PEGEM JOURNAL OF

EDUCA}ION

INSTRUCTION

Article Type:
Research Paper

Original Title of Article:
Design thinking: Opinions and experiences of middle school students

Turkish Title of Article:
Tasarim odakl diistiinme: Ortaokul 6grencilerinin goris ve deneyimleri

Author(s):
Ayse CIFTCIi, Mustafa Sami TOPCU

For Cite in:

Ciftci, A. & Topgu, M. S. (2020). Design thinking: Opinions and experiences of middle school students.
Pegem Egitim ve Ogretim Dergisi, 10(3), 961-1000. http://dx.doi.org/10.14527/pegegog.2020.030

Makale Turu:

Ozgiin Makale

Orijinal Makale Baghg:
Design thinking: Opinions and experiences of middle school students

Makalenin Tiirkge Baghgi:
Tasarim odakl diistinme: Ortaokul 6grencilerinin goris ve deneyimleri

Yazar(lar):
Ayse CIFTCi, Mustafa Sami TOPCU

Kaynak Gosterimi igin:

Ciftci, A. & Topgu, M. S. (2020). Design thinking: Opinions and experiences of middle school students.
Pegem Egitim ve Ogretim Dergisi, 10(3), 961-1000. http://dx.doi.org/10.14527/pegegog.2020.030

s PEG “MAKADEMI



&)

8 & Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 961-1000
53]

8 PEGEM wWww.pegegog.net
& AKADEMI

Design thinking: Opinions and experiences of middle school students

Ayse CiFTCi ", Mustafa Sami TOPCU ~®

® Mus Alparslan University, Faculty of Education, Mus/Turkey
® Yildiz Technical University, Faculty of Education, istanbul /Turkey @ CrossMark

Article Info Abstract
DOI: 10.14527/pegegog.2020.030 The aim of the present resc—.zarch is Fo examing the opinion§ .a‘nd experie.nces (.Jf ?th
grade students towards design thinking. In this context, activities for design thinking
Article History: about energy transformations included in the science curriculum were conducted for
Received 01 March 2020 four weeks. Phenomenology method, one of the qualitative research methods, was
Revised 12 June 2020 used in the study carried out with thirty-six 7th grade students. The students' opinions
Accepted 29 June 2020 about design thinking were obtained through open-ended questions and their
Online 10 August 2020 experiences through diaries. Content analysis method was used to analyse the data
collected from the open-ended questionnaire and the student diaries. In line with the
Keywords: students' views on design thinking, 7 themes emerged: Contributions of design
Design thinking, thinking, difficulties encountered in the implementation of design thinking, difficulty
Middle school students, level of design thinking stages, getting support during the implementation of design
Opinion, thinking, degree of appreciation of design thinking stages, spending time for design
Experience. thinking activities in the future and participating in design thinking activities outside of
school. As a result of the analysis of the diaries, three themes emerged: learning,
Article Type: satisfaction and criticism. It is thought that the opinions and experiences of middle
Research paper school students towards design thinking will contribute to the design of learning

environments in a more qualified way.

Tasarim odakli diisiinme: Ortaokul 6grencilerinin goriis ve deneyimleri

Makale Bilgisi Oz
DOI: 10.14527/pegegog.2020.030 IVIevcyt al:a?twmanm am.au, c?rt.a.okul 7. smlf ogrencilerinin tasanrlm odakli digiinmeye
yonelik gorus ve deneyimlerini incelemektir. Bu kapsamda dort hafta boyunca fen
Makale Gegmisi: bilimleri dersi 6gretim programinda yer alan enerji déntstmleri konusunda tasarim
Gelis 01 Mart 2020 odakli dusinmeye yonelik etkinlikler gergeklestirilmistir. Arastirmada nitel arastirma
Dizeltme 12 Haziran 2020 yontemlerinden fenomenoloji yontemi kullanilmistir. Arastirma, 36 ortaokul 7. sinif
Kabul 29 Haziran 2020 dgrencisi ile gergeklestirilmistir. Ogrencilerin tasarim odakli disiinmeye yénelik
Cevrimigi 10 Agustos 2020 gorisleri agik uglu sorularla, deneyimleri giinliiklerle ortaya gikartilmaya gahgiimistir.
Acik uglu soru formundan ve giinliiklerden elde edilen verilerin analizinde igerik analizi
Anahtar Kelimeler: yéntemi kullanilmigtir. Ogrencilerin tasarim odakli disiinmeye yénelik gérisleri
Tasarim odakli dusiinme, dogrultusunda 7 tema ortaya cikmistir: Tasarim odakli disiinmenin katkilari, tasarim
Ortaokul égrencileri, odakli disiinmenin uygulanmasi siirecinde karsilagilan zorluklar, tasarim odakli
Gords, distinme asamalarinin zorluk derecesi, tasarim odakli diisinmenin uygulanmasi
Deneyim. surecinde destek alma, tasarim odakli diisinme asamalarinin begenilme derecesi,
ileride tasarim odakli dislinme etkinliklerine zaman ayirma ve okul disinda tasarim
Makale Tiirti: odakh dusiinme etkinliklerine katilma. Gunluklerin analizi sonucunda ise 6grenme,
Ozgiin makale memnuniyet ve elestiriler olmak Uzere U¢ tema ortaya ¢ikmistir. Mevcut arastirma

kapsaminda ulasilan sonuglar, ‘Bulgular’ bashigi altinda ayrintili bir sekilde agiklanmistir.
Ortaokul 6grencilerinin tasarim odakli diisinmeye yonelik gorlis ve deneyimlerinin,
6grenme ortamlarinin bu dogrultuda daha nitelikli bir sekilde tasarlanmasina katki
saglayacagi distinilmektedir.

Author: a.ciftci@alparslan.edu.tr Orcid ID: https://orcid.org/0000-0001-9005-4333
" Author: mstopcu@yildiz.edu.tr Orcid ID: https://orcid.org/0000-0001-5068-8796


https://orcid.org/0000-0001-9005-4333
https://orcid.org/0000-0001-5068-8796
http://dx.doi.org/10.14527/pegegog.2020.030

Ayse CIFTCi, Mustafa Sami TOPCU — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 961-1000

Introduction

Today, students are expected to have the necessary skills to solve problems that they may encounter
in the 21st century. Thus, educational politicians and researchers update educational and training
activities of their countries in line with these expectations. Accordingly, in addition to traditional
teaching methods in classroom settings, importance is attached to the application of innovative
educational approaches that will ensure students' success in the 21st century. One of the innovative
approaches is design thinking. Design thinking is a 21st century learning approach which promotes a
prototype-driven innovation process, is human-centred, and is based on problem solving (Aflatoony,
2015; Carroll, 2015). In other words, design thinking can be interpreted as a student-centred and
problem-solving approach encouraging an object- or service- (prototype) oriented innovation process
that users can interact with.

In the literature, it is emphasized that design thinking develops the 21st century skills (problem
solving, communication, cooperation, etc.) and enables students to be successful in the 21st century
(Aflatoony & Wakkary, 2015; Anderson, 2012; Canestraro, 2017; Carroll, 2014; Cook & Bush, 2018; Lor,
2017; Retna, 2016; Rotherham & Willingham, 2009). Students' science content knowledge (Cook &
Bush, 2018; Fortus, Dershimer, Krajcik, Marx & Mamlok Naaman, 2004; Kolodner et al., 2003; Kwek,
2011; Vest, 2006) and their conceptual understanding in mathematics subjects (Painter, 2018; Cook &
Bush, 2018; Vest, 2006), support for improvement, promoting creative thinking and generating ideas
(Lugmayr, 2011) are also included in the outcomes of design thinking. In this context, it can be said that
design thinking approach has many positive effects on students. Therefore, it can be stated that
importance should be attached to the application of design thinking approach in learning environments
and to that students gain experience through this approach.

Aflatoony and Wakkary (2015) emphasize that design thinking practices should be applied before
university level. Therefore, it should be emphasized that design thinking should be applied starting from
a young age (Cook & Bush, 2018; Mentzer, Becker & Suttona, 2015). However, since the implementation
of design thinking in education has only been given importance in recent years (Lor, 2017), there are
very few studies on the implementation of design thinking in education (Razzouk & Shute, 2012). It is
observed that studies on the subject generally focus on the effect of design thinking on the 21st century
skills such as creativity and innovation, communication and cooperation (Aflatoony, Wakkary &
Neustaedter, 2018; Anderson, 2012; Carroll, Goldman, Britos, Koh, Royalty ve Hornstein, 2010), and
teachers' perceptions, views and experiences towards the application of design thinking (Aflatoony &
Wakkary, 2015; Painter, 2018; Retna, 2016). However, in the literature on the subject, no research
examining the views and experiences of middle school students towards the design thinking approach
has been found. Therefore, it can be stated that examining the opinions and experiences of middle
school students towards design thinking is significant in that it contributes to designing learning
environments in a more qualified manner. In line with the reasons stated above, in the current research,
a module for design thinking about energy transformations, which appears in the science curriculum,
was developed and applied to 7th grade students. During the application process, two research
questions were examined:

1) What are the opinions of middle school students towards design thinking?
2) What are the experiences of middle school students towards design thinking?

Design Thinking

Today, less time is devoted to practices that improve students' creativity, and instead, more
emphasis is placed on teaching content through implementing traditional teaching methods
(Canestraro, 2017). In order to support the training of students who can produce new ideas, student-
centred innovative educational approaches should be replaced with traditional teaching methods. One
of these innovative educational approaches is design thinking. The concept of design thinking was first
introduced by Peter G. Rowe in 1987 in the book called "Design Thinking" (Aflatoony, 2015; Dorst,
2011). Design thinking is a human-centred approach that enables to establish empathy about how
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problems affect people, to produce new solutions to these problems, to visualize ideas, and to test
potential solutions through developing prototypes (Aflatoony, 2015; Carroll, 2015; Chesson, 2017).
According to Aflatoony and Wakkary (2015), design thinking is a problem-solving approach that
promotes innovation by enhancing individuals' creativity and places emphasis on human-centred
activities based on collaboration and empathy. The difference of design thinking from other problem-
solving approaches is that it emphasizes solving the problem rather than revealing the cause of the
problem (Chesson, 2017). Creativity, empathy, interdisciplinarity, real world and problem/project-
oriented emphases are at the center of design thinking (Canestraro, 2017; Henriksen, 2017). Design
thinking allows people to engage in analytical thinking and intuitive thinking (Henriksen, 2017). In
addition, design thinking supports students' critical thinking, social development, development of team
working skills and academic achievements (Girgin, 2019). In line with these contributions stated in the
literature, it can be said that design thinking approach should be applied in education.

Design thinking approach is benefited in many areas such as health, politics, business world and
marketing. Today, the application of design thinking is also given emphasis in education. Because design
thinking also plays a key role in learning and teaching processes (Norton & Hathaway, 2015) and it
serves as a guiding framework for teachers regarding interdisciplinary teaching practices (Henriksen,
2017). However, the number of studies on the implementation of design thinking in education is very
low. One of these studies was conducted by Carroll et al. (2010). They applied design thinking activities
to middle school students in their geography course. In their research, they revealed that design
thinking enables students to develop their metacognitive skills, to express their own ideas more easily
and to learn cooperatively. Besides, they found that thanks to prototype development, it provides such
contributions as focusing on the lesson more quickly and being motivated. In another study, Lugmayr
(2011) applied design thinking to encourage university students to come up with new ideas on media
industries and media education. In his study, Lugmayr (2011) explains the practices he implemented
regarding the course he had designed for design thinking. Aflatoony and Wakkary (2015), on the other
hand, applied the design thinking curriculum they had developed to high school students. The findings
obtained from their interviews with 5 teachers and 39 students indicated that it is beneficial to apply
design thinking to students, and that they enable students to make more thoughtful decisions in solving
the problems they encounter in daily life. Moreover, their findings showed that performing an
interactive and visual-based instruction instead of explaining phenomena verbally would help students
fulfil the tasks they are assigned more quickly and effectively. In addition, they revealed that design
thinking enables students to transfer the knowledge they gained to different contexts (Aflatoony &
Wakkary, 2015).

In the research carried out by Painter (2018), teachers' perceptions about the application of design
thinking in mathematics lessons in middle school were examined. The teachers stated that design
thinking enables students to learn mathematics topics and applications more effectively. In line with the
results obtained in these studies in the literature (Aflatoony & Wakkary, 2015; Carroll et al., 2010;
Lugmayr, 2011; Painter, 2018), it can be said that the application of design thinking in learning
environments has many contributions. However, there are some difficulties in implementing design
thinking. For example, learning and teaching tools and curricula need to be developed in order to
implement design thinking (Canestraro, 2017; Philloton & Miller, 2011). In addition, teacher training
should be given importance in order to implement the design thinking approach and to overcome the
difficulties in applying this approach (Carroll, 2014; Kwek, 2011). In this context, a module for the
implementation of design thinking was developed in the current research. Afterwards, a science
teacher, who volunteered to receive training on design thinking and to teach participants, was provided
training. The science teacher applied this module, which had been developed regarding energy
transformations, to 7th grade students.
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In the current research, Stanford d.school design thinking model was used as a pedagogical
framework in the process of applying the design thinking approach. Because this model provides
students with a continuous iteration process between different stages to improve their end products.
The stages in this model are shown in Figure 1 and explained in detail below.

... PROTOTYPE

Figure 1. Stanford d.school design thinking model (Taken from https://dschool.stanford.edu/).

Stages of design thinking (Carroll, 2015):

1- Empathize: At the empathy stage, what people need is determined through interviews and
observation.

2- Define: In the defining stage, emphasis is placed on framing the problem and expressing an
applicable problem statement.

3- Ideate: At this stage, the focus is on generating ideas for the solution of the problem. Emphasis is
placed on generating various ideas.

4- Prototype: Prototype development is the 4th stage of design thinking. The prototype can be an
object or service that users can interact with.

5- Test: It is the last stage of design thinking. At this stage, users test their prototypes. In addition, this
stage allows the product to be improved in line with the opinions of users.

In the present research, the empathize, define, ideate, prototype and test steps of the Stanford
d.school design thinking model, which are described above, were followed.

Method
Research Design

In the present study, qualitative research method was used in order to get more in-depth insight into
the opinions and experiences of middle school students towards design thinking (Strauss & Corbin,
1998). Being one of the qualitative research methods, the phenomenology method was adopted. The
purpose of the phenomenology method is to examine participants' experiences, perceptions regarding a
phenomenon and the meanings they attribute to this phenomenon in detail (Savin-Baden & Major,
2013; Yildirnm & Simsek, 2016). Experience is a basic concept in phenomenological research and no
phenomena can be isolated from experience (Bas & Akturan, 2013). In this context, in the current study,
middle school students were enabled to experience the design thinking approach and their views and
experiences regarding the process of living this phenomenon were examined according to
phenomenological research. Similarly, in the literature, there are studies that use the phenomenology
research method, where participants are provided with the experience related to a phenomenon and
then their experiences about that phenomenon are examined. For example; Yuksel-Arslan, Yildirim and
Robin (2016) also carried out a workshop on “digital storytelling” with teachers in their phenomenology
study. After this workshop, they examined the experiences of the teachers. Similarly, Kabilan (2013) and
Preciado-Babb, Metz and Marcotte (2013) also carried out professional development programs primarily
in their research designed as phenomenology.
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Participants

The participants of the study were thirty-six 7th grade students who were studying in the east part of
Turkey during the fall semester of the 2018-2019 academic year. These students did not previously
receive any education on design thinking. In addition, the students did not learn about energy
transformations in the lower grade levels. 13 of the students were girls and 23 were boys. The age range
of the students was between 11 and 14 years old. In the study, the real names of the students were not
given and codes such as S1, S2, S3, ... were employed instead.

