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1. Introduction

Constructivism, viewed as the reconstruction of knowledge by individuals from their own subjective
perspectivesas a function of learning, social implications, and models (Wheatley, 1991), has been expressed
by theorists in various ways. The first is cognitive constructivism, as defined by Piaget, based on the
cognitive development theory. Piaget tried to explain the cognitive structures and cognitive development in
humanbeings by using such conceptsas assimilation, adaptation, and balance. According tostudies, if new
informationis notadapted to existing cognitive structures, the mind choosesto set a balance by creating new
cognitive structures (Philips &Soltis, 2005). In radical constructivism, on the other hand, Ernst von
Glasersfeld (2013) emphasized thatinformation is not collected passively. Still, on the contrary, individuals
takean activerolein the formation and structuring of knowledge. Also, knowledge is notexpected tomatch
or besimilar to therealities of the outside world in radical constructivism, for experiences may change, and
consequently, knowledge may change. Finally, from the standpoint of socio-cultural constructivism, which
is based on the views of Vygotsky and Dewey, knowledge represents the midpoint of objective and
subjective understandings. Learning is not independent of language and culture, which play significant roles
in the learning process (Demirel, 2008; Fer &Cir1ik 2007; Uzun, 2019).

1.1. Design Thinking Model

Therise of various teaching models that help build knowledge based on constructivism has facilitated the
process of building it. One of such models is the design thinking model. Design thinking is a nonlinear
process that is not visible at first glance, but enables us to understand individuals, examine possible
solutions, and redefine problems to develop new and different solutions (Dam & Siang 2018a). It allows
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individualsto developnew and creative solutions to the problems they encounter with a solution-oriented
perspective. Design thinking is not only a method for designers to work with, buta design model utilised by
peoplein all professions, and is used to come up with new solutions to new problems and to catch new
opportunitiesin a well-tried design process (Moggridge, 2010). Design thinking plays a very important role
in termsof reconstructing the general framework of a problem with advanced methods that focus the human
being, producing differentideas with the brainstorming technique, creating a new design in line with the
emer gingideas, and ultimately redefining unidentified or poorly defined problems (Dam & Siang, 2018b)

Brandssuchas Apple, Google and Samsung, and leading universities such as Stanford, Harvard and MIT
often use the design thinking model to come up withinnovative ideas (Dam & Siang 2018a). The relevant
literature showsthat although the design thinking models used today are basically the same, there are
different formswith3 and 7 stagesin practice (Yal¢gm&Erden, 2021; Yal¢in, 2020). Thisstudy has focused on
the usability of the five-staged design thinking model in preschool, as created by Nobel Prize winner
Herbert Simon in the field of artificial sciences in 1996.

DESIGN THINKING: A NON-LINEAR PROCESS
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Figure 1. The stages of design thinking (Dam & Siang, 2018a)
These five stages can be briefly explained as follows:

* Empathise:Itis veryimportant that youempathise with the participants in the programme and know
their interests and needsin order toidentify theissues involved.Define: It is necessary to define the
problems specified in line with the interests and needs of the participants.

¢ Ideate:By avoiding prejudices and assumptions, innovative solutions thathave not been tried before
should be developed. Individuals may not want to produce a product where emotionsand intuitions
aremingled and composed of sources of inspiration. However, while the product is being created,
extremereality and analytical thinking may prevent the emergence of creative ideas and related
products. At thisstage, design thinking with a holisticapproach shouldbe put into practice as a third
way.

* Prototype: Thebestsolution should beidentified from among the solution-related suggestions for the
solution of a problem, and an example of the solution should be constituted.

¢ Test: The proposed solutions found in this phase are tested. Depending on whether the problem is
solved or not, the problem definition, design and prototype phases can be reviewed again.

These stagesmay notalways follow a linear path. A certain sequenceis followed, andin some cases, it may
occur in parallel. For this reason, these stagesshould not be perceived as the steps following a hierarchy.

1.2. Problem Situation

Asseenin the literature, the design thinking model is generally used with secondary school and older
studentsin educational activities and research. Still, thereis nostudy involving the design thinking model
with pre-school children. The relevant studies in theliterature include those conducted with different age
groups suchas primary school students (Dorie, Cardella, &Svarovsky, 2014; Noel &Liub, 2017), secondary
school students (Carroll et al., 2010), high school students (Gardner, 2017; Mentzer, Becker, & Sutton, 2015),
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and higher educationstudents (Melles, How ard, & Thompson-Whiteside, 2012; Sahin, 2019). In addition, the
studies mentioned above also focus on the possible relationships with a variety of concepts such as
intelligence (Ozekin, 2006), creativity (Erden&Yal¢in, 2021; Rauth, Koéppen, Jobst, &Meinel, 2010;
Yal¢in&Erden, 2021; Yalan, 2020; Yalgn, 2019), engineering-oriented thinking (Dym, Agogino, Eris, Frey,
&Leifer,2005), mood and motivation (Noweski, Scheer, Biittner, von Thienen, Erdmann, &Meinel, 2012), and
self-esteem and creativity (Erden&Yalgan, 2021; Sahin, 2019; Yalané&Erden, 2021; Yal¢m, 2020; Yalgin, 2019).
The studies in the literature show that the activities prepared according to the design thinking model
increase the creativity, cognitive flexibility levels, and self-reporting of the students at the Faculty of
Architecture and Design, that in turn, they reduce the negative feelings of the participants (Sahin, 2019), that
theactivities could be an ideal method to determine theneeds of different users and produce appropriate
solutions, with or withoutbeing aware of the design thinking model (Parlaret al.,2017), that they are likely
toincrease the academic achievement, decision-making skills and knowledge level of engineering discipline
of students in the 7th grade for the force and motion unit in the science course (Ercan, 2014), that the
educational programs implemented as to the design thinking model contributed to the development of
primary school studentsin problem-basedlearning, human-oriented creativity, product development, and
testing (Noel &Liub, 2017), that the participants had high awareness in the design process and thought
differently fromadults in the study, where students’ engineering behaviours were examined using the
design thinking model, (Dorie, Cardella, &Svarovsky, 2014), and that the design thinking increases
motivation at stages such as observation, comprehension, and generating ideas (Kroper et al., 2011).

