmistir. Benzer sekilde, Scratch ile programlama 6gretiminde

ogrencilerin problem ¢dzme becerileri sinif seviyesine gére anlamli bir farklilik géstermemistir (p>0,05).

Scratch ile programlama 6gretiminde 6grencilerin yapilandiriimamis problemleri ¢ézerken uyguladiklari islem

adimlari nelerdir?

Ogrenciler Scratch ile oyun tasariminda agirlikh olarak sirasiyla; oyunu zihinlerinde gercek hayat sartlarina
uygun olarak kurgulamaktadirlar, kurguladiklari oyunun tasarimini metne ddkmektedirler, tasarima uygun
olarak kod bloklarini yerlestirmektedirler, programi calistirip bir sonraki asamaya gec¢mektedirler ve hata

durumunda ilgili bélimdeki kod bloklarini tasarima gore kontrol etmektedirler.
TARTISMA VE SONUG

Bu galisma, 6grencilerin problem ¢dzme becerilerinin problem ¢6zme adimlari tizerinden arastirilmasi amaciyla
gerceklestirilmistir. Scratch ile yapilan programlama 6gretiminin sonucunda, 6grencilerin problem ¢ézme
becerilerinin daha 6nceki ¢alismalarda da bulundugu gibi olumlu yonde etkilendigi (Akcaoglu ve Koehler, 2014;
Brown vd., 2008; Calder, 2010; Nam, Kim ve Lee, 2010; Shin ve Park, 2014) sonucuna ulasiimistir. Ayrica,
problem ¢6zme becerileri sinif seviyesine ve cinsiyete gore farkhlik géstermemektedir. Kalelioglu ve Gilbahar’in
(2014) arastirma sonugclarina gore, 5 haftalik birer saatlik uygulama sonucunda, ayni sinif seviyesindeki
Ogrencilerin Ontest ve sontest problem ¢dzme beceri puan ortalamalari arasinda anlamli bir farklihk olmadigi
bulunmustur. Bu sonucun egitim siresinin kisali§indan ve 6rneklemin kiigukligiinden kaynaklanabilecegini
ifade etmislerdir. Karabak ve Gilines’in (2013) calismasinda belirtildigi tGzere Bilisim Teknolojileri ve Yazilim
dersinin 6gretim programinda Problem Cézme, Programlama ve Ozgiin Uriin Gelistirme alaninin yillik plandaki
suresi en az 11 haftalik 22 ders saati sliresine denk gelmelidir. Bizim arastirmamizda anlamli farklilik ¢tkmasinin

sebebi egitimin 22 ders saatini dolduracak sekilde verilmesi ve 6rneklem buyikliglniin yeterli olmasidir.

Robertson (2012)’a gore; oyun oynamaya kiyasla, oyun tasarim siireci karmasik tasarim gorevleri iceren bilissel
bir slirectir. Tasarim gorevleri, tam ve islevsel bir sistem olusturmak icin pek ¢ok birbiri ile iliskili degiskenin ve
parametrenin kullaniimasini gerektirir. Ogrenciler, Scratch programinda oyun tasarim siirecinde kosullu
ifadeleri ve dongtleri (kompitasyonel ifadeleri) kullanmak zorunda kalmislardir. Dolayisiyla ilgili alanyazinda
(Adams, 2010; Adams ve Webster, 2012; Claypool, 2013) gosterildigi gibi, bu ¢alismada da oyun tasarimi