A science teacher carried out the design thinking activities. The teacher had not previously received
any training on design thinking, and volunteered to receive and provide training on the subject. In this
context, the teacher was provided training on the definition and characteristics of design thinking, and
on Stanford d.school design thinking model for two days a week for 4 weeks, 3 hours a day, and sample
activities for design thinking were carried out with the teacher. The teacher was male and 33 years old
at the time. He has been a science teacher for 7 years.

Research Context

Within the scope of the current research, a module based on design thinking about energy
transformations, which is a subunit of the 'Force and Energy' unit, was developed. The module was
developed in line with the outcomes appearing in the Science Course Curriculum, which had been
updated by the Ministry of National Education (MoNE) in 2018. The outcomes regarding the subject of
energy transformations are as follows:

1- Students classify energy as kinetic and potential energy by associating it with the concept of work.

2- Based on the transformation of kinetic and potential energy types into one another, they conclude
that energy is conserved.

3- They explain the effect of friction force on kinetic energy with examples.
4- They realize the effect of air or water resistance in life.
5- They design a tool to reduce the impact of air or water resistance (MoNE 2018).

Stanford d.school design thinking model (Figure 1) was chosen while developing the module.
Accordingly, the following 5 stages were followed: Empathize, define, ideate, prototype and test. In this
context, 3 basic activities (my roller coaster, | am designing a car and adventure lovers) and
exercises/warm-up activities based on these activities were developed. The activities were carried out as
group work. 6 groups, each consisting of 6 students, were formed. The application process of the
research lasted 4 weeks. Detailed information about the implementation process is given in the table
below.

A design notebook for each activity was prepared so that the students could more easily follow the
stages of the design thinking process (empathize, define, ideate, prototype, and test). The students filled
in the design notebooks in groups. Accordingly, the students tried to understand their needs by
empathizing with the characters in the scenarios. Then they clearly identified the problem according to
the scenarios in their design books. Next, the students developed ideas to solve the problem and
developed a prototype according to the idea they chose as a group (Figure 2). In the last stage, they
tested their prototypes. In line with deficiencies identified during the testing stage, the students
returned to the beginning and tried to improve their prototypes. As shown in Figure 2, the students
designed a roller coaster, a car that could go fast on the road with and without friction to quickly rescue
casualties, and a helicopter to rescue injured climbers stranded in the mountain. At the end of each
activity, students were also provided with information about engineering branches and occupations
involved in the development of the product within the scope of the activity. In order to explain how the
activities were carried out in more detail, the activity 'l am designing a car', which was carried out within
the scope of the research, is provided in Appendix-1. In addition, the template used while developing
the design thinking activities is given in Table 2.
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Table 1.
Lessons and Activities.

Lessons

Activities

Lessons 1 & 2 (80 min)
Lessons 3 & 4 (80 min)

Lessons 5 & 6 (80 min)

Lessons 7 & 8 (80 min)

Lessons 9 & 10 (80 min)

Lessons 11 & 12 (80 min)

Lessons 13 & 14 (80 min)

Lesson 15 (40 min)

- Presenting and explaning Design Thinking and its stages

- Defining the concepts of energy, potential energy, kinetic energy and
energy transformation with examples from daily life

- Implementation of warm-up activities for the activity 'My Roller Coaster"

- Journal writing

- Making and testing designs within the scope of the activity 'My Roller
Coaster'

- Journal writing

- The explanation of friction force and its effect on kinetic energy with
examples from daily life

- Implementation of warm-up activities for the activity 'l am Designing a Car'
- Journal writing

- Making and testing designs within the scope of the activity 'l am Designing
a Car'

- Journal writing

- Defining the concepts of air resistance and water resistance with examples
from daily life

- Implementation of warm-up activities for the activity 'Adventure Lovers'

- Journal writing

- Making and testing designs within the scope of the activity 'Adventure
Lovers'

- Journal writing

- Students respond to the assessment tool consisting of open-ended
guestions to evaluate their views on design thinking

Table 2.

Design Thinking Activity Template.

Name of the activity
Class Level

Name of the Unit
Topic

Time

Scientific Concepts

Safety Precautions (if applicable)
Purpose and Brief Summary

Learning Outcomes

Material and Technical Hardware
Warm-up/Adaptation Activities

Scenario — Story

Design Thinking Process

- Empathize
- Define

- ldeate

- Prototype
- Test

Occupations Regarding the Activity

Key Questions
References
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Figure 2. Pictures of students’ experiences.
Data Collection Tools

The data collection sources of the research were open-ended questionnaire and student diaries. The
open-ended questionnaire was used to examine students' views on design thinking. The student diaries
were preferred to evaluate students' experiences regarding design thinking. Detailed information about
the data collection tools is provided below.

Open-ended questionnaire: |n this form, there were 8 structured questions about design thinking. In
the process of preparing these questions, the literature on design thinking was reviewed. After the
questions were prepared, expert opinions were received from a faculty member who is an expert in
design thinking and another faculty member who is an expert in Turkish Language and Literature. The
questions were finalized in line with the opinions, criticisms and suggestions received from these
experts. The questions in the form are given below:

1- Do you like the design thinking approach? Why?

2- In what ways has design thinking provided contributions/benefits? Please explain.
3- Have there been any negative aspects of design thinking? If so, what are they?

4- In which stage of design thinking have you had the biggest challenge? Why?

5- What did you do when you had difficulty? Please explain.

6- Which stage of design thinking do you like the most? Why?

7- Would you like to spare time for design thinking in the future?

8- Would you like to participate in design thinking outside of school?

Student diaries: Student diaries are different from design notebooks and have been used for data
collection. Design notebooks were used only to facilitate the implementation of the activities and to
make it easier for the students to follow the activity stages. As stated in Table 1, the students were
asked to write their experiences related to the activity carried out that day in their diaries in the last 10
minutes of the lesson in accordance with the below mentioned criteria:
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» What did you do and what did you notice while conducting these activities?
» How did you feel about the activities you did?

» What did you learn?

» What are your suggestions and criticisms?

Data Collection

The open-ended questionnaire was distributed to the students after the module developed for
energy transformations and intended for design thinking was carried out, that is, at the end of the 4-
week application process. Before the forms were distributed to the students, they were told that it was
important to volunteer to fill in the form and they were free to fill in the form or not. 2 students did not
fill in the open-ended questionnaire because they did not volunteer. The students filled in the open-
ended questionnaire in one lesson, in other words, in 40 minutes. In addition, the students wrote their
experiences in their diaries after the activity ended every week. To this end, students were given 10
minutes each week.

Data Analysis

Within the scope of the research, content analysis method was utilized to analyse the data obtained
from both the open-ended questionnaire and the student diaries. To this end, codes were created,
these codes were grouped under certain categories and themes were revealed (Savin-Baden & Major,
2013; Yildinm & Simsek, 2016). 40.00% of the data obtained from the research was coded
independently by the two researchers. In many studies in the literature, a certain part of the data is
examined by another researcher and it is seen that this rate is below from 40.00%. For example, in
Felton's study (2004), only 30.00% of the data was coded by two researchers for inter-coder reliability.
In Forbes, Zangori and Schwarz’s (2015) study, 10.00% of the data was examined, and in Zangori and
Cole's (2019) study, the drawings of 6 students (16.00%) were examined by two researchers. In present
research, inter-coder reliability was calculated with the formula ([Consensus / Consensus +
Disagreement] * 100.00) developed by Miles and Huberman (1994). Accordingly, reliability among the
coders was calculated as 91.00% for the data obtained from the open-ended questionnaire and 94.00%
for the data obtained from the diaries. These values are sufficient values for inter-coder reliability.
Because Miles, Huberman and Saldafia (2014) also suggest that an agreement between 85.00% and
90.00% should be reached between coders. In the areas where there was disagreement, the researchers
discussed and compromised. Since compliance was achieved, the remaining data were analysed by the
first author.

Findings

In the present study, students' opinions and experiences regarding design thinking were examined.
Accordingly, the obtained data were evaluated through content analysis. The findings are discussed
under two headings: Middle school students' opinions on design thinking and middle school students'
experiences on design thinking.

Middle School Students’ Opinions on Design Thinking

The students expressed their views on design thinking through the open-ended questionnaire they
filled out. In line with the opinions of the students, 7 themes came into the picture: Contributions of
design thinking, difficulties encountered during the implementation of design thinking, difficulty level of
the design thinking stages, getting support during the implementation of design thinking, degree of
appreciation of the design thinking stages, sparing time for design thinking activities in the future and
participating in design thinking activities outside of school. 31 students stated that they liked the design
thinking activities and 2 students said that they did not like these activities. One student did not express
any opinion on this matter. The findings regarding the opinions of the students on the contributions of
design thinking are given in Table 3 below.
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Table 3.
Opinions on Contributions of Design Thinking.
Categories Codes Students f
Ensuring and Learning the subject of energy S3, 513, 519, S22, 523 5
Facilitating transformations
Learning Learning maths S7,532 2
Learning science S2, 528, S32 3
Increasing curiosity for learning S18 1
Learning by practising and experiencing S17 1
Learning with fun S6, S7, S8, S13, 515, S20, 8
§23,S31
Learning to think and generate ideas S3, S5, S6, 511, 512, S16, S28 7
Facilitating learning S2,58,517,532 4
Developing 21st Problem solving S4 1
Century Skills Team work S1,S2,S3, 54, S8, S20, S22, 8
S30
Communication S24 1
Analytical thinking S26 1
Empathize S4, 513,516, S24, S26, S31 6
Collaboration S91 1
Improving self-confidence S14 1
Ability to design S4, 510, S11, S13, S14, S16, 10
S21, S25, S29, S30
Being patient S22 1
Preparing for the Preparing for the future S9 1
Future and the Preparing to become a scientist S19 1
Profession Preparing for the engineering profession S9, S17 2

As seen in Table 3, following categories of the contributions of design thinking emerged in line with
the opinions of middle school students: Ensuring and facilitating learning, developing the 21st century
skills, preparing for the future and the profession. Some of the students' opinions about the
contributions of design thinking are given below.

I have learned to work as a group. | have learned to empathize. | have learned how to behave in the
face of problems, how | can solve them, and my design skills have improved (54).

I have learned about teamwork and an easy way to learn. We learn with fun thanks to these activities
(S8).

1 did not use to believe the idea of "I can do anything if | want to." However, | have learned here that
this can be true, thanks to these activities. | think that a new perspective has come to my life thanks
to this idea. In addition, my design skills have improved with these activities (S14).

Yes, these activities have contributed. Because | have become more curious. These activities make
you curious to learn (518).

I have learned the subject of energy transformations in science class. The saying 'Invention is the
future of the people' may also contribute to learning lessons (519).

These activities have taught us to think and generate ideas. In addition, our design skills have
improved (511).

16 students stated that they did not have any difficulties in the activities aimed at design thinking,

and 2 students stated that they were neutral in this regard. The remaining 6 students stated that they
only had difficulty, but did not mention what kind of difficulty they faced. The difficulties faced by the
students during the implementation process of design thinking are detailed in Table 4.
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Table 4.
Opinions on Difficulties Encountered in the Application of Design Thinking.
Categories Codes Students f
Physical Conditions  Lack of variety of material S15 1
Confined space for activities S14 1
In-Group Experiencing problems in distribution of roles S9 1
Responsibility Failure of group members to fulfil their S25 1
responsibilities
In-Group Having problems in communicating with group S1, S5, S22 3
Communication members
Everyone in the group talking at the same time S9 1
Failure to build consensus within the group S4,S12,S30 3

As can be seen in Table 4, 3 categories emerged regarding the difficulties encountered in the
implementation of the design thinking approach: Physical conditions, in-group responsibility and in-
group communication. Some students' opinions about the difficulties encountered during the design
thinking applications are cited below.

We have often discussed a lot about our ideas. We have argued about the distribution of our roles.
We could not often understand each other because everybody was speaking at the same time (S9).

We could have carried out a better activity in a bigger and larger area. However, this does not mean
that the activities are boring (514).

Actually, there are not many negative aspects. Sometimes | just could not find the materials |
imagined (515).
Since we all had different thoughts, we could not understand each other (S30).

In Table 5, the findings regarding the stages in which the students had most difficulty in the design
thinking approach are given.

Table 5.

Opinions on Difficulty Level of Design Thinking Stages.
Categories Students f
Empathize S3, 511, S19, S25, 528 5
Define S16, S24, S26, S33 4
Ideate S4,S9, S17, 518, 520, S22, S23 7
Prototype S2,S5, S6, S7, 515, 521, S30, S31, S32 9
Test S1, S8, 510, 512, 514, S29 6

In Table 5, it is seen that the students had most difficulty in developing prototypes (n=9) and then in
following stages respectively: ideate (n=7), testing (n=6), empathy (n=5) and defining (n=4). Three
students did not express any opinion on this matter. Some students' views on the subject are given
below.

| have had most difficulty in empathy. Because it is very difficult to put ourselves in someone else's
shoes (511).

| have had a hard time testing. Some shortcomings have appeared. We have constantly tried to fix
and make them up (514).

I have had a hard time generating ideas. Because it is very upsetting that some of the people in the
group were designing without consulting any of us. Therefore, it was very bad. The problem of
generating ideas has been one of the most important issues. That is why it happened (520).

I have had a hard time developing prototypes. It has forced us to think about how to make and create
a product. Because some ideas are needed. It is not possible when there is none (T21).
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I have had a hard time defining the problem (T24).

In Table 6, the findings regarding the support that middle school students received when they had
difficulties during the application process of the design thinking approach are given.

Table 6.

Opinions on Getting Support in the Application Process of Design Thinking.
Categories Students f
Getting Support from Group S1,S2,S3, 54, S5, S7, S8, S10, S11, S12, S14, S15, S16, S17, 25
Friends §18, S19, S22, 523, S26, S27, S28, S29, S30, S31, S33
Getting Support From Teacher S9, S14, 519, S21, S33 5
Getting No Support S6, S13, S20, S24, S25, S32 6

In Table 6, it is seen that the students got support from their group friends (n = 25) and teachers (n =
5) or did not receive any support (n = 6) when they had difficulties during the activities based on design
thinking. The opinions of the students regarding the support they received when they had problems are
cited below.

I got support from my friends when | had difficulty. | asked my teacher and produced ideas (519).

I have not done anything. Because my friends just asked me to bring stuff. They have not let me do
anything (520).

| produced ideas and got support from my friends when | had difficulties (S26).

In Table 7, the findings regarding which stages the students liked most in the design thinking
approach are given.

Table 7.

Opinions on Degree of Appreciation of Design Thinking Stages.
Categories Students f
Empathize S6, 512,518 3
Define S1, S8, S20 3
Ideate S2,S5, 57,510, S11, S32 6
Prototype S14,S17, 519, S22, 523, S26, S28, S29 8
Test S3, 54, 59, 515, S16, S21, S25, S27, S30, S31, S33 11

In Table 7, it is seen that the students liked the testing (n=11) stage most and it is followed by the
prototype development (n=8) and ideate (n=6) stages respectively. Besides, it was revealed that they
liked the empathy (n=3) and defining (n=3) stages equally. However, three students did not comment on
the degree of appreciation of the stages of the design thinking approach. Below are examples of the
students' views on which stages they liked most in the design thinking approach.

I have really liked producing ideas. Because we find common ideas and produce ideas in group and it
is very fun (52).

| like testing. Because we have learned and observed how the design we made was and how it
worked (54).

I like empathy. Because, by putting ourselves in each other's shoes, we bring out the best design (56).

I have really liked developing prototypes. Because we test ourselves on product creation. We get to
know how we design and ourselves (S17).

| like identifying the problem. Because if we comprehend the problem well, the invention becomes the
best (520).