In addition, the design thinking process in secondary schools has been shown to support children in
developing learning techniques and inquiry skills, and to enable peer learning by encouraging teamw ork,
with children actively participating in the process through which the product creation phase enables rapid
learning. The study found that the design thinking process encourages children to express their opinions so
that children canmake a connectionbetween academiclearning and the design-oriented learning process
(Carrollet al, 2010), thatit showeda statistically significant difference in the test scores of children withhigh
academic achievement, despite an insignificant difference in the low -achieving class (Doppelt, Mehalik,
Schunn, Silk, &Krysinski, 2008), and that high school students gain scientific understanding of genetics and
gene transfer, and transfer their scientific understanding to new and different subjects (Ellefson, Brinker,
Vernacchio, &Schunn, 2008).Additionally, Wendell (2008) stressed the importance of design thinking for
science education, its relationship with different educationalapproaches, andrelevant information about the
use of design thinking in science teaching. Finally, Fortus et al. (2004) reported in their study with high
school students that children's learning levels increased significantly with the design thinking learning
model, thatthis instructional model helps children construct knowledge, that it can be a foundation for
science instruction for allchildren, and that the school curriculum can be managed with the design thinking
model. However, noresearch has been found in the literature that examines an applied design thinking
model with pre-school children or the applicability of the model with pre-school children.

1.3. The Significance of This Study

A variety of studies, including the design thinking model, were encountered in the literature review.
However, it appears that the design thinking model has generally beenused with middle school and older
studentsin educational activitiesand educational research, but on the other hand, nostudy hasinvolved the
design thinking model with pre-school children (Carroll et al., 2010; Dorie, Cardella&Svarovsky, 2014;
Doppelt, Mehalik, Schunn, Silk &Krysinski, 2008; Ercan, 2014; Ellefson, Brinker, Ver nacchio&Schunn, 2008;
Fortuset al., 2004; Kroper et al., 2011; Noel &Liub, 2017; Parlar et al., 2017; Sahin, 2019; Wendell, 2008)

This study aims to examine the usability of the design thinking model, which is generally used in the
engineering, design and architecture faculties of industry and universities as well as R&D activities of
different companies, in the education of pre-school children, and the effects of the activities conducted with
the design thinking model on the developmental domains of pre-school children concerning the example of
Siiperbaba schools.
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2. Methodology

2.1. Research Model

Conducted to determine the usability of the design thinking model in the education of pre-school children,
this research was carried out witha case study method, which is a type of qualitative research designs. A
qualitative research design is planned to contribute to the foundation of knowledge, develop field-specific
applications, determine the value of something, and emphasize a specific problem (Merriam &Grenier,
2019). Casestudies aremeant to describe and examine a limited system in depth. The main feature that
distinguishes case studies from other qualitative studies is their limitation, and the fact that the subject
studied remains within a framework (Creswell, 2013). This study aims to explore whether the design
thinking model could be used in pre-school education.

2.2. Participants

Thestudy population is constituted by a pre-school education institution named ‘Stiperbaba Schools’,
operating under the Ministry of Family, Labour and Social Servicesin Kilis, Turkey, in the academic year of
2020-2021. The study's sample group consisted of 16 volunteer teachers working in Siiperbaba Schools and
applying the design thinking model in their classrooms. All of the teachers who use the design thinking
model at the school participated in the study. The participants of the study were selected through criterion
sampling, whichis a ty pe of purposive sampling. Criterion sampling examines all situations that meet a
predetermined set of criteria (Baltac, 2019). The criteria are created by a researcher or a previously prepared
criterialist canbe used (Marshall &Rossman, 2014). The criterion determined in this study is whether the
design thinking model is applied in the activities. Table 1 presents the demographic information of the
sample group.

Table 1. Demographics of the Participants

Teochers AR GO e oSt e model okt eache
Giil 26 F 4 University 2 5
Filiz 26 F 4 University 2 5
Eda 26 F 4 University 2 5
Zeynep 26 F 3 University 2 4
Sinem 22 F 3 University 1 3
Tugce 22 F 3 University 1 3
Ela 24 F 2 University 2 4
Elif 23 F 2 University 2 3
Begum 22 F 1 University 1 4
Arzu 22 F 1 University 1 4
Canan 24 F 2 University 2 4
Meltem 23 F 2 University 2 3
Zeliha 22 F 1 University 1 4
Hiseyin 22 M 2 University 1 5
Fatma 24 F 2 University 2 4
Kiibra 22 F 1 University 1 4

When Table 1is examined, 16 teachers participating in the study were between the ages of 22 and 26, 15
were female and one wasmale, their teaching experience ranged from 1 to 4 years, their teaching experience
ranged from1 to2 years with the design thinking model. It is seen that they give education to children of
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age. Also, in accordance with ethical rules, the information of the participants was protected and pseudo
names were used to ensure the confidentiality of the participants in the abovementioned information.

