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Received: 02 October 2022 This research aimed to apply the City X Project as a 6-hour workshop for gifted students and evaluate
Accepted: 18 December 2022 the workshop. The study group consists of 25 gifted secondary school students (13 Female, 12 Male)
Available online: 30 Dec 2022 who continue their education at the Science and Art Center (SAC) in a city center in Tiirkiye. During
the application process, gifted students were introduced to the City X project, and information
Keywords: . . L . .
City X regarding the design thinking method was presented. The story of City X was provided to the students
Gifted student viaa digital presentation. The given information was as follows: in the recent past, 40 people from the
Design hinking world were sent to a distant planet to form a colony and these people started to found City X city. City
Differentiation X citizens illustrate the specifics of the issues they face through "citizen cards” in many fields such as
3D design health, transportation, safety, and communication to the students and ask them for assistance in
addressing the problems. The students are divided into 9 groups that have 2 to 3 participants using
the game "Team Meter" during the execution of the workshop. Worksheets, a laptop or desktop
computer with an internet connection, citizenship cards, a pen and paper were provided to each group
to be used at each stage of the design thinking process. Students selected one of the citizenship cards
and used the design thinking method to solve the problem written by the owner of the citizenship
card. At the stage of empathy, they evaluated the emotions of the person they selected, and in the
definition stage, they defined the social area of the problem raised by the City X citizen. The students
later generated ideas for the solution of the specified problem, wrote their ideas on the worksheet, and
picked an idea to prototype by group decision. The students prototyped their ideas during the
prototyping and testing stages by drawing on the worksheet and completed their creations in various
versions by providing feedback to each other. In the sharing stage, 2-dimensional drawings are
transformed into 3-dimensional forms via Tinkercad and SketchUp programs. The 3D drawings were
saved and submitted to the e-mail address of the City X administrator to be printed on the City X 3D
printer. The worksheets used in the design thinking process, three-dimensional models, and the
working dynamics of the groups were evaluated by students via Kahoot! web 2.0 tool. The criteria
stated in the Kahoot! digital evaluation tools were scored in the range of 1-4 points. The views of
2149-360X/ ©2022 by JEGYS students about the workshop were also collected verbally. The students reported that they enjoyed the
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Introduction
Gifted students are those who can adapt their knowledge to change settings and enjoy demanding work; they have great

recall abilities, imagination, creativity, and motivation (Davis et al., 2014). Giving the gifted students who outperform
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their peers based on their distinctions and needs, the education services they need and allowing them to specialize in their
ability sectors is not a duty but rather a requirement (Avcu, 2019). When adequate learning settings are not developed
and essential chances are not provided, gifted students may experience several issues (Preckel, G6tz & Frenzel, 2010;
VanTassel-Baska & Brown, 2007). As a result, gifted students need to be constantly challenged regarding their interests
or skill sets. In order to be successful, these students need to be given enriched learning chances in school settings where
they may take risks, learn from their errors, and learn to deal with the circumstance when they fail to be successtul
(Rogers, 2007). Students' cognition and perception are significantly impacted by the lack of enhanced learning
opportunities (Kitsantas et al., 2017; Schultz et al., 1997). In addition to providing differentiated instruction and
independent activity possibilities in their areas of interest and skill, chances for them to interact with and learn from their
gifted peers should be made available (Coleman & Hughes, 2009).

Since learning environments are created for students with typical talent levels, they might not be sufficient to meet
the needs of gifted students, who learn more quickly than their peers with average talent levels, enjoy learning that is
deep, complex, and abstract, have a variety of interests, and occasionally exhibit irregular developmental stages (Coleman,
Miko & Cross, 2015; Fischer & Rose, 2001; Kalbfleisch &Tomlinson, 1998). Research carried out over the past quarter
century on the experiences of gifted students in the context of school and education reveals that schools have high success
expectations for students and that there are challenges in providing high- and advanced-level learning opportunities for
gifted students (Coleman et al., 2015). Gifted children may have unpleasant school experiences due to the mismatch
between the teaching methods and their learning styles, which forces them to wait for their colleagues who are learning
at a regular pace, gives them too few challenging tasks, and sometimes they are exposed to bullying (Cross, 1997). All of
this has the possibility of diminishing the potential that already exists in gifted students and has an impact on their ability
to transform their potential into performance, motivation, and success. Differentiation can encourage student
motivation and learning. Similar to other special education areas, giving children the chance to maximize their current
potential to the fullest extent might open doors to possibilities that will allow them to benefit both themselves and their
surroundings.