The findings obtained from the opinions of the students to spare time to activities for design thinking
in the future are presented in Table 8.
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Table 8.
Opinions on Sparing Time to Design Thinking Activities in the Future.
Categories Students f
Yes S1, S3, 54, S5, S6, S7, S8, S9, S10, S11, S12, S14, S15, S16, S17, S18, S19, 28
S20, S21, S22, S23, 524, S25, S26, S27, 528, S31, S33
No S2, 530, S32 3
Neutral S13, S29 2

In Table 8, it is seen that 28 students would like to spare time to design thinking activities in the
future, 3 would not like to spare time and 2 are neutral. On the other hand, one student did not
comment on spending time on design thinking activities in the future. Some of the students' views on
sparing time to design thinking activities in the future are cited below.

Yes. Because | want to be an engineer when | grow up (518).

No, | do not want to spare time (S2).

Yes, | would like to spare time. Because science and invention are the best things. They are the future

of the people (520).

Yes, because doing activities has never been this fun (533).

In Table 9, the findings regarding participating in design thinking activities outside of school are
provided.

Table 9.
Opinions on Participation in Design Thinking Activities outside of School.
Categories Students f
Yes S1,S2,S3, 54, S5, S6, S7, S8, S9, S10, S11, S12, S14, S15, S16, S19, S20, 28
S21, 822,523, S24, 525, S26, S27, S28, S31, S32, S33
No §13,518 2
Neutral S$17,S29, S30 3

When Table 9 is examined, it is seen that 28 students would like to participate in design thinking
activities outside of school, 3 are neutral and 2 would not like to participate. On the other hand, one
student did not comment on spending time on design thinking activities in the future. The students'
views about participating in design thinking activities outside of school are cited below.

Yes, | would like to participate outside of school. Because these activities are very funny and make me
think (515).

| would definitely like to participate. Because | know the activities are funny (S33).

I am neutral (529).

No, | would not like to participate outside of school (513).

Middle School Students’ Experiences on Design Thinking

The students expressed their experiences on design thinking through diaries. As a result of the
analysis of the data obtained from the diaries, 3 themes related to the students' experiences of design
thinking were found out: Learning, satisfaction and criticism (Figure 3).

As seen in Figure 3, 3 themes emerged as a result of evaluating the student diaries through the
content analysis method: Learning, satisfaction and criticism. The findings related to these themes and
the categories under these themes are discussed in detail below. The findings regarding the learning
theme are given in Table 10.
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Figure 3. Themes for student experiences.

Table 10.

Findings on Learning Theme.
Categories Students f
Learning Subject of Energy S2,S17,518, S24, S26, S29, S31, S32 8
Transformations
Learning Group Work S2,S5, 5§14, S17, S25, S26, S32 7

Learning Causes of Success and Failure S1, S2, 5S4, S8, S10, S11, S14, S16, S18, S19, S20, S21, 17
$23, 524,525, S31, S33
Learning to Struggle S4, S13, 516, 521, S23, S25 6

There are 4 categories for the learning theme: Learning the subject of energy transformations (n=8),
learning group work (n=7), learning the causes of success and failure (n=17) and learning to struggle
(n=6). Students coded as S3, S6, S7, S9, S12, S15, S22, S27, S28, S30 and S34 did not express any opinion
on the theme of learning. The students stated in their diaries that they learned the subject of energy
transformations, they had not been accustomed to group work before, and that they learned group
work thanks to design thinking activities. In addition, the students stated in their diaries that they did
not give up when their design failed and they tried to improve their designs, so they learned to struggle.
Students also made inferences about why their designs were successful or why they failed. Below are
sample statements on this topic.

Dear diary, today we have designed a roller coaster with my teammates. We have failed a lot, but we
have not given up hope. We were running out of time. We made trials in our last minutes. Just as we
were about to run out of time, we made the last trial as a group and it worked out (S23). - Learning to
Struggle

Today, we have tried to make a car called Canavar Kaos (Monster Chaos). It was not nice at first. We
tried to design in the last moments. After completing it as a group, it was time to present "Monster
Chaos". We eliminated 4 teams, but the group called Army Engineers was more successful and they
came in first. Although we came in second, we learned about teamwork (517). Learning Group Work

Dear diary, thanks to this project (My Roller Coaster), | learned to increase and decrease kinetic and
potential energy. | learned the difference between kinetic and potential energy in a roller coaster
example. | grasped the subject of energy transformations well. Our roller coaster also turned out well.
We also made a loop after a peak (T29) -Learning Subject of Energy Transformations

One of the themes obtained in line with the statements from the students' diaries is the theme of
satisfaction. The findings regarding the theme of satisfaction are given in Table 11. When Table 11 is
analysed, it is seen that 4 categories regarding the theme of satisfaction are revealed. These categories
are as follows: Satisfaction with group (n = 9), satisfaction with activities (n = 6), satisfaction with
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teacher (n = 7) and having fun (n = 20). Students coded as S4, S20, S22, S24, S26, S28, S30 and S32 did
not express any opinions about the theme of satisfaction. In Table 11, it is seen that the majority of the
students had fun during the implementation process of design thinking activities. In addition, it was
concluded that the students were satisfied with their group, the teacher and the activities. Some
students' views on the subject are cited below.

Table 11.
Findings Regarding Students' Satisfaction.
Categories Students
Satisfaction with Group S2,S3, S8, 512, S13, S14, S19, S25, S27

Satisfaction with Activities S9, S11, S14, S16, S18, S33

Satisfaction with Teacher S9, S14, S16, 517, S21, S33, 529

Having Fun S1, S3, S5, S6, S7, S8, S9, S10, S11, S12, S14, S15, S16, S17, S19, 20
$23, 525, S29, S31, S33

N O O | -n

I have enjoyed and had fun a lot today. We did a good job as a team. | would like to do it again. |
have learned how to make a roller coaster, | have learned a lot. | have had so much fun with my
friends. | thank my teammates very much. The lesson has been very good (525). Satisfaction with
Group, Having Fun

Today, we have learned how to make a helicopter. | have really liked this activity. | am very satisfied
with my teacher. However, some of my group mates have not helped much and tried to make a horse
carriage (S29). Satisfaction with Teacher

Another theme obtained regarding the students' experiences of design thinking is the theme of
criticism. In Table 12, the findings regarding the theme of criticism are given in detail.

Table 12.

Findings Related to Students' Criticism.
Categories Students f
Criticisms against Group S1, S5, 89, S10, S17, S18, S20, S28, S29, S30, S31, S33 12
Criticisms against S1, S3, 89, S14 4
Materials
Criticisms against Time S2,S17,S30 3

Allocated for Activities

When Table 12 is analysed, it is seen that the categories for the theme of criticism are as follows:
Criticisms against group (n=12), criticisms against materials (n=4) and criticisms against time allocated
for activities (n=3). Students coded as S4, S6, S7, S8, S11, S12, S13, S15, S16, S19, S21, S22, S23, S24, S25,
$26, S27, S32, S34 did not express any opinions within the scope of the criticism theme. Below are
example sentences for the experiences under the theme of criticism.

| was disturbed by my group friends not listening to me. As they did not listen to me, their designs
were not very good. As | said, | think 2 loops and 1 peak were enough. Security was not even provided
(T20). - Criticism against Group

I have not learned anything today. Because none of my teammates listens to each other. Everyone
designs something having a mind of their own. | think it would be better if we worked as a team. In
addition, | think very little time is allocated for activities (S17). Criticisms against Time Allocated for
Activities, Criticisms against Group

Today | have learned that if the propeller is a little shorter, it can float in the air longer. It would be
better if there were an engine in the helicopter. However, there is no engine (S14). Criticisms against
Materials
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Discussion, Conclusion and Implications

In the current research, the module developed for design thinking about energy transformations was
applied to 7th grade students by a science teacher. Within the scope of the research, the views and
experiences of the students towards design thinking were examined.

As a result of the analysis of the opinions presented in the open-ended questionnaire, it was
revealed that the majority of the students liked the activities for design thinking, they wanted to
participate in design thinking activities outside of school and they wanted to spare time for such
activities in the future. In line with the opinions of the students, it has been determined that design
thinking has such contributions as ensuring and facilitating learning, developing the 21st century skills,
preparing for the future and the profession. Similarly, it is stated in the literature that design thinking
contributes to ensuring and facilitating learning (Aflatoony & Wakkary, 2015; Cook & Bush, 2018;
Painter, 2018; Vest, 2006), developing the 21st century skills (Anderson, 2012; Canestraro, 2017; Carroll,
2014; Cook & Bush, 2018; Retna, 2016; Rotherham & Willingham, 2009), preparing for the future and
the profession (Rotherham & Willingham, 2009). Although these studies in the literature (Aflatoony &
Wakkary, 2015; Aflatoony et al., 2018; Anderson, 2012; Canestraro, 2017; Carroll, 2014; Cook & Bush,
2018; Painter, 2018; Retna, 2016; Rotherham & Willingham, 2009; Vest, 2006) support the findings
obtained within the scope of the current research in terms of the contributions of design thinking, the
current research expands this literature by examining middle school students' views and experiences
towards design thinking. For example, the study conducted by Aflatoony et al. (2018) on design thinking
was carried out to examine the development of design thinking skills (problem solving, collaboration,
and being human-centred) in high school students. Painter (2018) conducted her study to examine
teachers' perceptions about the application of design thinking approach in mathematics lessons at
middle school level. Retna (2016), on the other hand, examined teachers' experiences with design
thinking in her study. Although there are differences between previous studies and the current research
on the subject, the findings obtained within the scope of this research and the studies in the literature
(Aflatoony & Wakkary, 2015; Aflatoony, Wakkary & Neustaedter, 2018; Anderson, 2012; Canestraro,
2017; Carroll, 2014; Cook & Bush, 2018; Painter, 2018; Retna, 2016; Rotherham & Willingham, 2009;
Vest, 2006) support the idea that design thinking should be included in learning environments.

Within the scope of the theme of the difficulties that the students faced during the implementation
of design thinking, the following categories were revealed: physical conditions (n = 2), in-group
responsibility (n = 2) and in-group communication (n = 7). Similarly, it is observed in the literature that
students experiencing problems among themselves while doing group work is one of the most common
problems in the application of the design thinking approach (Aflatoony et al., 2018; Retna, 2016).
Aflatoony et al. (2018) also stated that high school students have problems in group work and sharing
roles in design thinking applications. The fact that students have problems in group work can be
explained by that the middle school students in the classroom environment in our country mostly focus
on preparing themselves for the high school entrance exams, and therefore, the group work is not given
enough importance. For this reason, learning environments that can benefit from the outcomes of
group teaching can be created by eliminating exam anxiety. It is observed that students criticize physical
conditions mostly in terms of variety of materials and confined space for activities. The lack of variety of
materials in the current research is related to the fact that this situation may bring some limitations in
the design process. In other words, students are expected to make a design using materials given to
them. The problem of confined space where the application is carried out can be solved by creating
large learning environments so that activities can be performed effectively in schools. In addition, it was
concluded that students receive support from their group friends and teachers when they have
difficulties. It was found out that students mainly solve their problems by receiving support from their
group friends. Similarly, Aflatoony et al. (2018) concluded that peer support and peer feedback are
important in solving problems encountered during the implementation of design thinking. Therefore,
more attention should be paid to group work in learning environments.
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In addition, in the current research, it was revealed that the stages of prototype, ideate and testing
are both the most challenging and the most favoured stages for the students. The reason why students
have difficulties in the stages of prototype, ideate and testing is that these stages require higher level of
thinking skills compared to empathy and defining stages. For example, in empathy, the needs of the
individual are tried to be determined through observation and interview. In defining, the limits of the
problem are determined. However, in the stages of ideate, prototype, and testing, the focus is on
solving the problem rather than determining it. Because solving problems is a difficult process (Byun, Ha
& Lee, 2008). The fact that students like the stages of ideate, prototype and testing most can be
explained by that ideas turn into products and these products are tested in line with the needs of users
within these stages. For example, the student coded S4 stated the following regarding the testing stage:
‘I like testing. Because we have learned and observed how the design we made was and how it worked’.
The student coded S17 has the following opinion about the prototype development stage: ‘I have really
liked developing prototypes. Because we test ourselves on product creation. We get to know how we
design and ourselves’.

As a result of the analysis of the data obtained from the diaries, the students' experiences were
evaluated under 3 themes: learning, satisfaction and criticism. Within the scope of the students'
experiences about the theme of learning, the following categories were determined: Learning the
subject of energy transformations, learning group work, learning the causes of success and failure, and
learning to struggle. These findings obtained within the scope of the experiences support the findings
obtained from the opinions of the students on the contributions of design thinking (learning the subject
of energy transformations, learning group work). Similarly, it is emphasized in the literature that design
thinking enables students to learn group work (Aflatoony et al., 2018) and to develop their conceptual
understanding on science subjects (Cook & Bush, 2018; Fortus et al., 2004; Kolodner et al., 2003; Vest,
2006). In addition, it was concluded that design thinking contributes students to learn the causes of
success and failure and to struggle. The fact that the Stanford d.school model, which is used in the
design thinking approach, includes an iterative and experience-based process might have contributed
the students to learn the causes of success and failure and to struggle. In the theme of satisfaction, it
was found that the students were satisfied with the design thinking activities, the science teacher who
applied these activities and their group friends and had fun in this process. In line with these results, it
can be said that including design thinking approach in learning environments will have many
contributions.

Another theme obtained in line with the students' experiences is the theme of criticism. The
categories obtained within the scope of the theme of criticism are as follows: Criticisms against group,
criticisms against materials and criticisms against time allocated for activities. Similarly, it is stated in the
literature that students have problems in group work during the application of design thinking approach
(Aflatoony et al., 2018; Retna, 2016) and it is difficult to provide materials and physical conditions in the
classroom (Retna, 2016). Accordingly, it can be said that there is a need for more collaborative learning
environments to improve students' group work skills. Students brought criticism about the materials.
For example, the student coded S14 stated this situation as follows: ‘Today | have learned that if the
propeller is a little shorter, the helicopter can float in the air longer. It would be better if there were an
engine in the helicopter. However, there is no engine’. In order to overcome this problem, materials that
students want for design thinking activities can be provided. To ensure this, students may be asked to
provide information about what materials they want to use for a while before the activity is
implemented. Depending on the availability of materials, the school management, teachers or students
can provide the materials. The problem of lack of time allocated to such activities can be overcome by
reducing the number of subjects and outcomes in the science curriculum or by adjusting the appropriate
time for the subjects containing plenty of activities in the program.

In the current research, a module for design thinking on energy transformations was developed and
applied to 7th grade middle school students. In this context, the opinions and experiences of middle
school students towards design thinking were examined. In future research, modules and units
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regarding design thinking can be developed and applied for different subjects in science course. In
addition, in other studies, the opinions and experiences of both students and teachers who practice
design thinking activities can be examined.
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Turkish Version

Girig

Gunumuzde Ogrencilerden 21. ylzyilda karsilasabilecekleri problemleri ¢6zme becerilerine sahip
olmalari beklenmektedir. Egitim politikacillari ve arastirmacilari da dlkelerin egitim ve 06gretim
faaliyetlerini bu beklentiler dogrultusunda giincellemektedirler. Bu dogrultuda sinif ortamlarinda
geleneksel 6gretim yontemlerinin yani sira 6grencilerin 21. ylzyilda basarili olmasini saglayacak yenilikgi
egitim yaklagimlarinin uygulanmasina 6nem verilmektedir. Yenilikgi yaklasimlardan biri de tasarim odakli
distinmedir. Tasarim odakl diistinme; prototip odakli bir inovasyon siirecini tesvik eden, insan merkezli
olan ve problem ¢d6zmeye dayal bir 21. yiizyil 6grenme yaklasimidir (Aflatoony, 2015; Carroll, 2015).
Baska bir ifade ile tasarim odakh dustinme; kullanicilarin etkilesimde bulunabilecegi bir nesne veya
hizmet (prototip) odakli bir yenilesme sirecini tesvik eden, 6grenci merkezli ve problem ¢é6zmeye dayali
bir yaklasim seklinde yorumlanabilir.