2.3. Siiperbaba Schools

It is a pre-school institution that offers education and care services, including breakfast, lunch, and mid-
afternoon meals, between8 am and 5 pm. Education activities in Siiperbaba Schools are divided into two
partsas morning and afternoon. Morning activities mostly consist of those in the classroom, especially
following the design thinking model (Dam & Siang 2018) for children’s cognitive, social-emotional, and
language development. The design thinking model is applied in eight classes with children aged 3-6. There
areactivities and workshopsin the afternoon, mostly including gardenandindoor playground activities to
develop children's social skills and artistic perspectives. The basic principle of Stiperbaba Schools is to be
able tobuildchildhood withan education that combines science-art and character education. Siiperbaba
Schools generally have children from families with medium socio-economic status.

2.4. Application Process of Design Thinking Model

Design thinking modelis applied in small groups of 3-4 people depending on the number of children in
classrooms. Small group activities include creating different products after being divided into groups
according to their age, developmentalstages, interests, and abilities (MoNE, 2013). Small activity groups
were formed by paying utmost attention to making heterogeneous groups according to the children's age,
developmental stages, interests, and abilities. In this way, children have been given the opportunity to
achieve the same acquisitions in different ways. Figure 2 presents the general overview of the pre-
implementation preparation process.

&
-

Figure 2. Application stages of the design thinking model in a pre-school classroom

Form heterogenous
groups

Arranging the physical layout of the application area:

Tables and chairs for childrento sit should be prepared for three or four children, depending on the class
size.It isimportant that the groupsare distant from each other to make them focus their attention on the
activity and the process.

Preparation of necessary tools and materials for the activity:

The teachers can prepare the materials for the activity before the application. Depending on the type of
activity, children participating in the practice may be allowed to collect materials themselves from the
classroom or the school garden.
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Forming heterogeneous groups:

Heterogeneous groups are formed for the small-group activities according to the children's age,
developmentlevels, interests, and abilities. In thisway, children are given the opportunity to achieve the
same acquisitions in different ways.

Presentation of the problem and introduction of the activity:
The teacher explains the problem or situation to the children. The activity is introduced.
Empathize:

At this stage, it is aimed to make childrennotice the problem or situation, and determine the extent of their
sense of empathy as to “What would I feel if I were in the same situation?”.

Define:

Children who empathize with the problemin the activity are expected to describe the problem/situation in
general terms. A literal description of the situation is important to come up with a solution.

Ideate:

At this stage, ideas are generated for possible solutions to the problem or situation. At this stage where
communication is intense, children are encouraged to express their views and to come up with different
ideas.

Design and make a prototype:

The groups identify and illustrate the best solution found during theidea generation phase. The prototypes
aremade by trying to stick to the children’s drawings.

Test and assess:

It is the stage in which each group explains their designed product to other groups. The contribution of the
productsto the solution of the problemis discussed and similar/different aspects between the designs are
examined. The resulting productis examined in terms of operability and durability, and a process-oriented
evaluation is made. Communication, cooperation, and interaction are important throughout the process.

2.5. Data Collection Tool

Interviews canbe conducted with different techniques, such asstructured, semi-structured, unstructured,
and focus group interviews (Marshall, 1996). The interview form developed and designed by the researcher
was evaluated in accordance with the opinions of seven experts in the field of preschool education; the
reliability of the study was increased by evaluating the validity of the interview questions and their
suitability for the study. The interview form consists of 10 basicquestionsand drilling questions. Questions
areincludedin theinterview form, “Question4- Whateffect do you think the activities carried out with the
design thinking model have on children?".

2.6. Data Collection

Semi-structured interviews were performed to collect the teachers’ views and experiences regarding the
applicability of the design thinking model in pre-school children’s education. The interviews were
conducted one-on-one in the teachers’ room, w here teachers w ould not be distracted. Interviews lasted at
least 24 and at most 32 minutes. Since the teachers did notallow voice recording, the researcher wrote and
noted the interview data, and possible data loss was prevented.

2.7. Validity and Reliability in Qualitative Research

In order toincrease the validity and reliability of the present study, all participants were asked to confirm
their participationduring theinterview. The researcher objectively stated the study process clearly and
comprehensibly. Also, thereliability of the study was further increased by explaining the demographic
information of teachers participating in the study in detail. The factsthat the findings and results obtained
from the datacollected in the research were compatible with the study's theoretical framework, and that the
results were supported with similar results of the related studies are other factors thatincrease the reliability
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(Golafshani, 2003; Maxwell, 2008). In this regard, the reliability of the study results was increased by
supporting them with the results of similar studies in the literature.

On the other hand, the facts that data obtained through qualitative data collection techniques were
systematically incdluded in the research, that participant confirmationandexpert opinion were obtained, and
that the appropriate methods of data collection and analysis were selectedin accordance with the theoretical
framework before the applications in the study began canalso belisted as important steps contributing to
internal reliability in this study (Baltaci, 2017; Merriam &Grenier, 2019; Neumané& Robson, 2014).

2.8. Data Analysis

The data obtained from the interviews were transcribed andanalysed by content analysis in which codes,
categories, and themes were created (Merriam &Grenier, 2019). In thisanalysismethod, an in-depth analysis
is performed by organizing, classifying and comparing texts, and drawing theoretical results (Cohen,
Manion, & Morrison, 2007). In the present study, the dataw ere supported by making direct quotationsin the
results, conclusion and discussionsection of the study regarding the specific examples of teacher experiences
and applications during the implementation of the design thinking model.

2.9. Ethical

In this study, allrulesstated tobe followed within the scope of “Higher Education Institutions Scientific
Research and Publication Ethics Directive” were followed.

Ethical Review Board Name: Kilis 7 Aralik University Ethics Committee
Date of Ethics Evaluation Decision: 13.11.2019 Ethics Assessment Document Issue Number: 2019/20
3. Result

Relevant codes, categories, and themes w ere created according to the content analysisof the data. As a result
of the analyses, the usability of the design thinking model in the education of pre-school children and the
effects of the design-thinking-based activities on pre-school children were examined under the themes of
creative thinking, problem-solving, communication, cooperation, feedback, developmental areas, and
teacher competencies.