Based on the differences in students’ preparation, interests, and learning profiles, differentiating teaching requires
teachers to develop and apply different content, process, and product approaches (Tomlinson, 1995; 2017). Gifted
children are not the only ones that need this approach (Gregory & Chapman, 2002). It entails structuring a learning
environment that is inclusive for all students in heterogeneous classrooms with students who have a variety of personality
traits. In this environment, students discover the content of the program in different ways. Activities and processes are
designed so that students may access their knowledge and ideas and engage in meaningful learning. In addition, students
are offered options to evaluate their own learning (Tomlinson, 1995). Under the guidance of differentiation principles
(tasks appropriate for student level, flexible grouping, quality education program, ongoing assessment processes,
learning-supportive environment), teachers utilize a variety of instructional and management strategies based on student
characteristics (readiness, interest, and learning profile), allowing them to respond to student needs by differentiating the
content, process, and product, as well as the learning environment (Emir, 2021; Tomlinson & Jarvis, 2009).

Tomlinson (1999) notes that several strategies, including stratified teaching, learning contracts, interest learning
centers, independent study, teaching with small groups, group research, and other inquiry methodologies, may be used
in the differentiation process. The cubing strategy, which enables students to look at a subject from different perspectives
and forces students to think at a higher level, the menu strategy, which gives students the freedom to decide on what to
do in the classroom, the choice boards strategy, which allows students to master concept teaching and various skills, and
the Role, Audience, Format, Topic, Strong verb (RAFTS) strategy, which helps students think about the roles, the target
audience, writing style, and the subject they are going to write as writers, are among the other strategies that can be used
to differentiate the content, process, product and learning environment (Kaplan Say1, 2020). As seen in the concept map
in Figure 1, differentiation is the proactive response of teachers to student needs shaped by mindset. In this process, many

strategies at the bottom of Figure 1 may be used (Tomlinson, 1999; 2017).
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Figure 1. Differentiation Concept Map

Even though a variety of differentiation strategies were discussed in the relevant literature, the distinguishing
characteristic of these strategies is that they allow differentiation in at least one of the following dimensions: content,
process, product, and environment (Tortop, 2018). In addition, the selected differentiation strategy should

e ook interesting to students,

e be directing students to think in higher level thinking steps,

e enable students to use their acquired knowledge, abilities, and understanding, as well as comprehend how these

components are related to one another,

e support students to make the best sense of their knowledge and ideas (Tomlinson, 2017).

When the teaching method is implemented in this manner, the amount of information that gifted students can
acquire is maximized, and it may also assist to reduce the amount of time and effort that is spent on lower-level courses
(VanTassel-Baska, 2003). At this point, it is believed that the most essential thing is to select, execute, and manage the
differentiation strategy in line with the criteria provided by Tomlinson (2017) while taking into consideration the
learning profiles, interests, and readiness of the students.

To produce innovative solutions to personal, social, commercial, and educational problems, design thinking is a
human-centered approach that calls for a thorough understanding of people’s needs, in other words, empathizing with
the individual and using design tools and the necessary mindset to think design-oriented during this process (Brown,
2008; Kelley & Kelley, 2013, Koh, Chai, Wong & Hong, 2015). The concept of design thinking places a focus on
"understanding the needs of a person, also known as the user," as well as conducting experiments, learning from one's
failures, developing prototypes, seeking feedback from users, and iteratively redesigning products.” (Darbellay, Moody
& Lubart, 2017, p.17). The Hasso Platner Design Institute (d.school), which continues its activities at Stanford
University, asserts that the design thinking process uses empathizing, defining, ideating, prototyping, and testing to
provide creative and inventive solutions to unstructured problems (Bootcamp Bootleg d.school, 2011).