Literatlirde tasarim odakh diisiinmenin, 21. ylzyil becerilerini (problem ¢ézme, iletisim, isbirligi vb.)
gelistirdigi ve 6grencilerin 21. yizyilda basarih olmalarini sagladigi vurgulanmaktadir (Aflatoony &
Wakkary, 2015; Anderson, 2012; Canestraro, 2017; Carroll, 2014; Cook & Bush, 2018; Lor, 2017; Retna,
2016; Rotherham & Willingham, 2009). Tasarim odakli disiinmenin sundugu ciktilar kapsaminda
ogrencilerin fen igerik bilgilerinin (Cook & Bush, 2018; Fortus, Dershimer, Krajcik, Marx & Mamlok
Naaman, 2004; Kolodner et al., 2003; Kwek, 2011; Vest, 2006) ve matematik konularindaki kavramsal
anlayislarinin (Painter, 2018; Cook & Bush, 2018; Vest, 2006) gelisimini desteklemesi, yaratici disiinme
ve fikir Gretmeyi tesvik etmesi (Lugmayr, 2011) de yer almaktadir. Bu baglamda tasarim odakli diisiinme
yaklasiminin 6grencilere bircok olumlu etkisinin oldugu séylenebilir. Bu nedenle 6grenme ortamlarinda,
tasarim odakli dusinme yaklagiminin uygulanmasina ve 6grencilerin bu yaklasimla ilgili deneyim
edinmelerine 6nem verilmesi gerektigi sdylenebilir.

Aflatoony ve Wakkary (2015), tasarim odakli diisinme uygulamalarinin Gniversite diizeyinden 6nce
uygulanmasi gerektigine vurgu yapmaktadir. Bu nedenle tasarim odakli disinmenin kigik yaslardan
itibaren uygulanmasina 6nem verilmelidir (Cook & Bush, 2018; Mentzer, Becker & Suttona, 2015). Ancak
tasarim odakli dislinmenin egitimde uygulanmasina son yillarda énem verilmeye baslanmasi nedeniyle
(Lor, 2017), egitimde tasarim odakh dislinmenin uygulanmasina yonelik ¢alismalarin sayisi oldukga azdir
(Razzouk & Shute, 2012). Konu ile ilgili yapilan galismalarin genellikle tasarim odakh distinmenin
yaraticilik ve yenilikgilik, iletisim ve isbirligi gibi 21. yuzyil becerilerine etkisinin incelenmesine (Aflatoony,
Wakkary & Neustaedter, 2018; Anderson, 2012; Carroll, Goldman, Britos, Koh, Royalty & Hornstein,
2010), 6gretmenlerin tasarim odakl diisinmenin uygulanmasina yonelik algi, géris ve deneyimlerine
(Aflatoony & Wakkary, 2015; Painter, 2018; Retna, 2016) yogunlastigi gorilmektedir. Ancak konu ile ilgili
literatlirde ortaokul 6grencilerinin tasarim odakh disinme yaklasimina yonelik géris ve deneyimlerini
inceleyen herhangi bir arastirmaya ulasilamamistir. Dolayisiyla ortaokul 6grencilerinin tasarim odakh
diisinmeye yonelik gorlis ve deneyimlerinin incelenmesinin, 6grenme ortamlarinin daha nitelikli bir
sekilde tasarlanmasina katki saglamasi agisindan 6nem arz ettigi belirtilebilir. Yukarida belirtilen
gerekgeler dogrultusunda mevcut arastirmada, fen bilimleri dersi 6gretim programinda yer alan enerji
donlsimleri konusunda tasarim odakli disiinmeye yonelik bir modil gelistirilmis ve 7. sinif
6grencilerine uygulanmistir. Uygulama siirecinde iki arastirma sorusu incelenmistir:

1) Ortaokul 6grencilerinin tasarim odakli dislinmeye yonelik gorisleri nelerdir?
2) Ortaokul 6grencilerinin tasarim odakli disiinmeye yonelik deneyimleri nelerdir?
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Tasarim Odaklh Diigiinme

GlnUumuzde 6grencilerin Uretkenliklerini gelistiren uygulamalara az zaman ayrilmakta ve bunun
yerine geleneksel 6gretim yontemleri uygulanarak icerigin 6gretilmesine daha fazla 6nem verilmektedir
(Canestraro, 2017). Yeni fikirler Uretebilen 6grencilerin yetistiriimesini desteklemek igin derslerde
geleneksel 6gretim yontemlerinin yerine 6grenci merkezli yenilikgi egitim yaklasimlarina yer verilmelidir.
Bu yenilik¢i egitim yaklasimlarindan biri de tasarim odakl diisinmedir. Tasarim odakl diisinme kavrami,
ilk kez Peter G. Rowe tarafindan ‘Design Thinking’ adli eserde 1987 yilinda tanimlanmistir (Aflatoony,
2015; Dorst, 2011). Tasarim odakh dusiinme, problemlerin insanlari nasil etkiledigine yonelik empati
kurmayi, bu problemlere yoénelik yeni ¢o6zlimlerin Uretilmesini, fikirlerin gorsellestirilmesini ve
prototiplerin gelistiriimesi yoluyla potansiyel ¢oziimlerin test edilmesini saglayan insan merkezli bir
yaklasimdir (Aflatoony, 2015; Carroll, 2015; Chesson, 2017). Aflatoony ve Wakkary’ye (2015) gore
tasarim odakh disiinme, bireylerin tretkenliklerini gelistirerek inovasyonu tesvik eden ve isbirligine ve
empatiye dayali insan merkezli faaliyetlere Gnem veren bir problem ¢ézme yaklasimidir. Tasarim odakli
diisinmenin diger problem ¢ézme yaklasimlarindan farki, problemin sebebini ortaya koymaktan ziyade,
problemi ¢6zmeye vurgu yapmasidir (Chesson, 2017). Yaraticilik, empati, disiplinlerarasilik, gercek diinya
ve problem/proje odakli vurgular, tasarim odakli diisinmenin merkezinde yer almaktadir (Canestraro,
2017; Henriksen, 2017). Tasarim odakli disiinme analitik diistinme ve sezgisel disinme ile de mesgul
olmayi saglamaktadir (Henriksen, 2017). Bununla birlikte tasarim odakli diisinme, 6grencilerin elestirel
diistinmelerini, sosyal gelisimlerini, grupla ¢alisma becerilerinin ve akademik basarilarinin gelisimini de
desteklemektedir (Girgin, 2019). Literatirde belirtilen bu katkilar dogrultusunda egitimde tasarim odakh
diistinme yaklasiminin uygulanmasi gerektigi séylenebilir.

Tasarim odakli dastinme yaklasimi saghk, politika, is dinyasi, pazarlama gibi bircok alanda
uygulanmaktadir. Glinimuzde egitimde de tasarim odakli disiinmenin uygulanmasina 6nem
verilmektedir. Clinki tasarim odakli diisinme, 6grenme ve 6gretme siirecinde de anahtar bir role sahip
olup (Norton & Hathaway, 2015) 6gretmenlere disiplinler arasi 6gretim uygulamalari igin rehber bir
cergeve gorevi gormektedir (Henriksen, 2017). Ancak tasarim odakli diisinmenin egitimde uygulanmasi
ile ilgili calismalarin sayisi olduk¢a azdir. Bu ¢alismalardan biri Carroll vd. (2010) tarafindan yapilmistir.
Carroll vd. (2010), ortaokul 6grencilerine cografya dersinde tasarim odakh diisinmeye yonelik etkinlikler
uygulamislardir. Arastirmalarinda tasarim odakh distiinmenin 6grencilerin Ust bilissel becerilerini
gelistirmelerini, kendi fikirlerini daha kolay ifade etmelerini ve isbirlikli 6grenmelerini sagladigini
belirlemislerdir. Bununla birlikte prototip gelistirme sayesinde derse daha ¢abuk odaklanmayi ve motive
olmayi destekleme gibi katkilarinin oldugunu da tespit etmislerdir. Bir baska calismada Lugmayr (2011),
Universite 6grencilerinin medya endustrileri ve medya egitimi konusunda yeni fikirler Gretmelerini tesvik
etmek icin tasarim odakli disinmeyi uygulamistir. Lugmayr (2011) calismasinda tasarim odakli
diisinmeye yonelik tasarladigi ders ile ilgili yaptigi uygulamalar agiklamaktadir. Aflatoony ve Wakkary
(2015) ise, gelistirdikleri tasarim odakh dusiinme programini lise 6grencilerine uygulamislardir. 5
o6gretmen ve 39 6grenciyle yaptiklari gérismelerden elde ettikleri bulgular, 6grencilere tasarim odakli
disiinmenin uygulanmasinin yararl oldugunu, 6grencilerin giinlik hayatta karsilastiklari problemleri
¢6zmede daha dikkatli kararlar almalarini sagladigini géstermistir. Ayrica elde ettikleri bulgular, olaylar
sozel olarak agiklamak yerine etkilesimli ve gorsel tabanli bir 6gretim gergeklestirmenin 6grencilerin
kendilerine verilen gorevleri daha hizli ve etkili bir sekilde yerine getirecegine yardimci olacagini
gostermistir. Bununla birlikte tasarim odakli disiinmenin 6grencilerin edindikleri bilgileri farkli
baglamlara transfer etmelerini sagladigini belirlemislerdir (Aflatoony & Wakkary, 2015).

Painter (2018) tarafindan gerceklestirilen arastirmada ise O6gretmenlerin ortaokulda matematik
derslerinde tasarim odakli diisiinmenin uygulanmasina yénelik algilari incelenmistir. Ogretmenler,
tasarim odakh disinmenin 06grencilerin  matematik konularini ve uygulamalarini daha etkili
o6grenmelerini sagladigini belirtmislerdir. Literatlirdeki bu arastirmalarda (Aflatoony & Wakkary, 2015;
Carroll et al., 2010; Lugmayr, 2011; Painter, 2018) elde edilen sonuglar dogrultusunda tasarim odakl
disiinmenin 6grenme ortamlarinda uygulanmasinin birgok katkisinin oldugu séylenebilir. Ancak tasarim
odakli diisiinmenin uygulanmasinda bazi zorluklar yasanmaktadir. Ornegin, tasarim odakli diisiinmenin
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uygulanabilmesi icin 6grenme ve Ogretme araglarinin ve programlarin gelistirilmesi gerekmektedir
(Canestraro, 2017; Philloton & Miller, 2011). Bununla birlikte tasarim odakh disiinme yaklasiminin
uygulanabilmesi ve bu yaklasimin uygulanmasindaki zorluklarin giderilebilmesi igin 6gretmenlerin
egitilmesine de 6nem verilmelidir (Carroll, 2014; Kwek, 2011). Bu kapsamda mevcut arastirmada tasarim
odakli disinmenin uygulanmasina yoénelik bir modul gelistirilmistir. Sonrasinda tasarim odakli
diisinmeye yonelik egitim alma ve katilimcilara egitim verme konusunda génulli olan bir fen bilimleri
o6gretmenine egitim verilmistir. Fen bilimleri 6gretmeni de enerji dontsimleri konusunda gelistirilen bu
moddlu 7. sinif 6grencilerine uygulamistir.

Mevcut arastirmada, tasarim odakh disinme yaklagiminin uygulanmasi siirecinde Stanford d.school
tasarim odakli diisiinme modeli pedagojik cerceve olarak kullanilmistir. Clinkii bu model 6grencilere son
Urunlerini iyilestirmeleri igin farkli asamalar arasinda siirekli bir yineleme islemi saglar. Bu modelde yer
alan asamalar Sekil 1'de gosterilmis ve asagida ayrintili bir sekilde agiklanmistir.

. - @

Sekil 1. Stanford d.school tasarim odakl diistinme modeli (https://dschool.stanford.edu/adresinden
alinmustir).

Tasarim odakli disiinmenin asamalari (Carroll, 2015):

1- Empati: Empati asamasinda, gorisme ve gozlem yoluyla insanlarin ihtiyaglarinin neler oldugu
belirlenir.

2- Tanimlama: Tanimlama asamasinda, problemin cercevelenmesine ve uygulanabilir bir problem
cimlesinin ifade edilmesine 6nem verilir.

3- Fikir Uretme: Bu asamada problemin ¢dziimiine ydnelik fikir Gretmeye odaklanilir. Cesitli fikirlerin
Uretilmesine 6nem verilir.

4- Prototip Gelistirme: Prototip gelistirme, tasarim odakh disinmenin 4. asamasidir. Prototip,
kullanicilarin etkilesimde bulunabilecegi bir nesne veya hizmet olabilir.

5- Test Etme: Tasarim odakli diisinmenin en son asamasi olup, bu asamada kullanicilarin prototipi
degerlendirmesi s6z konusudur. Ayrica bu asama Urindn kullanicilarin gorisleri dogrultusunda
iyilestirilmesine imkan verir.

Mevcut arastirmada da Stanford d.school tasarim odakli disiinme modelinde yer alan ve yukarida
actklanan empati, tanimlama, fikir Gretme, prototip gelistirme ve test etme asamalari takip edilmistir.

Yontem
Arastirma Modeli

Mevcut arastirmada, ortaokul 6grencilerinin tasarim odakli diistinmeye yonelik goriis ve deneyimleri
hakkinda daha derinlemesine bilgi edinebilmek amaciyla nitel arastirma yonteminden yararlanilmistir
(Strauss & Corbin, 1998). Nitel arastirma yontemlerinden fenomenoloji yontemi kullaniimistir.
Fenomenoloji yonteminin amaci katilimcilarin bir olgu ile ilgili deneyimlerini, algilarini ve bu olguya
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yikledikleri anlamlari ayrintili bir sekilde incelemektir (Savin-Baden & Major, 2013; Yildirrm & Simsek,
2016). Deneyim, fenomenolojik arastirmalarda temel bir kavram olup higbir olgu deneyimden
soyutlanarak distnilememektedir (Bas & Akturan, 2013). Bu baglamda mevcut arastirmada da ortaokul
Ogrencilerinin tasarim odaklh disiinme yaklasimini deneyimlemeleri saglanmis olup fenomenoloji
arastirmasina gore olguyu yasama sirecindeki gorlis ve deneyimleri incelenmistir. Benzer sekilde
literatiirde de 6ncelikle katimcilara incelenen olguyla ilgili yasanti saglanip daha sonra o olguya iliskin
deneyimlerinin incelendigi, fenomenoloji arastirma yontemini kullanan arastirmalar bulunmaktadir.
Ornegin; Yuksel-Arslan, Yildirim ve Robin (2016) de yaptiklari fenomenoloji calismasinda oncelikle
O0gretmenlerle ‘dijital hikaye anlatim’’ konusunda atdlye gergeklestirmislerdir. Bu atdlyeden sonra
O6gretmenlerin deneyimlerini incelemislerdir. Benzer sekilde Kabilan (2013) ve Preciado-Babb, Metz ve
Marcotte (2013) de fenomenoloji olarak tasarladiklari arastirmalarinda o6ncelikle mesleki gelisim
programlarini gergeklestirmislerdir.