Table 2. Design thinking model in preschool

Themes Categories Codes

Freely expressing opinion

. L Participation in events

Active participation - . .
Communication and interaction

Interesting activities

Creative thinking Generating different solutions
Productivity

Use yourimagination

Transforming knowledge into
practice

. Inquiry skill
Empathize Changes in children throughout the process

Alternative ways of solution
Increased skills

Practical solutions
Self-confidence

Real-life problems

Problem Solving Daily life problems Concretization

Productivity

N W o oWyl g ols o I

Drawing on previous experiences for new
situations

Active participation
Brainstorming Inquiry skills
Developing asense of curiosity

Language use
The ability to take responsibility

Communication Small group activity Communication problems

W W U [N WS W W O

Listening skills
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Suitable environment /
opportunities

Language use
Generating ideas

Sense ofbelonging to a group

Being aware of responsibilities
Acting with the group

Cooperation Social cohesion

Duties and responsibilities Beu?g aware .ofresPons1b1ht1es.
Taking part in the implementation process

Problem solving

Generating ideas

The ability to transfer knowledge to real life
Creative solutions

Changes in children throughout the process

Parent feedback

Feedback Probl.em solvi.ng
Creative solutions
Egocentric
Feedback from children Use ofmaterials suitable for the purpose
Belonging to the group
Showing respectto other children’s ideas

Similar/identical ideas

N NDNDNDNDABAOWHR ] OW|IN |l U1 001 &

_
W

Fulfilling responsibilities
Small group activity
Empathy

_
o

Social and emotional domain

62 o)

Inter-disciplinary
Problem solving

—_
>N

Developmental

_
N

Active participation
Creativity
Brainstorming

domains

=
o

Cognitive development

[€S I

Meaningful learning

—_
o

Communication

L devel t
anguage developmen Cooperation

Mentor
Motivator

Application process Observant

Teachers’

Encouraging
competence

Cooperative
Fun-loving

Classroom environment

W N[N & U1 O 3|

Mild classroom atmosphere

Creative Thinking

Theresultsshow that one of the mostimportant effects of the activities conducted with the design thinking
model on pre-school children is creativity. Some of the sample opinions of the teachers participating in the
study areas follows: teacher Elif said, “They immediately generateideas in the difficulties they encounter.
Design thinking providesbenefits in many areas such as creative thinking, empathy, being active in the
process, and using imagination. For example, when the play doughseemsdrying, they wrapitin a wet wipe
and putitin its box so that it will not dry out.” On the other hand, Teacher Fatma said “I think design
thinking helps children be productive and creative, to question and develop their sense of curiosity”.

Similarly, according to Teacher Kiibra, “The childrenare able to generateideasandsolve problems they face
in daily life from a different point of view”, and Teacher Giil said, “I would say that children generate
different, innovative and scientific solutions to problems more quickly. For example, when asked, ‘Turtles
walkvery slowly. Whatcanwe do to make them walk faster?, the children answered, “We can produce
skates, skateboards, cars, etc. for turtles””. Building on this, it canbe assumed that activities carried out with
the design thinking model develop creativity in children, encourage children to generate new and creative
ideas, and enable them to be solution-oriented, curious, and questioning beings.

Problem Solving
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Theresultsshow that another important effect of the activities per formed with the design thinking model on
children is the development of problem-solving skills. Some sample opinions of the teachers who
participated in the study are as follows: Teacher Begiim said, “Through design thinking, children have
learned that thereis alwaysa solution to any difficulties they encounter. They become incredibly happy as
they come up with solutions”, and Teacher Kiibra added, “Design thinking enables children to think
differently, to cope with the problems they may encounter in their daily lives, tobe solution-oriented, and to
put them into design to concretize”. Similarly, Teacher Filiz said, “ have noticed that while children are
playing gamesin the leisure time, if they see a broken toy, they try to repair it in different ways, saying,
‘Let’s find a solution!”. Thave alsonoticed that they ask each other questions just like the problem-based
questions I often ask them”.

About her relevant experience, Teacher Zeynep presented a dialogue with the children in her classroom
during the implementation of the design-oriented learning model given as follows:

“They can make an association and empathize when faced with a problem similar to what they have
experienced before. It becomes easier for them to understand the situationand come up with solutions. For
example, oncelsaid, 'In my classroom are four tables. One of the tables’legs is longer than the others’ legs. I
could not bring the four tables together. How can I put the tables side by side’, turning to the kids, I
continued saying, ‘How can I make their length the same? to enable them to think and come up with
solutions. After the children thought for a while with their groupmates, Ihad the following dialogue with
them:

Cl1. “Let’s cut the legs of the long table and make it equal with the other tables.”

C2.”“No.We arejust kids. It's dangerous for us to use such tools. Let’s find another solution.”
C3. “We can make the legs of the short tables as long as the long-legged table.”

T. How?

C. We can fold some paper and put it under the tables.

T. What else?

C. We can put some of our wooden Legos.

Design thinking helps children to come up with solutions to problems they encounter in real life or to
improve their imagination.” the teacher expressed a memory.