projelerinin, 6grencileri programlama deyimlerini 6grenmeye zorladigl bulunmustur.
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Yorumlama ve problemi tanimlama agsamasina baktigimizda 6grencilerin oyunu zihinlerinde gergek hayati
referans alarak kurguladiklari ve bu kurguladiklari oyunun tasarimini metne doktikleri goriilmektedir.
Ogrenciler, oyunu zihinlerinde tasarlamadan direkt uygulamaya yonelik kod bloklarini birlestirmeye
gectiklerinde zorlanacaklarini ifade etmislerdir. Gomes ve Mendes (2007) programlama 6grenmenin giglikleri
ve ¢OzUmlerini arastirdiklari ¢alismalarinda 6grencilerin bir¢ok kez, problemi tam anlamiyla anlamadan
problemin ¢dziimiine ydnelik eyleme gegtiklerini vurgulamistir. Ogrenciler, Scratch ortaminda yapilandirilmamis
oyun tasarim gorevlerini ilk once zihinlerinde kurgulayarak ve tasarim sirecini metne dokerek problemi
tanimlamaktadirlar. Bu galismada, alanyazinda (Calder, 2010; Lee, 2011; Resnick vd., 2009) belirtildigi gibi
ogrencilerin x ve y ekseni gibi matematiksel ifadeleri de 6grendikleri gérilmustir. Ayrica, 6grencilerin, oyunu
zihinlerinde gergek hayat sartlarina uygun olarak kurgulamalarinin hayal glicinin gelisimini destekledigi
bulunmustur ve bu alanyazindaki bulgularla értiismektedir (Burke ve Kafai, 2010; Giannakos, Jaccheri ve Proto,

2013; Wilson ve Moffat, 2010).

Ogrenciler, ¢oziimler gelistirme ve ¢dziim siirecini izleme asamasinda kod bloklarini oyunun tasarimina gére
yerlestirmektedirler. Ogrencilerin referans olarak aldiklari bir tasarim vardir. Her &grencinin problemin
¢6ziimiine yonelik oyun tasarimi farkhlik gdstermektedir. Ogrenci gorislerinden anlasilacagl (izere;
yapilandiriilmamis problemlerin, belirli bir karar alma stireci kullanilarak saptanabilen tek bir ¢6zim yolu yoktur
ve bu bulgu alanyazinla da uyusmaktadir (Chi ve Glaser, 1983; Jonassen, 1997). Scratch ile oyun programlama
surecinde her 6grenci kendi temposunda 68renmekte (Gomes ve Mendes, 2007) ve asamali olarak kendi
bilgisini olusturmaktadir. Ogrenciler, ayni zamanda, bu asamada kontrol menisiindeki kompiitasyonel ifadelere
karsilik gelen kod bloklarinin &nemine dikkat ¢ekmistir. ilgili alanyazina (Adams ve Webster, 2012; Brown vd.,
2008; Calder, 2010; Claypool, 2013) baktigimizda Scratch programinin komputasyonel kavramlari 6gretmekte
basarili oldugunu goérmekteyiz. Oyun tasarim gorevleri kompitasyonel kavramlarin 6grenilmesinde igsel

motivasyonu arttirmaktadir.

Karar verme ve degerlendirme asamasinda 6grenci gorislerini inceledigimizde; 6grencilerin cogunlugu oyunu
dogru tasarlamaktadir, hatalar g¢ogunlukla kod bloklarini tasarima uygun birlestirememelerinden
kaynaklanmaktadir. Bunun sebebi olarak da tasarimi detaylandirirken kompitasyonel ifadelere uygun olarak
tasarlamadiklari gosterilebilir. Dolayisiyla, mantiksal ve kosullu ifadelerin yani komputasyonel ifadelerin
karsihgini  Scratch programindaki Kontrol menisinde bulmakta zorlanmaktadirlar. Yapilandirilmamis
problemlerin ¢6zim sireci tasarim siireci olarak distinilebilir. Ogrencilerin  kontrol menisiindeki
kompitasyonel ifadelere uygun olarak oyunu tasarlamalari gerekmektedir. Bu siireg ise bilgi islemsel slireg

(Aho, 2012; Barr, Harrison ve Conery, 2011; Michaelson, 2015; Wing, 2006) olarak tanimlanabilir.