Katilimcilar

Arastirmanin c¢alisma grubunu, 2018-2019 egitim-6gretim yilinin giiz doneminde Dogu Anadolu
Bolgesinde yer alan bir ilde 6grenim goren 36 ortaokul 7. sinif 6grencisi olusturmaktadir. Bu 6grenciler,
daha Once tasarim odakh disiinmeye yonelik egitim almamistir. Ayrica Ogrenciler, alt sinif
kademelerinde enerji déniisiimleri konusunu 6grenmemislerdir. Ogrencilerin 13’G kiz, 23’U erkektir.
Ogrencilerin yas aralig), 11-14 arasindadir. Arastirmada 6grencilerin gercek isimleri kullanilmamis olup
bunun yerine 01, 02, 03, ... gibi kodlar kullaniimistir.

Tasarim odakh diisinmeye yonelik etkinlikleri, bir fen bilimleri 6gretmeni gergeklestirmistir. Fen
bilimleri 6gretmeni daha 6nce tasarim odakl distinmeye yonelik egitim almamis olup bu konuda egitim
alma ve katiimcilara egitim vermeye gonilli olmustur. Bu kapsamda 6gretmene 4 hafta boyunca
haftada iki giin, giinde 3 saat tasarim odakli diisinmenin tanimina, Ozelliklerine, Stanford d.school
tasarim odakh disiinme modeline yoénelik egitim verilmis ve Ogretmenle birlikte tasarim odakli
diisiinmeye yonelik 6rnek etkinlikler gerceklestirilmistir. Ogretmenin cinsiyeti erkek olup, yasi ise 33’tiir.
Ogretmen, 7 yildir fen bilimleri 6gretmenligi yapmaktadir.

Aragtirmanin Baglami

Mevcut arastirma kapsaminda, ‘Kuvvet ve Enerji’ Gnitesinin bir alt bolimi olan enerji dontsimleri
konusunda tasarim odakli disiinmeye yonelik bir modil gelistirilmistir. Modul, Milli Egitim Bakanhgi
tarafindan 2018 yilinda giincellenen Fen Bilimleri Dersi Ogretim Programi’nda yer alan kazanimlar
dogrultusunda gelistirilmistir. Enerji dontsimleri konusu ile ilgili kazanimlar sunlardir:

1- Enerijiyi is kavrami ile iliskilendirerek, kinetik ve potansiyel enerji olarak siniflandirir.

2- Kinetik ve potansiyel enerji tirlerinin birbirine donlisiminden hareketle enerjinin korundugu
sonucunu gikarir.

3- Sdrtinme kuvvetinin kinetik enerji Gzerindeki etkisini 6rneklerle agiklar.
4- Hava veya su direncinin yasamdaki etkisini fark eder.

5- Hava veya su direncinin etkisini azaltmaya yonelik bir ara¢ tasarlar (Milli Egitim Bakanligi [MEB],
2018).

Moduliin gelistiriimesinde Stanford d.school tasarim odakh diisinme modelinden (Sekil 1)
yararlaniimistir. Bu dogrultuda su 5 asama takip edilmistir: Empati, tanimlama, fikir Gretme, prototip
gelistirme ve test etme. Bu kapsamda 3 temel etkinlik (lunapark hiz trenim, araba tasarliyorum ve
macera severler) ve bu etkinliklere yénelik alistirma/isindirma etkinlikleri gelistirilmistir. Etkinlikler grup
calismasi vyapilarak gergeklestirilmistir. Her biri 6 0grenciden olusan 6 grup olusturulmustur.
Arastirmanin uygulama siireci, 4 hafta sirmustir. Uygulama sireci ile ilgili ayrintih bilgi asagidaki
tabloda verilmistir.
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Tablo 1.

Dersler ve Etkinlikler.

Dersler Etkinlikler

1.ve 2. Ders (80dk.) -Tasarim Odakli Dislinmenin ve asamalarinin agiklanmasi, tanitiimasi
3.ve 4. Ders (80 dk.)  -Enerji, potansiyel enerji, kinetik enerji ve enerji donlisimi kavramlarinin

gunliik hayattan 6rneklerle agiklanmasi

-‘Lunapark Hiz Trenim’ etkinligine yonelik isindirma/alistirma etkinliklerinin
gerceklestirilmesi

-Ogrencilerin giinliik yazmasi

5.ve 6. Ders (80 dk.)  -‘Lunapark Hiz Trenim’ etkinligi kapsaminda tasarimlarin yapilmasi ve test
edilmesi
-Ogrencilerin giinliik yazmasi

7.ve 8. Ders (80 dk.)  -Surtiinme kuvveti ve siirtinme kuvvetinin kinetik enerji Gizerindeki etkisinin

ginlik hayattan 6rneklerle agiklanmasi
-‘Araba Tasarliyorum’ etkinligine yonelik 1sindirma/alistirma etkinliklerinin
gerceklestirilmesi
-Ogrencilerin giinliik yazmasi

9.ve 10. Ders (80 dk.) -‘Araba Tasarliyorum’ etkinligi kapsaminda tasarimlarin yapilmasi ve test
edilmesi
-Ogrencilerin giinliik yazmasi

11. ve 12. Ders (80 dk.) -Hava direnci ve su direnci kavramlarinin glinliik hayattan érneklerle
aciklanmasi
-‘Macera Severler’ etkinligine yonelik isindirma/alistirma etkinliklerinin
gerceklestirilmesi
-Ogrencilerin giinliik yazmasi

13. ve 14. Ders (80 dk.) ‘Macera Severler’ etkinligi kapsaminda tasarimlarin yapilmasi ve test
edilmesi
-Ogrencilerin giinliik yazmasi

15. Ders (40 dk.) -Ogrencilerin tasarim odakli diisiinme ile ilgili gériislerini degerlendirmeye
yonelik agik uglu soru formunu doldurmalari

Ogrencilerin tasarim odakl diisiinme siirecinin asamalarini (empati, tanimlama, fikir tiretme, prototip
gelistirme ve test etme) daha kolay takip edebilmeleri igin her bir etkinlige yonelik tasarim defteri
hazirlanmistir. Ogrenciler, tasarim defterlerini grup olarak doldurmuslardir. Bu dogrultuda égrenciler
tasarim defterlerinde yer alan senaryolardaki karakterlerle empati kurarak onlarin ihtiyaglarini anlamaya
calismislardir. Daha sonra problemin ne oldugunu agik ve net bir sekilde tanimlamislardir. Sonrasinda
ogrenciler, problemi ¢6zmeye yonelik fikirler Gretip, grupca sectikleri fikre gére prototip gelistirmislerdir
(Sekil 2). En son asamada prototipleri test etmislerdir. Test etme asamasinda belirlenen eksiklikler
dogrultusunda 6grenciler tekrar basa dénmis ve prototiplerini iyilestirmeye ¢alismiglardir. Sekil 2’de
goruldigu gibi, 6grenciler lunapark hiz treni, kazazedeleri hizli bir sekilde kurtarmak icin strtiinmeli ve
surtinmesiz yolda hizli gidebilecek bir araba ve dagda mahsur kalan yarali dagcilar kurtarmak igin
helikopter tasarlamislardir. Her bir etkinligin sonunda 6grencilere etkinlik kapsamindaki Griandn
gelistirilmesi ile ilgilenen mihendislik dallari ve meslekler ile ilgili bilgi de verilmistir. Etkinliklerin nasil
gerceklestirildigini daha detayl bir sekilde agiklayabilmek icin arastirma kapsaminda gerceklestirilen
‘Araba Tasarliyorum’ etkinligi Ek-1'de verilmistir. Bunun yani sira tasarim odakli diistinme etkinliklerinin
gelistiriimesinde kullanilan sablon Tablo 2’de verilmistir.

Veri Toplama Araglari

Arastirmanin veri toplama kaynaklari, agik uglu soru formu ve 6grenci ginlikleridir. Agik uglu soru
formu, 6grencilerin tasarim odakli diisiinmeye y&nelik gorislerini incelemek icin kullaniimistir. Ogrenci
glnlikleri ise 6grencilerin tasarim odakh disiinmeye yonelik deneyimlerini degerlendirmek amaciyla
tercih edilmistir. Asagida veri toplama araglariile ilgili ayrintili bilgi verilmistir.
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Tablo 2.
Tasarim Odakl Diisiinme Etkinlik Sablonu.

Etkinlik Adi

Sinif Seviyesi

Unite Adi

Konu

Sire

Bilimsel Kavramlar

Guvenlik Onlemleri (Eger uygunsa)
Amac ve Kisa Ozet
Kazanimlar-Ogrenme Hedefleri
Materyal ve Teknik Donanim
Isindirma/Alistirma Etkinlikleri
Senaryo-Hikaye

Tasarim Odakli Dislinme Siireci
- Empati

- Tanimlama

- Fikir Uretme

- Prototip Gelistirme

- Test Etme

Etkinlikle ilgili Meslekler
Anahtar Sorular

Kaynaklar
A‘l.‘ L
\ ‘ /¢
b sdeacsee b \ - ~
1% ) S )
f ; 4
=
wey . v
Socn, — '-,9 \
(&) ) \2)
e l
s 6
N | A
YR 5522 '
) \

Sekil 2. Ogrenci deneyimlerine iliskin resimler.

Acik uglu soru formu: Bu formda tasarim odakli distinmeye yonelik 8 yapilandirilmis soru
bulunmaktadir. Bu sorularin hazirlanmasi sirecinde tasarim odakli dislinmeye yoénelik literatir
taranmistir. Sorular hazirlandiktan sonra tasarim odakli diisinme konusunda uzman olan bir 6gretim
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Uyesinden ve Turk Dili ve Edebiyati alaninda uzman olan bir 6gretim lyesinden goéris alinmistir.
Uzmanlarin sunduklari gorus, elestiri ve 6neriler dogrultusunda sorulara son hali verilmistir. Formda yer
alan sorular asagida verilmistir:

1- Tasarim odakh diisinme yaklagimini begendiniz mi? Neden?

2- Tasarim odakh dustinmenin size nasil katkilari/yararlari oldu? Agiklayiniz.
3- Tasarim odakl diisinmenin olumsuz yonleri var miydi? Varsa nelerdir?

4- Tasarim odakli distinmenin en ¢ok hangi asamasinda zorlandiniz? Neden?
5- Zorlandiginiz kisimlarda neler yaptiniz? Agiklayiniz.

6- Tasarim odakh diisiinmenin en ¢ok hangi asamasini begendiniz? Neden?
7- ileride tasarim odakh diisiinmeye zaman ayirmak ister misiniz?

8- Okul disinda da tasarim odakh diisinmeye katilmak ister misiniz?

Ogrenci giinliikleri: Ogrenci ginliikleri tasarim defterlerinden farkli olup veri toplama amaciyla
kullanilmistir. Tasarim defterleri sadece etkinliklerin uygulanmasini kolaylastirmak ve 6grencilerin
etkinlik asamalarini daha kolay takip edebilmeleri amaciyla kullanilmistir. Ogrencilerden Tablo 1’de de
belirtildigi gibi etkinliklerin gerceklestirildigi her glin dersin son 10 dakikasinda asagida belirtilen kriterler
dogrultusunda gunliklerine deneyimlerini yazmalari istenilmistir. Bu kriterler:

» Etkinliklerin uygulanmasi siirecinde neler yaptiniz, neler fark ettiniz?
» Yaptiginiz etkinliklerle ilgili neler hissettiniz?
» Neler 6grendiniz?

> Onerileriniz ve elestirileriniz nelerdir?
Verilerin Toplanmasi

Acik uglu soru formu, enerji dontstiimleri konusunda gelistirilen ve tasarim odakli diisinmeye yonelik
olan modil uygulandiktan sonra, yani 4 haftalik uygulama siirecinin sonunda 6grencilere dagitiimistir.
Formlar, 6grencilere dagitiimadan 6nce formu doldurma konusunda gonilli olmaya 6nem verildigi,
formu doldurup doldurmama konusunda 6zgiir olduklari belirtilmistir. 2 6grenci génulli olmadigi igin
actk uglu soru formunu doldurmamistir. Ogrenciler, acik uglu soru formunu bir ders saatinde yani 40
dakikada doldurmustur. Ayrica 6grenciler her hafta etkinlik bittikten sonra glinliiklerine deneyimlerini
yazmistir. Bunun igin 6grencilere her hafta 10 dakikalik stire verilmistir.

Verilerin Analizi

Arastirma kapsaminda hem agik uglu soru formundan hem de &grenci giinliklerinden elde edilen
verilerin analizinde icerik analizi yontemi kullaniimistir. Bu kapsamda kodlar olusturulmus, bu kodlar belli
kategoriler altinda toplanmis ve temalar ortaya c¢ikartilmistir (Savin-Baden & Major, 2013; Yildirm &
Simsek, 2016). Arastirmadan elde edilen verilerin %40.00’1 iki arastirmaci tarafindan birbirinden bagimsiz
bir sekilde kodlanmistir. Literaturdeki birgok arastirmada da verilerin belli bir kismi bir bagka arastirmaci
tarafindan incelenmekte ve bu oranin %40.00'n altinda oldugu gériilmektedir. Ornegin, Felton’in (2004)
¢alismasinda da kodlayicilar arasi givenirlik igin verilerin sadece %30.00'luk bir kismi iki arastirmaci
tarafindan kodlanmistir. Forbes, Zangori ve Schwarz’in (2015) ¢calismalarinda ise verilerin %10’luk kismi,
Zangori ve Cole’un (2019) ¢alismasinda ise 6 O6grencinin (%16.00) gizimleri iki arastirmaci tarafindan
incelenmistir. Kodlayicilar arasi glvenirlik, Miles ve Huberman’a (1994) ait olan formdil ([Gorls
Birligi/Gorus Birligi+ Goris Ayrihgi1]*100.00) ile hesaplanmistir. Bu dogrultuda kodlayicilar arasi glivenirlik
actk uglu soru formundan elde edilen veriler igin %91.00, giinliiklerden elde edilen veriler igin %94.00
olarak hesaplanmistir. Bu degerler, kodlayicilar arasi giivenirlik icin yeterli degerlerdir. Clinkli Miles,
Huberman ve Saldafia (2014) da kodlayicilar arasinda %85.00-%90.00 arasinda bir anlagsmaya varilmasi
gerektigini 6nermektedir. Gorus ayriiginin oldugu kisimlarda arastirmacilar tartismis ve uzlasmislardir.
Uzlasma saglandigli icin geriye kalan veriler, birinci yazar tarafindan analiz edilmistir.
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Bulgular

Mevcut arastirmada, o6grencilerin tasarim odakh disinmeye vyonelik goriis ve deneyimleri
incelenmistir. Bu dogrultuda elde edilen veriler, icerik analiziyle degerlendirilmistir. Elde edilen bulgular
iki baslik altinda ele alinmistir: Ortaokul 6grencilerinin tasarim odakli diisinmeye yonelik gorisleri ve
ortaokul 6grencilerinin tasarim odakli diisinmeye yonelik deneyimleri.

Ortaokul Ogrencilerinin Tasarim Odakli Diisiinmeye Yonelik Goriisleri

Ogrenciler, doldurduklari agik uglu soru formu araciligiyla tasarim odakli disiinmeye yonelik
gorislerini belirtmislerdir. Ogrencilerin goriisleri dogrultusunda 7 tema ortaya cikartilmistir: Tasarim
odakli disinmenin katkilari, tasarim odakli diisinmenin uygulanmasi sirecinde karsilagilan zorluklar,
tasarim odakli disinme asamalarinin zorluk derecesi, tasarim odakli dislinmenin uygulanmasi
surecinde destek alma, tasarim odakl diislinme asamalarinin begenilme derecesi, ileride tasarim odakli
diisinme etkinliklerine zaman ayirma ve okul disinda tasarim odakh diisinme etkinliklerine katilma. 31
o6grenci tasarim odakh disinmeye yonelik etkinlikleri begendigini, 2 6grenci ise bu etkinlikleri
begenmedigini ifade etmistir. 1 6grenci ise bu konuda herhangi bir gériis bildirmemistir. Ogrencilerin

tasarim odakl diisinmenin katkilari ile ilgili gérislerine yonelik bulgular asagida, Tablo 3’te verilmistir.