On this basis, it canbe assumed that the design-based learning process actively involves children in the
process, shows children that there canbe more than one solution to a problem, enables children in groups to
supporteachother through peer learning, encourages children to expresstheir thoughts freely, and makes
children feel happy and confident when they find solutions to problems.Communication

In the present study, the activities carried out with the design thinking model appeared to have another
importantimpact: communication skills. Some sample opinions of the teachers are as follows: Teacher
Canan said, “They express themselves more easily during the process”, just like Teacher Eda who said, “I
think the design thinking process encourages every child to think innovatively. Finding a solution and
learning to empathizeis a very good method for children’s development. And every child communicates
with each otherin this process. I think thisis a very positive process for the childrensocially." Teacher Fatma
added, "One of the most important contributions of the Design Thinking process is that the childrenhave the
opportunity to express themselves freely.. Friendshipsare getting stronger, their vocabulary improves as
they use verbal communication to express themselves,” and according to Teacher Ela, “Children who have
difficulty expressing themselves can doit better after a few weeks. Even the children with developmental
delay are now beginning to express themselves better. Children are in constant communication and
interaction in a small group. Naturally, disadvantaged children find the opportunity to express themselves
in this process”. Teacher Nazsaid, “It is possible tosee that the children with speech retardation express
themselves better; their self-confidence and comprehension skills improved. For example, introverted
children cannow express themselvesbetter. They can express their thoughts and ideas freely,”; and these
findings evidently support the previous finding. Consequently, it could be asserted that the design thinking
model provides children with a free space where childrenhave the opportunity to express themselves freely.
Perhapsmostimportantly, children whohave language delays and problems with speaking skills more than
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their peers willhave the opportunity to gain self-confidence, express themselves better, and develop their
language and speaking skills.

Cooperation

Another important result of the study regarding the effect of the activities performed with the design
thinking modelon children is the ability to cooperate. Some sample views of the teachers involved in the
study areas follows: Teacher Fatmasaid, “Those whousually do individual activities have started to act
with and tend to belong to the group. They fulfil their responsibilities as a carrier, an architect and a
spokesperson withinthe group.” According to Teacher Hiiseyin, “In the process, children develop their
empathy skills and workin groups and in cooperation rather than staying alone.” Similarly, Teacher Meltem
said, “Tasks can be shared in the design thinking model and a group work emerges”, and as stated by
Teacher Canan, “Over time, the activities in the design thinking processhavebeenimplemented better. For
example, children who insisted on doing such activities individually rather than in a group werelater able to
workmore comfortably in groups at the end of the fifth week. They were also able to express their ideas
more comfortably and learn to listen to their friends in the group.” In this regard, it can be argued that
childrenacquireimportantskillssuchas acting witha group rather thanindividually, the sense of belonging
toa group, respecting decisions within the group, fulfilling duties and responsibilities in the group, and
showing empathy.

Feedback

Feedback wasreceived from teachers about the applicability of the design thinking model in pre-school
education and itseffects on children. Some sample expressions givenby the teachersare as follows: Teacher
Fatma said, “During the process, Isaw that children used the materials appropriately, could express their
opinionseasily, and created the identical or similar prototypesin line with their ideas. For example, I have
received creative feedback from the children such as guessing and writing down therest of the story on new
sheets of paperinstead of the torn pages of a book or drawing and pasting picturesaccording to the story."
Teacher Huseyin said, "In our classroom, the protective board of the heater was broken one day. The
childrenimmediately gave their opinions to solve the problem and they said, 'We can fix it with tape,’
addingthatthe ends coming out of theboard were dangerous and that they would cover the sharp ends
with paper so they would notharm them."Mentioning a similar occasion, Teacher Giil said, “ A mat fell from
thebuilding on the protectionnet of the school gardenand the children said, "Miss, let’s figure out how to
solvethe problem.” At that moment, we thought and founda solution. And we picked the mat from there
with the help of a long stick”, and Teacher Beglim said, “The children come up with solutions for the
situationsthey encounter athome. Parentsare very happy aboutit. They think that the ideas generated by
the children are very creative”. Teacher Zelihasaid, “When children come across a problem at home, they
come up withtheir solutions and design them with the materials available at home. Later, they explain the
productthey have made to their family”.It can, therefore, be stated that children can make a connection
with what they learnat schooland theirreal livesand use what they learnat schoolin various problems at
home. In other words, the design thinking modelresultsin permanentbehavioural changein children; that
is, learning occurs in children.

Developmental Domains

Based on theresults, it can be concluded that the activities carried out with the design thinking model have
significant contributions to the developmental domainin pre-school children. Some sample opinions of the
teachersareasfollows: Teacher Sinemsaid, “Design thinking positively affects children’s cognitive, motor,
and language development”, and Teacher Fatma said, “We can say that design thinking modelis a program
aimed at increasing the thinking and producing potential of children. It guides our children in the sense that
they produce rather than consume." Similarly, teacher Zeliha said, "We can see very clearly that the
application process strengthens the children's curiosity and interest in research," and teacher Elif added,
"Instead of teaching the basic disciplinesindependently, it is a multifaceted method of inquiry, which means
knowledge is not used in the singular but in the plural.The implementation process aims a fluent,
productive, and planned progress.” Teacher Zelihaalso said, "I think design thinking helps children to be
productive and creative, ask questions and develop their sense of curiosity," and teacher Sinem added, "In
this process, children develop their empathy skills and learnto work together in groups instead of staying
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alone."TeacherFiliz said, “They become individuals who are aware and fulfil their responsibilities in the
process. They become active not only physically butalsomentally, in which case, the process is no longer
boringbut fun for children.” Teacher Kiibra said, “The application process enables children to be active. In
addition, their social skills of communicating, cooperating, and acting in a group improve. Their emotional
skills improve as they show empathy. Their minds are constantly active in the process. They brainstorm and
come up withdifferentand new solutions. In other words, the design thinking model also supports the
cognitive-developmental domain of children.”. Based on this, it can be assumed that the design thinking
model is effectivein the social, emotional, language and cognitive development as well as the development
of fine motor muscles in children.