Kavramsal olarak yapilandirilmamis problemleri ¢ozmek, problem ¢6zUmu igin sistematik olarak bir arastirma
degil de bir tasarim siireci olarak distiniilebilir. Ogrencilerin oyunu zihinlerinde gercek hayat sartlarina uygun
olarak kurgulamalari, kompiitasyonel ifadelere uygun olarak tasarlamalari ve detaylandirmalari problemin

¢6zimiinl kolaylastirmaktadir. Ogrenciler Scratch ile oyun tasariminda agirlikli olarak sirasiyla; oyunu
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zihinlerinde gergek hayat sartlarina uygun olarak kurgulamaktadirlar, kurguladiklari oyunun tasarimini metne
dokmektedirler, tasarima uygun olarak kod bloklarini yerlestirmektedirler, programi calistirip bir sonraki
asamaya ge¢mektedirler ve hata durumunda ilgili boélimdeki kod bloklarini tasarima gore kontrol
etmektedirler. Ogrencilerin hata durumunda, ilgili b&limi tasarima gére kontrol etmeleri; oyunu
komputasyonel ifadelere uygun tasarlamalarinin 6nemini gostermektedir (Aho, 2012; Barr vd., 2011;

Michaelson, 2015; Wing, 2006).

Ogrenci gorislerinden de anlasilacag (izere her 6grencinin bilgi islemsel disiinme sireci farkhlik
gostermektedir. Bu durum, giinimizde bireylerin farkh diusiinme bigimlerinin farkinda olmasinin ve problem
¢6zUmune giden yolda bilgisayar mantigiyla kararlar almasinin; yani, bilgi islemsel distinmesinin (Barr vd.,
2011; Wing, 2006) gerekli oldugunu gostermektedir. Katilimcilarin programlama 6gretiminde kullanilan Scratch
yaziliminin ¢ok yonli dislinmeye ve alternatif ¢dziim yollarinin olusturulmasina katkida bulunabilecegine iliskin
gorisleri, Scratch yazilminin bilgi islemsel diistinmeyi bu agilardan destekleyebilecegini gostermesi agisindan

onemlidir.
ONERILER

Ortaya ¢ikan sonuglara gore; problem ¢ézme becerilerine sahip 6grenciler yetistirmek icin alternatif bir metot
olarak programlama ogretirken Scratch ile oyun tasarlanmasi dnerilmektedir. Ogrencilerin problem ¢ézme
adimlarini inceledigimizde, Scratch ortaminda yapilandiriimamis problemleri ¢dzebilmeleri ve oyun projesini
basari ile tamamlamalari igin tasarim odakli yaklasim uygulanmasi dnerilmektedir. Yorumlama ve problemin
tanimlanmasi asamasinda Ogrencilere rehberlik saglanmasi acisindan, sinif ortaminda oyundaki kuklalarin
ogrenciler ile gercek hayati referans alarak canlandiriimasi 6grencilerin zihinsel sireglerini hizlandiracak ve
kolaylastiracaktir. Ogrenciler, Scratch Kontrol meniisiindeki kompiitasyonel ifadelere uygun olarak oyunun

tasarimini detaylandirirken 6gretmenlerin rehberlik etmeleri 6nerilmektedir.

Programlama konusu ile ilgili yayinlarda 2012 yilindan bu yana istikrarl bir artis gorilse de bu yayinlar kodlama
Ogretiminin pedagojisine yogunlasmamaktadir. Scratch ile oyun programlama sirecindeki 6grencilerin
kullandiklari islem adimlari kodlama 6gretiminin pedagojisine yonelik 6gretmenlere rehberlik edebilir. Scratch
programi iki boyutlu gorsel bir programlama araci oldugundan, ¢alismanin derinlik hissi veren ve béylece daha
gercekei olabilecek lg¢ boyutlu gorsel bir programlama araci olan Alice programi kullanilarak uygulanmasi

onerilebilir. Ayrica, gercek deneysel desenler ile arastirmalar gergeklestirilmesi 6nerilmektedir.

Anahtar Kelimeler: Scratch, problem ¢6zme becerisi, programlama 6gretimi, kodlama, ortaokul 6grencileri.
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