Tablo 3.
Tasarim Odakli Diisiinmenin Katkilarina iliskin Gériisler.
Kategoriler Kodlar Ogrenciler f
Ogrenmeyi Enerji déniisiimleri konusunu 03, 013, 019, 022, 623 5
Saglama ve 6grenme
Kolaylastirma Matematigi grenme 07, 032 2
Feni 6grenme 02, 628, 032 3
Ogrenme merakini arttirma 018 1
Yaparak ve yasayarak 6grenme 017 1
Eglenerek 6grenme 06, 07, 08, 013, 015, 020, 023, 8
031
Distinmeyi ve fikir Giretmeyi 03, 05, 06, 011, 012, 016, 028 7
6grenme
Ogrenmeyi kolaylastirma 02, 08, 017, 632 4
21. Yazyll Problem ¢ézme 04 1
Becerilerini Takim ¢alismasi 01, 62, 03, 64, 08, 620, 622, 630 8
Gelistirme iletisim kurma 024 1
Analitik diisiinme 026 1
Empati kurma 04, 013, 016, 024, 026, 031 6
Yardimlasma 09 1
Ozgiiveni gelistirme 014 1
Tasarim becerisi 04, 010, 011, 013, 014, 016, 021, 10
025, 029, 030
Sabirli olma 022 1
Gelecege ve Gelecege hazirlama 09 1
Meslege Hazirlama  Bilim insani olmaya hazirlama 019 1
Miihendislik meslegine hazirlama 09, 017 2

Tablo 3’te gorildigi gibi ortaokul 6grencilerinin gorisleri dogrultusunda tasarim odakli distinmenin
katkilarina yonelik su kategoriler ortaya cikmistir: Ogrenmeyi saglama ve kolaylastirma, 21. yy
becerilerini gelistirme, gelecege ve meslege hazirlama. Bazi 6grencilerin tasarim odakli diisiinmenin
katkilarina yonelik gérisleri asagida belirtilmistir.

Grup halinde ¢alismayr dgrendim. Empati kurmayi &grendim.  Sorunlar karsisinda nasil
davranacadimi, onlari nasil cézebilecedimi éGrendim ve tasarim becerim gelisti (04).
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Takim ¢alismasini égrendim ve Ggrenmenin kolay yolunu. Bu etkinlikler sayesinde eglenerek

dgreniyoruz (08).

‘Ben istersem her seyi yapabilirim.’ fikrine ¢ok inanmazdim. Ama burada bu etkinliklerle bunun gercek

olabilecegini 6grendim. Artik bu fikirle hayatima yeni bir bakis agisi geldigini diisiiniiyorum. Ayrica bu

etkinliklerle tasarim becerim de gelisti (014).

Evet, bu etkinliklerin katkilari oldu. Ciinkii daha merakli oldum. Bu etkinlikler 6grenmeye

meraklandiriyor (018).

Fen bilimleri dersindeki enerji déniisiimleri konusunu 6grendim. “icat insanlarin gelecedidir’ s6ziiniin

belki de derslerin 6grenilmesi icin de katkisi olabilir (019).

Bu etkinlikler bize diisiinmeyi ve fikir iiretmeyi 6gretti. Ayrica tasarim becerimiz de gelisti (011).

16 Ogrenci tasarim odakli disinmeye yonelik uygulamalarda herhangi bir zorluk yasamadigini, 2
6grenci ise bu konuda kararsiz oldugunu belirtmistir. Geriye kalan 6 6grenci ise sadece zorluk yasadigini
belirtmis ancak ne tir bir zorluk olduguna deginmemistir. Tasarim odakh disiinmenin uygulanmasi
surecinde 6grencilerin karsilastiklari zorluklar Tablo 4’te ayrintili bir sekilde belirtilmistir.

Tablo 4.
Tasarim Odakli Diisiinmenin Uygulanmasi Siirecinde Karsilasilan Zorluklara iliskin Gériisler.
Kategoriler Kodlar Ogrenciler f
Fiziksel Kosullar Malzeme gesidinin az olmasi 015 1
Etkinlik alaninin dar olmasi 014 1
Grup Ici Sorumluluk  Rollerin paylasiminda sorun yasama 09 1
Grup uyelerinin sorumluluklarini yerine getirmemesi 025 1
Grup igi iletisim Grup lyeleriyle iletisim kurmada problem yasama 01, 05, 622 3
Grup icinde herkesin ayni anda konusmasi 09 1
Grup Uyeleriyle ortak bir fikirde bulusamama 04, 012, 630 3

Tablo 4’te gorildGga gibi tasarim odakh diisinme yaklasiminin uygulanmasi siirecinde karsilasilan
zorluklara yonelik 3 kategori ortaya ¢ikmistir: Fiziksel kosullar, grup ici sorumluluk ve grup igi iletigsim.
Bazi 6grencilerin tasarim odakh diisinme uygulamalari stirecinde karsilasilan zorluklara yonelik gorusleri
asagida ornek olarak belirtilmistir.

Codgu zaman fikirlerimiz zerine ¢ok tartistik. Rollerimizi paylastirmakta tartistik. Herkes ayni anda
konustugu icin codu zaman birbirimizi anlayamadik (09).

Daha bliyiik ve genis bir alanda daha giizel bir etkinlik yapabilirdik. Ancak bu demek olmuyor ki
etkinlikler sikicicir (G14).

Cok fazla olumsuz yénii yok aslinda. Sadece bazen hayal etti§im malzemeleri bulamiyordum (015).
Hepimiz farkli farkli diisiincelere sahip oldudumuz icin birbirimizi anlayamadik (030).

Tablo 5’te ise 06grencilerin tasarim odakli diisinme yaklasiminda en ¢ok hangi asamalarda
zorlandiklarina yonelik bulgular verilmistir.

Tablo 5.

Tasarim Odakli Diisiinmenin Asamalarinin Zorluk Derecesine lliskin Gériisler.
Kategoriler Ogrenciler f
Empati 03, 011, 019, 625, 628 5
Tanimlama 016, 024, 026, 033 4
Fikir Uretme 04, 09, 017, 018, 020, 622, 623 7
Prototip Gelistirme 02, 05, 06, 07, 015, 021, 030, 031, 032 9
Test Etme 01, 08, 010, 012, 014, 629 6
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Tablo 5’'te 6grencilerin en g¢ok prototip gelistirirken (n=9) zorlandiklari, daha sonra sirasiyla fikir
Uretme (n=7), test etme (n=6), empati (n=5) ve tanimlama (n=4) asamalarinda zorlandiklari
gorilmektedir. 3 68renci ise bu konuda herhangi bir goris bildirmemistir. Bazi 6grencilerin konu ile ilgili
gorusleri asagida belirtilmistir.

En ¢cok empatide zorlandim. Ciinkii kendimizi baskasinin yerine koymak ¢ok zor (011).

Test etmede cok zorlandim. Bazi eksiklikler ortaya cikti. Habire onlari diizeltip yapmaya cahistik (014).

Fikir iiretmede zorlandim. Ciinkii gruptaki bazi kisilerin higbirimizin fikrini almadan tasarimi yapmasi,

cok ziicli bir sey. Bu yiizden ¢ok kétii oldu. Fikir lretme sorunu en énemli konulardan biriydi. Bu
yiizden béyle oldu (020).

Prototip gelistirmede zorlandim. Uriinii nasil yapacagimizi ve olusturacagimizi diisiinmek bizi zorladi.
Ciinkii biraz fikir gerekiyor. Olmayinca yapilmiyor (021).

Problemi tanimlamada ¢ok zorlandim (024).

Tablo 6’da ortaokul 6grencilerinin tasarim odakli disiinme yaklagiminin uygulanmasi siirecinde
zorlandiklari kisimlarda aldiklari desteklere yonelik bulgular verilmistir.

Tablo 6.

Tasarim Odakli Diisiinmenin Uygulanmasi Siirecinde Destek Almaya lliskin Gériisler.
Kategoriler Ogrenciler f
Grup Arkadaslarindan 01, 02,03, 04, 05, 07, 08, 010, 011, 012, 614, 015, 016, 25
Destek Alma 017, 018, 019, 022, 023, 026, 027, 028, 029, 030, 031, 033
Ogretmenden Destek Alma 09, 014, 619, 621, 0633 5
Herhangi Bir Destek Almama 06, 013, 020, 024, 025, 032 6

Tablo 6’da 6grencilerin tasarim odakl diisinmeye dayali etkinliklerde zorlandiklari kisimlarda grup
arkadaslarindan (n=25) ve 6gretmenlerinden (n=5) destek aldiklari veya herhangi bir destek almadiklari
(n=6) gorilmektedir. Ogrencilerin problem yasadiklari kisimlarda aldiklari desteklere yonelik goriisleri
asagida érnek olarak verilmistir.

Zorlandigim kisimlarda arkadaslarimdan destek aldim. Odretmenime sordum ve fikir iirettim (019).

Higbir sey yapmadim. Ciinkii arkadaslarim sadece malzeme getirmemi istediler. Benim bir sey
yapmama izin vermediler (020).

Zorlandigim kisimlarda fikir irettim ve arkadaslarimdan destek aldim (026).

Tablo 7'de ise 0Ogrencilerin tasarim odakh dusinme vyaklasiminda en g¢ok hangi asamalari
begendiklerine yonelik bulgular verilmistir.

Tablo 7.

Tasarim Odakli Diisiinmenin Asamalarinin Bedenilme Derecesine lliskin Gériisler.
Kategoriler Ogrenciler f
Empati 06, 012, 018 3
Tanimlama 01, 68, 620 3
Fikir Uretme 02, 05, 07, 010, 011, 032 6
Prototip Gelistirme 014, 017, 019, 022, 623, 626, 628, 629 8
Test Etme 03, 04, 09, 015, 016, 021, 025, 027, 030, 031, 033 11

Tablo 7’de 6grencilerin en ¢ok test etme (n=11) asamasini begendikleri, daha sonra sirasiyla prototip
gelistirme (n=8), fikir Gretme (n=6) asamalarini begendikleri gorilmektedir. Bununla birlikte empati
(n=3) ve tanimlama (n=3) asamalarini esit diizeyde begendikleri belirlenmistir. Bununla birlikte 3 6grenci
tasarim odakli disiinme yaklasiminin asamalarinin begenilme derecesine iliskin goris bildirmemistir.
Asagida o6grencilerin tasarim odakli diisinme yaklasiminda en ¢ok hangi asamalari begendiklerine
yonelik goruslerinden érnekler verilmistir.
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Fikir tretmeyi ¢ok bedgendim. Ciinkii grupga ortak fikirleri bularak fikir tretiyoruz ve ¢ok eglenceli
oluyor (02).

Test etmeyi begendim. Ciinkii yaptigimiz tasarimin nasil oldugunu, nasil ¢calistigini égrendik ve gérdiik
(64).

Empatiyi bedendim. Ciinkii kendimizi birbirimizin yerine koyarak en iyi tasarimi ortaya ¢ikaririz (06).

Prototip gelistirmeyi ¢ok bedendim. Ciinkii lriin olusturma konusunda kendimizi test ediyoruz. Nasil
tasarladigimizi ve kendimizi taniyoruz (017).

Problemi tanimlamayi begendim. Ciinkii problemi iyi anlarsak icat en giizel olur (020).

Ogrencilerin ileride tasarim odakli disiinme ile ilgili etkinliklere zaman ayirmaya ydnelik
goriuslerinden elde edilen bulgular Tablo 8de sunulmustur.

Tablo 8.
ileride Tasarim Odakl Diisiinme Etkinliklerine Zaman Ayirmaya lliskin Gériisler.

Kategoriler Ogrenciler f

Evet 01, 03, 04, 05, 06, 07, 08, 09, 010, 011, 012, 014, 015, 016, 017, 018, 28
019, 0620, 021, 022, 023, 024, 625, 026, 027, 628, 031, 033

Hayir 02, 030, 032 3

Kararsizim 013, 029 2

Tablo 8'de 28 6grencinin ileride de tasarim odakh distinme etkinliklerine zaman ayirmak istedigi,
3’Unlin zaman ayirmak istemedigi ve 2’sinin kararsiz oldugu goriilmektedir. 1 6grenci ise ileride tasarim
odakli duginme etkinliklerine zaman ayirma konusunda herhangi bir goériis bildirmemistir. Bazi
ogrencilerin ileride tasarim odakl disiinme etkinliklerine zaman ayirmaya iliskin gorisleri asagida 6rnek
olarak verilmistir.

Evet. Ciinkii biiyiiyiince miihendis olmak istiyorum (618).

Hayir, zaman ayirmak istemem (02).

Evet, zaman ayirmak isterim. Ciinkii bilim ve icat en giizel seydir. insanlarin gelecegidir (020).

Evet, ¢iinkii etkinlik yapmak béyle edlenceli olmamsti hi¢ (033).

Tablo 9’da ise okul disinda tasarim odakh digstinme etkinliklerine katilmaya yonelik bulgular
verilmistir.

Tablo 9.
Okul Disinda Tasarim Odakli Diisiinme Etkinliklerine Katilmaya lliskin Gériisler.
Kategoriler Ogrenciler f
Evet 01, 02, 03, 04, 05, 06, 07, 08, 09, 010, 011, 012, 014, 015, 016, 019, 28
020, 021, 022, 023, 024, 025, 026, 027, 028, 031, 032, 033
Hayir 013, 018 2
Kararsizim 017, 029, 030 3

Tablo 9 incelendiginde 28 6grencinin okul disinda da tasarim odakli diisinme etkinliklerine katiimak
istedigi, 3’lUnin kararsiz oldugu ve 2’sinin ise katilmak istemedigi gérilmektedir. 1 6grenci ise bu konuda
herhangi bir goris bildirmemistir. Ogrencilerin okul disinda tasarim odakli diisiinme etkinliklerine
katilmaya iliskin gorisleri asagida 6rnek olarak verilmistir.

Evet, okul disinda da katilmak isterim. Ciinkii bu etkinlikler ¢ok eglenceli ve diisiinmemi saghyor
(015).

Kesinlikle katiimak isterim. Ciinkii etkinliklerin egdlenceli oldugunu biliyorum (033).
Kararsizim (629).
Hayir, okul disinda katilmak istemem (013).
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Ortaokul Ogrencilerinin Tasarim Odakli Diisiinmeye Yénelik Deneyimleri

Ogrenciler tasarim odakli diisinmeye yénelik deneyimlerini giinliikler aracihigiyla ifade etmislerdir.
Glinluklerden elde edilen verilerin analizi sonucunda 6grencilerin tasarim odakl diisinmeye ydnelik
deneyimleri ile ilgili 3 temaya ulasiimistir: Ogrenme, memnuniyet ve elestiri (Sekil 3).

Ogrenme

OGRENCI

DENEYIMLERI Memnuniyet

Elestiri

Sekil 3. Ogrenci deneyimlerine iliskin temalar.

Sekil 3'te de goraldigiu gibi 6grenci glinliklerinin icerik analizi yontemi ile degerlendirilmesi
sonucunda 3 tema ortaya ¢ikmistir: Ogrenme, memnuniyet ve elestiri. Bu temalara ve bu temalar
kapsamindaki kategorilere iliskin bulgular asagida ayrintili olarak ele alinmistir. Tablo 10°da 6grenme
temasina yonelik bulgular belirtilmistir.