Teachers” Competence

The participant viewson the design thinking modelregarding the implementers, teacher competencies, and
teachers’ position in the application process revealed the following findings. Teacher Hiiseyin said,
“Teachers can help childrenby presenting relevant examples to those who have difficulty in finding ideas,
or by explaining the problem to those who donot fully understand the problem with different examples as
well as guiding them.” Teacher Arzu said, “am more in the position of a guide as a requirement of the
design-orientedlearning process. I get children to think with open-ended questions without directing them
much.” Similarly, Teacher Zelihasaid, “WhenThelp my studentsto carry out thinking-oriented activities, I
teach them more successful and practicalmethods within the framework of certain rules and discipline, or
try toinstil in them this way of design thinking asan observer anda collaborator to increase motivation and
highlight their skills in this process”, and Teacher Eda said, “First of all, I talk to the children about the
problem, andwechat. Ifthereis something I have to show, I show them its picture. I also get the kids to
watch videoson this topic. After the kids have expanded their knowledge, I try to ask them open-ended
questionsandget them to come up withinnovative solutions. At thebeginning and at the end of the activity,
I am more passivein the active process", and finally, according to teacher Meltem: "A teacher's job is to actas
an observer, to get the children's opinion on whateach group is doing by asking questions, and to support
the children where they need it and, above all, to act as a guide".On the basis of such data, teacher
competencies for the designthinking model canbelistedas beinga guideandan observer as well as being
entertaining, friendly, and motivating.

In addition to the situations expressed in the themes above, the participants also talked about different
situationsexperienced in the design-oriented implementation process. One of them indicates that especially
three-year-old children have problems in task sharing, being a group, sense of belonging to a group,
fulfilling duties and responsibilities within the group, and distribution of group tasks. For example, Teacher
Meltem expressed her negative experiencesregarding the application of the design thinking model in pre-
school children, saying, “Egocentric characteristics of children at the age of three, which is due to their
developmental stage, can cause problems in the distribution of tasks”, just like Teacher Tugce who said,
“After a certain period of time, children can start to find similar solutions”; both comments indicate the
egocentric characteristics of the childrenaged three, which canberegardedas a highly probable explanation.
No other similar or differentkind of negative situations were mentionedin the four and five-aged group of
children regarding the applicability of the design thinking model in pre-school education.

4. Discussion

Theresearchfirst concluded that the activities planned with the design-oriented thinking model encouraged
preschool pre-school childrento producenew and creativeideasand develop their creativity, curiosity, and
research.

In addition, the design-basedlearning processactively involves childrenin the process, shows children that
there can be more than one solution to a problem, allows children in groups to support each other in a
process where peer learning can be achieved, encourages children to express their thoughts freely, and
makes children feel happy and confident when they find solutions to problems. The current study also
concludes that the Design Thinking model provides children with a free space and enables children with
developmental delays in speech and language compared to their peers to gain confidence, express
themselves better and develop their speech and language skills.
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Theteachers' views led us to condude that the children gainedimportant skills in the design-based learning
process, suchas acting with a group rather than remaining alone, belonging to a group, respecting decisions
withinthe group, fulfilling their duties and responsibilities within the group, and showing empathy.In
addition, it canbe stated that children can transfer what they learn atschool to their real lives and use what
they learn atschool for other problemsat home. The design thinking model causes permanent behavioural
changes in children; that is, learning occurs in children.

Finally, the design thinking modelhasbeen found effectivein developing social-emotional, language, and
cognitive skills, and of fine motor muscles of children and supports the developmental domains of children.
In addition, features such as being a guide, an observer, and fun, friendly, and motivating emerged as
teacher competencies of the design thinking model. The relationship between the design thinking model and
other factors was examined in relevant studies in the literature, including those conducted with different age
groups suchas primary school students (Dorie, Cardella, &Svarovsky, 2014; Noel &Liub, 2017), secondary
school students (Carroll et al., 2010), high school students (Gardner, 2017; Mentzer, Becker, & Sutton, 2015),
and higher education students (Melles, Howard, & Thompson-Whiteside, 2012; Sahin, 2019). Also, the
studies mentionedabove focus on the possible relationships with a variety of concepts such as intelligence
(Ozekin, 2006), creativity (Rauth, Képpen, Jobst, &Meinel, 2010), engineering-oriented thinking (Dym,
Agogino, Eris, Frey, &Leifer, 2005), mood and motivation (Noweski, Scheer, Biittner, von Thienen, Erdmann,
&Meinel, 2012), besides self-esteem and creativity (Sahin, 2019).

Several researchers of the studiesin the literature concluded that activities prepared according to the design
thinking modelincrease students' creativity, cognitive flexibility, and self-evaluation and reduce their
negative emotions (Sahin, 2019), that the design thinking model canbe an ideal method to identify the needs
of different usersand developappropriate solutions (Parlar et al., 2017) and that science education based on
design thinking increases students'academicperformance, decision-making ability, and knowledge of the
engineering discipline (Ercan, 2014). According to some other studies, the design thinking model contributes
tothe development of problem-based learning, human-centred creativity, product development, and testing
(Noel &Liub,2017). Design thinking increases motivation in stages such as observation, understanding, and
imagination. (Kroperet al., 2011). It has alsobeen asserted that the design thinking process supports children
in questioning, teamwork, peer learning, and active participation (Carroll et al., 2010), and that high school
students gain scientificunderstanding on genetics and gene transfer, and can make use of their scientific
insights in new and different subjects (Ellefson, Brinker, Vernacchio, &Schunn, 2008).

Thestudy by Fortuset al. (2004) emphasized that the learning ability of high school students increased
significantly with the design-based learning model, that design-based learning helped children construct
knowledge, that this teaching model could be the basis for science education for all children, and that the
curriculum couldbe applied with the design thinking model.Itis apparent in various studies that the design
thinking model can be applied in education due toitsimportant benefits for the participants. Likewise, the
results of this study seem to support those in the literature. Hence, it is evident that using the design
thinking model in pre-school education will most likely provide serious benefits to children in a
developmentally critical period. It can be used easily, especially for children aged 4 and 5, as the model
proves beneficial in terms of children's social, emotional, language, and cognitive development.