Tablo 10.

Ogrenme Temasina Yénelik Bulgular.
Kategoriler Ogrenciler f
Enerji Déniisiimleri Konusunu 02, 017, 018, 024, 026, 029, 031, 032 8
Ogrenme
Grup Calismasini Ogrenme 02, 65, 014, 017, 625, 626, 032 7
Basarinin ve Basarisizligin 01, 02, 04, 08, 610, 011, 014, 016, 018, 019, 020, 0621, 17
Nedenlerini Ogrenme 023, 024, 025, 031, 033
Miicadeleyi Ogrenme 04, 013, 016, 021, 023, 025 6

Ogrenme temasina yonelik 4 kategori ortaya cikmistir: Enerji dénisiimleri konusunu 6grenme (n=8),
grup calismasini 6grenme (n=7), basarinin ve basarisizligin nedenlerini 6grenme (n=17) ve miicadeleyi
dgrenme (n=6). 03, 06, 07, 09, 012, 015, 022, 027, 628, 030 ve 034 kodlu 6grenciler ise 6grenme
temasina iliskin herhangi bir goériis belirtmemistir. Ogrenciler giinliiklerinde enerji dénisimleri
konusunu 6grendiklerini, daha 6nce grup calismasina aliskin olmadiklarini ve tasarim odakl disiinme
etkinlikleri sayesinde grup c¢alismasini 6grendiklerini ifade etmislerdir. Bununla birlikte 6grenciler
ginliklerinde vyaptiklari tasarim basarisiz olunca pes etmediklerini ve tasarimlarini iyilestirmeye
cahistiklarini dolayisiyla miicadele etmeyi 6grendiklerini ifade etmislerdir. Ayrica 6grenciler, yaptiklari
tasarimlarin neden basarili ya da neden basarisiz olduguna yoénelik c¢ikarimlarda da bulunmuslardir.
Asagida bu konuya iliskin 6rnek ifadeler verilmistir.

Sevgili glinliik, bugiin takim arkadaslarimla bir hiz treni tasarladik. Cok basarisiz olduk ama (imidimizi
kesmedik. Siiremiz bitmek lizereydi. Son dakikalarimizda denemeler yaptik. Tam siiremiz bitecekti ki,
grupga son denemeyi yaptik ve basarili oldu (023).-Miicadeleyi O§renme

Bugiin, Canavar Kaos adinda bir araba yapmaya calistik. ilk basta giizel olmadi. Son anlarda
tasarlamaya ¢alistik. Grupga yaptiktan sonra ‘Canavar Kaos’u sunmaya geldi sira. 4 takimi eledik
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ama Army Miihendisler grubu daha basarili oldu ve onlar birinci oldu. Biz ikinci olsak da biz yine de
takim calismasini 6grendik (617). Grup Calismasini Ggrenme

Sevgili giinliik, bu proje sayesinde (Lunapark Hiz Trenim) kinetik ve potansiyel enerjiyi arttirip
azaltmayi égrendim. Bir hiz treni déngiisii iginde kinetik ve potansiyel enerji farkini 6grendim. Enerji
déndsiimlerini iyice kavradim. Hiz trenimiz de giizel oldu. Bir tepeden sonra bir de déngii yaptik
(029)-Enerji Déniisiimleri Konusunu Ogrenme

Ogrencilerin giinliikklerinde yer alan ifadeler dogrultusunda elde edilen temalardan biri de
memnuniyet temasidir. Tablo 11’de memnuniyet temasina yonelik bulgular verilmistir.

Tablo 11.

Ogrencilerin Memnuniyetleri ile ilgili Bulgular.
Kategoriler Ogrenciler f
Gruptan Memnun Olma 02, 03, 08, 012, 013, 014, 019, 025, 027 9
Etkinliklerden Memnun Olma 09, 011, 014, 016, 018, 033 6
Ogretmenden Memnun Olma 09, 014, 016, 017, 621, 633, 029 7
Eglenme 01, 03, 05, 06, 07, 08, 09, 010, 011, 012, 014, 015, 016, 20

017, 619, 023, 025, 629, 031, 033

Tablo 11 incelendiginde, memnuniyet temasina iliskin 4 kategorinin elde edildigi gériilmektedir. Bu
kategoriler sunlardir: Eglenme (n=20), gruptan memnun olma (n=9), 6gretmenden memnun olma (n=7),
etkinliklerden memnun olma (n=6). 04, 020, 022, 024, 026, 028, 030 ve 032 kodlu 6grenciler ise
memnuniyet temasi ile ilgili herhangi bir goris belirtmemistir. Tablo 11’de 6grencilerin ¢ogunlugunun
tasarim odakli dasiinme etkinliklerinin uygulanmasi siirecinde eglendikleri gorilmektedir. Bununla
birlikte 6grencilerin gruptan, 6gretmenden ve etkinliklerden de memnun olduklari sonucuna ulasilimistir.
Bazi 6grencilerin konuyla ilgili gbrusleri asagida 6rnek olarak verilmistir.

Bugiin ¢ok zevk aldim ve edlendim. Takimca iyi bir is ¢cikardik. Bir daha yapmak isterdim. Hiz treni
yapmay: dgrendim, ¢ok sey dgrendim. Arkadaslarimla ¢ok eglendim. Takim arkadaslarima ¢ok
tesekkiir ederim. Ders cok giizel gecti (025). Gruptan Memnun Olma, E§lenme

Bugiin, helikopter yapmayi 6drendik. Bu etkinligi cok bedendim. Ogretmenimden cok memnunum.
Ama grup arkadaslarimdan bazilar pek yardimci olmadilar ve at arabasi yapmaya ¢alistilar (029).
Ogretmenden Memnun Olma

Ogrencilerin tasarim odakl diisinmeye yonelik deneyimlerine iliskin elde edilen bir baska tema ise
elestiri temasidir. Tablo 12’de elestiri temasina yonelik bulgular ayrintili olarak verilmistir.

Tablo 12.

Odrencilerin Elestirileri ile ilgili Bulgular.
Kategoriler Ogrenciler f
Gruba Yonelik Elestiriler 01, 05, 09, 010, 017, 018, 020, 028, 029, 030, 031,033 12
Malzemelere Yénelik Elestiriler 01, 63, 09, 014 4
Etkinliklere Ayrilan Siireye Yénelik 02, 017, 030 3
Elestiriler

Tablo 12 incelendiginde elestiri temasina yonelik kategorilerin sunlar oldugu gorilmektedir: Gruba
yonelik elestiriler (n=12), malzemelere yonelik elestiriler (n=4) ve etkinliklere ayrilan slreye yoénelik
elestiriler (n=3). 04, 06, 07, 08, 011, 012, 013, 015, 016, 019, 021, 022, 023, 024, 025, 026, 027,
032, 034 kodlu dgrenciler ise elestiri temasi kapsaminda herhangi bir gériis bildirmemistir. Asagida
elestiri temasi kapsamindaki deneyimler igin 6rnek climleler verilmistir.

Grup arkadaslarimin beni dinlememesinden rahatsiz oldum. Beni dinlemedikleri i¢in tasarimlari da
¢ok glizel olmamis. Benim dedigim gibi 2 déngii ve 1 tepe yeterliydi bence. Giivenlik bile saglanmamis
(020).-Gruba Yénelik Elestiriler
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Bugiin higbir sey 6grenmedim. Clinkii takim arkadaslarimdan hi¢ kimse birbirini dinlemiyor. Herkes
kendi kafasina gére bir seyler tasarliyor. Bence takim ile beraber ¢calissak daha iyi olur. Ayrica bence
etkinlikte cok kisa siireler veriliyor (017). Etkinliklere Ayrilan Siireye Yénelik Elestiriler, Gruba Yénelik
Elestiriler.

Bugiin pervane biraz daha kisa olursa daha fazla havada kalabilecegini 6grendim. Helikopterde
motor olsaydi daha iyi olurdu. Ama motor yok (014). Malzemeye Yénelik Elestiriler

Tartisma, Sonug ve Oneriler

Mevcut arastirmada enerji donlslimleri konusunda tasarim odakli disinmeye yonelik gelistirilen
modyil, bir fen bilimleri 6gretmeni tarafindan ortaokul 7. sinif 6grencilerine uygulanmistir. Arastirma
stiresince ortaokul 7. sinif 6grencilerinin tasarim odakh disinmeye yonelik gorusleri ve deneyimleri
incelenmistir.

Acik uglu soru formunda sunulan goérislerin analizi sonucunda, 6grencilerin ¢ogunlugunun tasarim
odakli distinmeye yonelik etkinlikleri begendigi, okul disinda da tasarim odakli diisinme etkinliklerine
katilmak istedigi ve ileride b&yle etkinliklere zaman ayirmak istedigi belirlenmistir. Ogrencilerin gérisleri
dogrultusunda tasarim odakli diisinmenin 6grenmeyi saglama ve kolaylastirma, 21. ylzyil becerilerini
gelistirme, gelecege ve meslege hazirlama gibi katkilarinin oldugu belirlenmistir. Benzer sekilde
literatirde de tasarim odakh distinmenin 6grenmeyi saglama ve kolaylastirma (Aflatoony & Wakkary,
2015; Cook & Bush, 2018; Painter, 2018; Vest, 2006), 21. ylzyil becerilerini gelistirme (Anderson, 2012;
Canestraro, 2017; Carroll, 2014; Cook & Bush, 2018; Retna, 2016; Rotherham & Willingham, 2009),
gelecege ve meslege hazirlama (Rotherham & Willingham, 2009) gibi katkilarinin oldugu belirtiimektedir.
Literatlirdeki bu arastirmalar (Aflatoony & Wakkary, 2015; Aflatoony et al., 2018; Anderson, 2012;
Canestraro, 2017; Carroll, 2014; Cook & Bush, 2018; Painter, 2018; Retna, 2016; Rotherham &
Willingham, 2009; Vest, 2006), mevcut arastirma kapsaminda elde edilen bulgular tasarim odakli
disinmenin sagladigi katkilar acisindan desteklese de mevcut arastirma bu literatiri ortaokul
ogrencilerinin  tasarim odakh dislinmeye yonelik goéruslerini ve deneyimlerini inceleyerek
genisletmektedir. Ornegin tasarim odakl diisiinme ile ilgili daha dnce Aflatoony vd. (2018) tarafindan
yapilan galisma lise diizeyindeki 6grencilerle tasarim odakli dislinme becerilerinin (problem ¢ézme,
ishirligi ve insan merkezli olma) gelisimini incelemek amaciyla gergeklestirilmistir. Painter (2018)
¢alismasini, 6gretmenlerin ortaokul dizeyindeki matematik derslerinde tasarim odakh disiinme
yaklagiminin uygulanmasina yoénelik algilarini incelemek amaciyla yapmistir. Retna (2016) ise
calismasinda 6gretmenlerin tasarim odakli disiinmeye yénelik deneyimlerini incelemistir. Konu ile ilgili
daha 6nce yapilan galismalar ve mevcut arastirma arasinda farkliliklar olmasina ragmen, bu arastirma ve
literatlrdeki calismalar (Aflatoony & Wakkary, 2015; Aflatoony et al., 2018; Anderson, 2012; Canestraro,
2017; Carroll, 2014; Cook & Bush, 2018; Painter, 2018; Retna, 2016; Rotherham & Willingham, 2009;
Vest, 2006) kapsaminda elde edilen bulgular, tasarim odakl disiinmenin 6grenme ortamlarina dahil
edilmesi gerektigi fikrini desteklemektedir.

Ogrencilerin tasarim odakl disiinmenin uygulanmasi siirecinde karsilastiklari zorluklar temasi
kapsaminda su kategorilere ulasilmistir: Grup ici iletisim (n=7), fiziksel kosullar (n=2), grup ici sorumluluk
(n=2). Benzer sekilde literatiirde de 6grencilerin grup calismasi yaparken kendi aralarinda problem
yasamalari, tasarim odakli diislinme yaklasiminin uygulanmasinda en ¢ok karsilasilan problemlerden biri
olarak gorilmektedir (Aflatoony et al., 2018; Retna, 2016). Aflatoony vd. (2018) de lise 6grencilerinin
tasarim odakli disinmeye yonelik uygulamalarda grup calismasinda ve gruptaki rollerin paylasiminda
sorun yasadiklarini belirtmislerdir. Ogrencilerin grup calismalarinda problem yasamalari, lkemizde sinif
ortaminda ortaokul 6grencilerinin daha ¢ok liselere giris sinavina hazirlanmaya odaklanmalari ve
dolayisiyla grup calismalarina yeterince 6nem verilmemesi ile agiklanabilir. Bunun igin sinav kaygisindan
arindirilarak grupla 6gretimin ciktilarindan da yararlanilabilecek 6grenme ortamlari olusturulabilir.
Ogrencilerin fiziksel kosullari daha ¢ok malzeme cesidi ve etkinlik alaninin dar olmasi agisindan
elestirdikleri gorilmektedir. Mevcut arastirmada malzeme c¢esidinin az olmasi; bu durumun tasarim
stirecinde bazi sinirhliklari da beraberinde getirebildigi ile ilgilidir. . Yani 6grencilerden kendilerine verilen
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materyalleri kullanarak bir tasarim gercgeklestirmesi beklenmektedir. Uygulamanin yapildigi alanin dar
olmasi sorunu ise okullarda etkinliklerin etkili bir sekilde gergeklestirilebilmesi icin genis 6grenme
ortamlarinin  olusturulmasi ile ¢0Ozilebilir. Ayrica 6grencilerin  zorlandiklari  kisimlarda grup
arkadaslarindan ve &gretmenden destek aldiklari sonucuna ulagiimistir. Ogrencilerin daha cok grup
arkadaslarindan destek alarak problemlerini ¢ozdikleri tespit edilmistir. Benzer sekilde Aflatoony vd.
(2018) de tasarim odakh dusiinmenin uygulanmasi sirecinde karsilasilan problemlerin ¢oziilmesi igin
akran desteginin ve akran geribildiriminin énemli oldugu sonucuna ulasmistir. Dolayisiyla 6grenme
ortamlarinda grup g¢alismalarina daha fazla 6nem verilmelidir.

Bununla birlikte mevcut arastirmada prototip gelistirme, fikir Gretme ve test etme asamalarinin
ogrencilerin hem en ¢ok zorlandiklari hem de en ¢ok begendikleri asamalar oldugu belirlenmistir.
Ogrencilerin prototip gelistirme, fikir (iretme ve test etme asamalarinda zorlanmasinin sebebi, bu
asamalarin empati ve tanimlama asamalarina gore daha Ust diizey disiinme becerileri gerektirmesidir.
Ornegin empatide gdzlem ve gdriisme yapilarak bireyin ihtiyaglari belirlenmeye galisilir. Tanimlamada ise
problemin sinirlari belirlenir. Ancak fikir Gretme, prototip gelistirme ve test etme asamalarinda artik
problemin belirlenmesinden ziyade o problemin ¢éziilmesine odaklanilir. Clinkl problemleri ¢c6zmek, zor
bir siirectir (Byun, Ha & Lee, 2008). Ogrencilerin en ¢ok fikir iretme, prototip gelistirme ve test etme
asamalarini begenmesi bu asamalarda fikirlerin tGriine déntusmesi ve bu Uriinlin kullanicilarin ihtiyaglari
dogrultusunda test edilmesi ile agiklanabilir. Ornegin 04 kodlu 6grenci test etme asamasi ile ilgili sunu
belirtmistir: ‘Test etmeyi begendim. Ciinkli yaptigimiz tasarimin nasil oldugunu, nasil galistigini 6grendik
ve gordiik.”. 017 kodlu 6grenci ise prototip gelistirme asamast ile ilgili diisiincesi su sekildedir: ‘Prototip
gelistirmeyi ¢ok begendim. Clnkd Urln olusturma konusunda kendimizi test ediyoruz. Nasil
tasarladigimizi ve kendimizi taniyoruz.’.