Lastbutnot least, the results of this study also draw attention to gains such as acting with the group,
belonging to the group, respecting group decisions, fulfilling dutiesand responsibilities within the group,
and showing empathy. Belonging has beenasserted asa basicrequirementby many theories and theorists
(Ersanli&Kogyigit, 2013). Considering close relationships as a precondition for human development to
survive, Bowlby suggested that close emotional ties are fundamental in development and that the
individualsinitially need to establish a relationship with their families (Ecke, Chope, &Emmelkaamp, 2006).
According to Maslow, people generally want to establish close relationships withothersandtobein a group
when their physiological needs and safety needs are met (Maslow, 1943; Boeree, 2006; Maslow, 1954).
Belonging toa group, interpersonalrelationshipsand the sense of being part of these relationships are very
important for developing closeness and adapting to other circumstances in life (Shifron, 2010). In a similar
sense, relevantresultsin theliterature reveal thatindividuals’belonging to a group is extremely important
for human life. According to theresults of this study, it can be argued that the design-oriented thinking
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modelis a very remarkable educational processin making individuals gain the sense of belonging, which is
a critically important element for the whole of human life.

In this study, a few negativeresults were also obtained regarding the applicability of the design thinking
model in pre-school education. It was, therefore, concluded that especially three-year-old children
experienced problems in sharing tasks, being a group, belonging to a group, fulfilling duties and
responsibilities within the group, and distribution of group tasks, though the problems tended to decrease in
time. The relevantliterature reports the well-known fact that preschool children do not show empathy due
to their egocentric way of thinking (Gerrig& Zimbardo, 2017) and cannot recognize that other people may
think differently from them (Atkinson, Smith, Bem, Nolen, 2010). In this regard, the fact that the group of
three-year-old childrenin this study exhibited egocentric characteristicsin relation to their developmental
stage can be considered asa quite possible reason for the negative situation. On the other hand, no similar or
different negative situationwas found in the group of four- and five-year-old children in relation to the
applicability of the formative thinking model in preschool education, which is quite important as an

indicator of the applicability and effectiveness of the formative thinking model in preschool education
(Yalgin, 2020; Yal¢in&Erden, 2021).

5. Limitations

* This study is limited to the qualitative findings from the semi-structured interviews with the teachers
who participated in the study.

6. Recommendations
¢ Considering thelimitations of this study, another study can be planned in which data will be
collected both quantitatively and qualitatively.In thisway, more comprehensive research results
could be obtained by making a method, data and observer triangulation.
¢ In addition, pre-school teachers can contribute to the multifaceted development of children by
frequently using activities planned according to the design thinking model.

7. References

Atkinson, R.L., Atkinson, R. C,, Smith, E. E,, Bem, D. J., & Nolen-Hoeksema, S. (2010). Hilgard’s introduction
to psychology (Psikolojiye giris), (6. Bask1), Cev. Yavuz Alogan, Arkadas.

Baltaci, A. (2017). Nitel veri analizinde Miles-Huberman modeli. Ahi Evran Universitesi Sosyal Bilimler
Enstitiisii Dergisi, 3(1), 1-15.

Baltacy, A. (2019). Nitel aragtirma siireci: Nitel bir arastirma nasil yapilir?. Ahi Evran Universitesi Sosyal
Bilimler Enstitiisii Dergisi, 5(2), 368-388.

Boeree, C. G. (2006). Abraham Maslow . Personality Theories (p.1-11).

Carroll, M., Goldman, S., Britos, L., Koh, J., Royalty, A., & Hornstein, M. (2010). Destination, imagination and

the fires within: Design thinking in a middle school classroom. International Journal of Art & Design
Education, 29(1), 37-53.

Creswell,]. W. (2013). Arastirma deseni; Nitel, nicel ve karma yontem yaklagimlan (S. B. Demir, Cev. Ed.). Egiten.

Dam, R. & Siang, T. (2018a). What is design Thinking and Why Is It So Popular? https://www .interaction-
design.org/literature/article/what-is-design-thinking-and-whvy-is-it-so-popular. (Erisim Tarihi:
02.01.2021)

Dam, R. &Siang, T. (2018b). Stages in the design thinking process. https://www.interaction-
design.org/literature/article/5-stages-in-the-design-thinking-process. (Erisim Tarihi:12.01.2021)

Demirel, O.(2008). Yapilandirmaci egitim. Egitim ve Ogretimde CagdasYaklasimlar Sempozyumu, 03-04 Nisan
2008. Istanbul: Harp Akademileri Basimevi.

Doppelt, Y., Mehalik, M. M., Schunn, C. D, Silk, E. &Krysinski, D. (2008). Engagement and achievements: A
casestudy of design-based learning in a science context. Journal of TechnologyEducation, 19(2), 22-39.

208


https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-is-it-so-popular.%20(Erişim
https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-is-it-so-popular.%20(Erişim
https://www.interaction-design.org/literature/article/5-stages-in-the-design-thinking-process
https://www.interaction-design.org/literature/article/5-stages-in-the-design-thinking-process

Vakkas YALCIN

Dorie, B. L. C ardella, M. and Svarovsky, G. N. (2014). Capturing the design thinking of young children
mteracting with a parent. School of Engineering Education Graduate Student Series. Paper 52.
http://docs.lib.purdue.edu/enegs/52

Ecke, Y. V., Chope, R. C. & Emmelkaamp, P. M. (2006). Bow by and Bowen: Attachment theory. Counselling
and Clinical Psychology Journal, 3(2).81-108

Ellefson, M. R, Brinker, R. A., Vernacchio, V.]. &Schunn, C. D. (2008). Design-based learning for biology.
Biochemistry and Molecular Biology Education, 36(4), 292-298.