Gunliklerden elde edilen verilerin analizi sonucunda, Ogrencilerin deneyimleri 3 temada
degerlendirilmistir: 6grenme, memnuniyet ve elestiri. Ogrencilerin 8grenme temasina yénelik edindikleri
deneyimler kapsaminda ise su kategorilere ulasilmistir: Enerji dénisiimleri konusunu 6grenme, grup
¢alismasini 6grenme, basarinin ve basarisizligin nedenlerini 6grenme ve miicadeleyi 6grenme.
Deneyimler kapsaminda elde edilen bu bulgular, 6grencilerin tasarim odakh distinmenin katkilarina
yonelik gorislerinden elde edilen bulgulari (enerji donlstimleri konusunu 6grenme, grup calismasini
o6grenme) destekler niteliktedir. Benzer sekilde literatlirde de tasarim odakli diisinmenin 6grencilerin
grup calismasini 6grenmelerini (Aflatoony et al., 2018) ve fen konularindaki kavramsal anlamalarinin
gelisimini (Cook & Bush, 2018; Fortus et al., 2004; Kolodner et al., 2003; Vest, 2006) sagladigi
vurgulanmaktadir. Bununla birlikte tasarim odakli disiinmenin 6grencilerin basarinin ve basarisizhigin
nedenlerini ve muicadeleyi 6grenmelerine katki sagladigi belirlenmistir. Tasarim odaklh dusinme
yaklasiminda kullanilan Stanford d.school modelinin yinelemeli ve deneyime dayal bir siire¢ olmasi,
ogrencilerin basarinin ve basarisizhigin nedenlerini ve micadeleyi 6grenmelerine katki saglamis olabilir.
Memnuniyet temasinda ise 6grencilerin tasarim odakl distinmeye yonelik etkinliklerden, bu etkinlikleri
uygulayan fen bilimleri 6gretmeninden ve grup arkadaslarindan memnun olduklari ve bu sirecte
eglendikleri tespit edilmistir. Elde edilen bu sonuglar dogrultusunda 6grenme ortamlarinda tasarim
odakli dislinme yaklasimina yer verilmesinin birgok katkisinin olacagi séylenebilir.

Ogrencilerin deneyimleri dogrultusunda elde edilen bir baska tema ise elestiri temasidir. Elestiri
temasi kapsaminda elde edilen kategoriler ise sunlardir: Gruba yonelik elestiriler, malzemelere yonelik
elestiriler ve etkinliklere ayrilan sireye yonelik elestiriler. Benzer sekilde literatiirde de 6grencilerin
tasarim odakl distinme yaklasiminin uygulanmasi siirecinde grup c¢alismasinda problem yasadiklari
(Aflatoony et al., 2018; Retna, 2016) ve siniftaki materyallerin ve fiziksel kosullari saglamanin zor oldugu
(Retna, 2016) belirtiimektedir. Bu dogrultuda 6grencilerin grupla g¢alisma becerilerinin gelismesi igin
isbirlikli 6grenme ortamlarina daha fazla yer verilmesi gerektigi sdylenebilir. Ogrenciler malzemelere
yonelik elestiriler sunmustur. Ornegin 014 kodlu 6grenci bu durumu sdyle ifade etmistir: ‘Bugiin
pervane biraz daha kisa olursa helikopterin daha fazla havada kalabilecegini 6grendim. Helikopterde
motor olsaydi daha iyi olurdu. Ama motor yok.” Bu sorunu gidermek amaciyla tasarim odakli diisinme
etkinlikleri icin 6grencilerin istedikleri malzemeler temin edilebilir. Bunu saglamak igin de etkinligin
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uygulanmasindan bir siire 6nce 6grencilerden kullanmak istedikleri malzemelerin neler olduguna dair
bilgi vermeleri istenebilir. Malzemelerin temin edilebilme durumuna gore okul yonetimi, 6gretmen ya da
Ogrenciler materyalleri saglayabilir. Etkinliklere ayrilan siirenin az olmasi sorunu ise fen bilimleri dersi
o6gretim programindaki konu ve kazanim sayisinin azaltilmasi ya da programda bol etkinlik iceren konular
icin uygun slire ayarlamasinin yapilmasi ile asilabilir.

Mevcut arastirmada enerji dondsiimleri konusunda tasarim odakh distinmeye yonelik bir modiil
gelistiriimis ve ortaokul 7. sinif 6grencilerine uygulanmistir. Bu cercevede, ortaokul &grencilerinin
tasarim odakl diisinmeye yoénelik gorisleri ve deneyimleri incelenmistir. ileride yapilacak olan
arastirmalarda fen bilimleri dersinde yer alan farkli konulara yoénelik modiller ve niteler gelistirilip
tasarim odakli disiinme yaklagimi uygulanabilir. Ayrica baska arastirmalarda hem 6grencilerin hem de
tasarim odakli diisinme etkinliklerini uygulayan 6gretmenlerin gorisleri ve deneyimleri incelenebilir.
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EK 1-Araba Tasarliyorum Etkinligi

ETKINLIK 2

Araba Tasarliyorum

SINIF SEVIYESi: 7

UNITE ADI: F.7.3. Kuvvet ve Enerji / Fiziksel Olaylar

KONU: F.7.3.3. Enerji Déniisiimleri

ONERILEN SURE: 3 Ders Saati (40dk+40dk+40dk)

KAVRAMLAR: Siirtiinme kuvveti, kinetik enerji

AMAC VE KISA OZET:

Etkinligin amaci, 6grencilerin fen bilimleri temel kavramlarindan kinetik enerji ve siirtiinme kuvveti ile ilgili bilgilerini
kullanarak, verilen materyallerle hizli olan ve uzun mesafe yol alan bir araba tasarlamalaridir.

Ogrencilere verilen malzemelerden (Pet sise, pipet, teneke kola sisesi, kdgit haviu kartonu, pet sise kapaklari, CD, kiirdan,
¢Op sis, makas, silikon tabancasi, rampa yapimi igin gerekli malzemeler (tahta takoz, siyah mukavva, tas, beton), renkli el isi
kagitlari, karton, dondurma ¢ubugu) mdsteri taleplerini diisiinerek hizli olan ve uzun mesafe yol alan bir araba tasarlamalari ve
insa etmeleri istenir. Rampa, 6gretmen tarafindan hazirlanir.

KAZANIMLAR-OGRENME HEDEFLERI

Fen Bilimleri:
. Surtiinme kuvvetinin kinetik enerji Gzerindeki etkisini 6rneklerle agiklar.

a.  Surtinme kuvvetinin kinetik enerji Gizerindeki etkisinin 6rneklendirilmesinde strtiinmeli ylzeyler, hava direnci ve su
direnci dikkate alinir.

b.  Surtlinen ylzeylerin 1sindig, basit bir deneyle gosterilerek kinetik enerji kaybinin isi enerjisine doniistigu vurgulanir.
Matematik:

. Uzunluk (cetvel) 6lgimlerini yapar.

. Tam sayilarla carpma ve bdlme islemlerini yapar.

21. Yy Becerileri/Sosyal Beceriler: Grupta bulunan her birey iletisim kurma yoluyla kendi diisiincelerini, fikirlerini, sorularini ve
bu sorulara ¢6zim onerilerini grubun diger Uyeleriyle paylasir. Bu sayede grup calismasinda aktif bir rol tstlenmis olur.
Problemlere farkli bir perspektifle yaklasir ve disiplinler arasi bir baglanti kurar. inovasyon yoluyla yeni iriinler ortaya koyar.
Grup olarak gelistirdikleri Grint, sinif ortaminda diger arkadaslarina sunar.

MATERYAL VE TEKNiIK DONANIM

Araba ve rampa tasarimi icin gerekli malzemeler;

Pet sise, pipet, teneke kola sisesi, kdgit havlu kartonu, pet sise kapaklari, CD, kiirdan, ¢6p sis, makas, silikon tabancasi, rampa
yapimi igin gerekli malzemeler (tahta takoz, siyah mukavva, tas, beton), renkli el isi kagitlari, karton, dondurma gubugu,
cetvel, kronometre.

Alistirma etkinlikleri icin gerekli malzemeler;

Ayni boyuttaki 3 oyuncak araba, buz pargalari, cetvel

ALISTIRMA ETKINLIKLERI

1- Ayni 6zelliklerdeki ic oyuncak arabayi, belirlediginiz bir baslangi¢ noktasindan ayni kuvvetle iterek, farkl yiizeylerde (tahta,
cam, mermer) aldiklari yolu cetvelle 6lgup karsilastiriniz. Hangisi daha uzun yol alir? Neden?

2- Bir 6grencinin buz pargasini sadece elinde tutmasi, baska bir 6grencinin buz pargasini elleriyle siirekli ovusturmasi saglanir.
Bir buz pargasi da masaya birakilir. Bu durumda hangi buz pargasi daha hizli erir? Neden?

3- Goktasinin, Diinya atmosferine girdiginde yanmasinin nedeni nedir? Agiklayiniz.
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SENARYO-HIKAYE

Zeynep ve arkadaslari glinesli bir pazar giuninde kendi arabalariyla gezintiye ¢ikmislardi. Zeynep, siiriici koltugunda
oturmanin ona yiklemis oldugu sorumlulugun farkinda olarak trafik kurallarina miimkiin mertebe uyarak trafikte ilerlerken hig
beklemedikleri bir anda bir traktor yola gikti ve bitin yolu kapatti. Zeynep, bitin ¢abalarina ragmen aracini kurtaramayarak
traktére carpti. Carpmanin etkisiyle traktor rémorkuyla beraber yola devrildi ve yol tamamen trafige kapandi. Zeynep,
arkadagslari ve traktor strliclisii kazada agir yaralandi. Kazayi géren vatandaslar hemen ambulans ¢agirdi. Kaza yerine gikan tim
yollarin betonlu ve tash olmasi yaralilar igin gelen ambulansin kaza yerine ulagmasini geciktirdi. Bunun sonucunda yaralilara acil
yapilmasi gereken miidahale yapilamadigi igin kazazedelerin tedavisi gecikti.

Siz olsaydiniz bu tirden olaylarda kazazedelere aninda miidahale edilmesi igin betonlu ve tash yollarda daha uzaga ve daha
hizli gidebilen nasil bir arag tasarlardiniz?

o 5’er ya da 6’sar kisilik gruplar olusturulur.

o Grup Uyelerinin rolleri belirlenir. Roller su sekildedir: Grup s6zciist, tasarimin giziminden sorumlu Uye, ihtiyag
duyulan malzemeleri temin eden lye.

o Ogretmen, siirtiinme kuvvetinin kinetik enerji tizerindeki etkisini giinliik hayattan érneklerle agiklar.

o Ogrencilere, kazalarda trafigin yola kapanmasi durumunu anlatmak igin “Car accident causes traffic jam on Shaikh
Zayed Road” ve “Accident causes 18 hours traffic jam from Konza to Mtito Andei” videolar izletilir
(https://youtu.be/jEJz Qtdwz0, https://youtu.be/G1BV3qf Aao). Boylece ogrencilerin kazazedelerle empati
kurmalari ve kazazedelerin ihtiyaglarini anlamalari saglanir.

o Kazazedelere aninda midahale edilmesi igin gruplar arabalarini betonlu ve tagh yollarda daha uzaga ve daha hizli
gidebilecek sekilde tasarlar ve inga ederler.

o Gruplar; siirtinme kuvveti ve kinetik enerji kavramlarini, strtiinme kuvvetinin kinetik enerjiye etkisini yaptiklari
araba tasarimlari ve kullanilan tash, betonlu yollar tizerinden tartigir.

o  Tasarlanan arabalarin hizi ve aldiklari mesafeler olgulr.
o Gruplar, tasarimlarinda hizi ve alinan mesafeyi arttirmaya yonelik iyilestirmeler yaparlar.

o Gruplar, kendi arabalarini pazarlamak igin icatlarini tanitan bir yazi, brosiir, ya da video hazirlayabilirler. Bu siirecte
gruplar sunlara dikkat etmelidirler:

v" Midsterilerine ve musterilerin ihtiyaglarina,
v" Kendi arabalarini diger arabalardan farkli kilan 6zelliklere,
v' Arabalarinin fiyatina vs.

o Bununla birlikte gruplar arabalarini tanitirken tasarladiklari arabalarin hizina ve aldigi mesafeye, tasarima verilen
isme, grubun ve grup lyelerinin isimlerine de yer vermelidirler.

TASARIM ODAKLI DUSUNME SURECI

1-  Empati Kurma: Ogrencilere “Car accident causes traffic jam on Shaikh Zayed Road” ve “Accident causes 18 hours traffic
jam from Konza to Mtito Andei” videolari izletilir (https://youtu.be/jEJz Qtdwz0, https://youtu.be/G1BV3af Aao).
Boylece 6grencilerin kazazedelerle empati kurmalari ve kazazedelerin ihtiyaglarini anlamalari saglanir. (5 dakika)

2-  Problemi Tanimlama: Ogrenciler, problemi net bir sekilde ifade ederler. (5 dakika)
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Zeynep, arkadaslari ve  traktér  sirlclsinin  su  problemini  ¢ézmek igin onlara yardm  etmemiz

Not: Bu kisimda, kazazedeleri kurtarmak igin tasarlanacak aracin ozellikleri vurgulanabilir.

3-  Fikir Uretme: Ogrenciler, problemi ¢ozmek icin beyin firtinasi yaparak birden fazla fikir tretir. (10 dakika)

4-  Prototip Olusturma: Ogrenciler gelistirdikleri fikri; pet sise, pipet, teneke kola sisesi, kagit havlu kartonu, pet sise
kapaklari gibi malzemeleri kullanarak prototip haline getirirler. (20 dakika)

5-  Test Etme: Ogrenciler, olusturduklar prototip hakkinda geribildirim alirlar. (10 dakika)

Degerlendirme Kriterleri:
1. Araba en hizli gidecek sekilde tasarim yapmak,
2. Araba uzun mesafe yol alacak sekilde tasarim yapmak.

Not: Ogrenciler, icatlarini tanitan bir yazi ya da brosiir hazirlayarak olusturduklari iriinii sinifta agiklarlar. (20 dakika)

BU ETKINLiGi BEGENDIYSENIZ iLGiLi MESLEKLERi ARASTIRABILIRSINiZ:

Otomotiv Mihendisligi:

Otomotiv Mihendisligi; Makine Muhendisligi, Elektrik Muhendisligi, Elektronik Mihendisligi, Yazihm Mihendisligi ve
Glvenlik Muhendisligi dallarinin tasarimda ve tiretimde ortak olarak galismasiyla yapilr.

Otomotiv miihendisi; kamyon, otobis, motosiklet, otomobil gibi motorlu kara tasitlarini planlayan ve uretimini denetleyen
kisidir.

ANAHTAR SORULAR

Araba tasariminda hizi ve alinan mesafeyi arttirmak igin nelere dikkat edersiniz?

KAYNAKLAR

https.//www.google.com/amp/s/muhendislikler.net/otomotiv-muhendisi-nedir-ne-is-yapar-nerelerde-calisir/amp/

Gorseller igin yararlanilan kaynaklar;

http://www.sabidem.org/detay.aspx?dt=haber-detay&id=299

999


https://www.google.com/amp/s/muhendislikler.net/otomotiv-muhendisi-nedir-ne-is-yapar-nerelerde-calisir/amp/
http://www.sabidem.org/detay.aspx?dt=haber-detay&id=299

1000



	10-948 etiket
	10-948