Ercan, S. (2014). Fen egitiminde miihendislik uygulamalarmmn kullanmm: tasanm  temelli fen egitimi
(Yayimlanmamis doktora tezi). Marmara Universitesi,istanbul.

Erden, S. & Yalgin, V. (2021). Probleme dayali 6grenme yaklasimina gore hazirlanan okul éncesi STEM
etkinliklerinin ¢ocuklarin problem ¢ozme becerileri iizerindeki etkisinin incelenmesi. Trakya Egitim
Dergisi, 11(3), 1239-1250. DOL: 10.24315/tred.789922

Ersanli, K., & Kogyigit, M. (2013). Ait olmadlgeginin psikometrik 6zellikleri. Electronic Turkish Studies, 8(12).
Fer, S. ve Cirik, 1. 2007). Yapdandimact 6§renme-kuramdan uygulamaya. Morpa Yaynlari

Fortus, D.,Dershimer, R. C., Krajcdk, ].S., Marx, R. W., & Mamlok-Naaman, R. (2004). Design-based science
and student learning. Journal of Research in ScienceTeaching, 41(10), 1081-1110.
Gerrig, R. ], & Zimbardo, P. G. (2017). Psikoloji ve yasam (Cev. Gamze Sart, ). Nobel.

Golafshani, N. (2003). Understanding reliability and validity in qualitative research. The qualitative report,
8(4),597-606.

Kroper, M, Fay, D, Lindberg, T., &Meinel, C. (2011). Interrelations between motivation, creativity and
emotionsin design thinking processes—an empirical study based on regulatory focus theory. In Design
Creativity (pp. 97-104). Springer.

Marshall, C. and Rossman, G. B. (2014). Design in qualitative research. Sage.

Marshall, M. N. (1996). Sampling for qualitative research. Family practice, 13(6), 522-526.

Maxwell, J. A. (2008). Designing a qualitative study. The SAGE handbook of applied social research methods, 2,
214-253.

MEB. (2013). http://tegm.meb.gov.tr/dosya/okuloncesi/ooproram.pdf (Erisim Tarihi: 10.07.2021).
Merriam, S. B.,&Grenier, R. S. (2019). Qualitative research in practice: Examples fo rdiscussion and analysis.
Jossey-BassPublishers.

Moggridge, B. (2010). Design Thinking: Dear Don. http://www.core77.com/posts/17042/design-thinking-dear-
don-17042 (Erisim Tarihi: 10.01.2021)

Neuman, W. L., and Robson, K. (2014). Basics of social research. Pearson Canada Toronto.

Noel, L. A, &Liub, T.L. (2017). Using design thinking to create a new education paradigm for elementary
level children for higher student engagement and success. Design and Technology Education, 22(1), n1.

Parlar, Z., Soybora, E. K, Burhan, M. S,, & Davasligil, S. (2017). Systematic design and design thinking
approach for conceptual design process: Small household appliance design. Sakarya Universitesi Fen
Bilimleri Enstitiisii Dergisi, 21(5), 1100-1109.

Philips, D. C.&Soltis, J. F. (2005). Ogrenme: Perspektifler (S. Durmus, Cev.). Nobel.

Shifron, R.(2010). Adler'sneed tobelongasthekey for mentalhealth. Journal of Individual Psychology, 66(1),
10-29.

209


http://docs.lib.purdue.edu/enegs/52
Design%20Thinking:%20Dear%20Don
http://www.core77.com/posts/17042/design-thinking-dear-don-17042
http://www.core77.com/posts/17042/design-thinking-dear-don-17042

International Journal of Psychology and Educational Studies, 2022, 9(1), 196-210

Sahin, E,, (2019). Tasarm Odakl1 diisiinme yonteminin benlik saygis1 ve yaraticilik ile bilissel ve duygusal baglamda
iliskilendirilmesi: Bir etkinlik ¢alismasi. [ Yayinlanmamis yiiksek lisans tezi]. TOBB Ekonomive Teknoloji
Universitesi, Sosyal Bilimler Enstitiisii. Ankara.

Uzun, H. 2019).21. yiizyil becerisi olarak vatandaslik ve kiiltiir. E. OMEROGLU Ve H. SAHIN (Ed.), 21.
Yiizyil Cocuklarmmn Egitimi: 6 ¢ modeli iginde (21/62-71). Egiten kitap.

VonGlasersfeld, E. (2013). Radical constructivism (Vol. 6). Routledge.

Wendell, K. B. (2008). The theoretical and empirical basis for design-based science instruction for children.
Qualifying Paper, Tufts University.

Wheatley, G. H. (1991). Constructivist perspectives on science and mathematics learning. Science
Education, 75(1), 9-21.

Yalgin, V. (2019). Kuram, 6gretim modeli, uy gulama y 6ntemi ve ¢alisma plani baglaminda STEM. Akadermik
Sosyal Aragtirmalar Dergisi, 7(90), 356-368.

Yal¢in, V., & Erden, $. (2021). The effect of STEM activities prepared according to the design thinking model
on preschool children's creativity and problem-solving skills. Thinking Skills and Creativity, 100864.

Yalcin, V., (2020). Tasarm odakl: diisiinm emodeline gore hazilanan okul éncesi stem etkinliklerinin ¢ocuklann
yaraticilik ve problem ¢ozme beceriler iiizerin eetkisinin incelenmesi [ Yayinlanmis doktora tezi]. Cukurova
Universitesi, Sosyal Bilimler Enstitiisii, Adana.

210