The first step of the design thinking process is to empathize, where the design team may observe the user's everyday
experiences, interview the user while interacting with them, and learn more about the user's thoughts and feelings by
trying to make sense of the user's experiences (Caroll, 2015). The information gathered during the empathize stage is
analyzed and synthesized, and they are then translated into needs and insights at the define stage (Carroll et al., 2010). In

the stage of ideation, students initiate the brainstorming process to produce many varied ideas individually or as a group
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(Carroll, 2014). During the prototype stage, anything physical that the user can grasp can be created. Presenting tangible
products at this point, such as models, drama play, narratives, etc., allows for fast testing and timely improvement of
concepts (Odabagi, Dursun, Ers6z & Kiling, 2018). The produced prototype is shown to the user during testing which
is the last stage when the current solutions are assessed and improved in light of user feedback. Thus, it is aimed to better
meet user needs (Carroll, 2015).

Design thinking can be used as a learning-teaching approach (Avcu & Er, 2020; Koh et al., 2015; Lor, 2016; Panke,
2019). At the same time, it is believed that design thinking may be used as a differentiation tool for both gifted and typical
students. Gifted students view design thinking as interesting and fun (Avcu & Er, 2020; Avcu & Ayverdi, 2021). Students
at normal talent levels also want design thinking to be used in their lessons (Atacan, 2020). In addition, design thinking
encourages students to think at a higher level. Each step of the design thinking process encourages creative thinking
(Henriksen et al., 2017). Students must use critical and creative thinking abilities, participate in data collecting, editing,
analysis, and prototype processes, and monitor and assess their development processes by controlling the team dynamics
(Koh etal., 2015).

Students who enter the design thinking process gain 21st-century skills and character traits (Sartkog & Ersoy, 2022).
According to the findings of their study, VanTassel-Baska and Brown (2007) found that if methods and abilities that can
activate multiple higher-level thinking skills are tailored to the subjects being covered in line with the curriculum's
essence, learning outcomes for gifted students significantly improve. Using design thinking as a learning-teaching strategy
is believed to activate many higher-level skills. Design thinking utilizes active inquiry and conversation, and inquiry-
exploration approaches (Walberg, 1991, as cited in VanTassel-Baska, 2003) as the most successful teaching method for
gifted students. In the design thinking process, students work on problems, texts, and various materials and create
products either individually or as a team. Students have the right to choose for learning and evaluation. These activities
provide differentiation of content, process, product, and learning environment according to the peculiarities of gifted
students (Maker & Schiever, 2010; Tucker, Hafenstein, Jones, Bernick, & Haines, 1997; VanTassel-Baska & Stambaugh,
2006).

As a differentiation strategy, design thinking can be applied in different contexts such as science education (Atacan,
2020; Ciftgi & Topgu, 2020; Lee, Yoon & Kang, 2014), graphic design (Duman & Kayal, 2017), social studies education
(Aydemir & Cetin, 2021; Koh et al., 2015), teacher education (Carroll, 2014; 2015; Odabast et al., 2018; Ouztiirk, 2020),
programming education (Avcu & Er, 2020), STEM education (Arifin & Mahmud, 2021; Avcu & Ayverdi, 2021; Hsiao
et al,, 2017; Li et al., 2019; Sartkog & Ersoy, 2022; Simeon, Samsudin & Yakob, 2022), educational game design
(Caferoglu, 2021), drama education (Polat &Bayram, 2021). Design thinking has been used in many studies concerning
the education of gifted students. Ziadad and Sakrneh (2021) presented 77 gifted high school students with 5 problems
from science and social studies (water usage for irrigation, waste management, social media addiction, unemployment,
awareness regarding bullying, and prevention of it) and offered these students online design thinking training. The
research demonstrates that gifted students considered the design thinking approach to be pleasant, engaged in the
activities to a high degree, and were more motivated. 22 gifted secondary school students were given the task of
redesigning dwellings for people by Avcu and Ayverdi (2021), who used a rubric to assess the students' design thinking
skills. The researchers discovered that gifted students enhanced their skills at each phase of the design thinking process as
a consequence of doing the activity. Avcu and Er (2020) found that the gifted students used their technical skills and
talents, achieved learning outcomes for 21st-century skills, and encountered challenges working with the team as a
consequence of the 30-hour design thinking practice. However, it was also recognized in this research that gifted students
effectively utilized technology, and digital tools in particular, throughout the design thinking prototyping phase.

While design thinking is used as a differentiation strategy for gifted students, the process can benefit from
technology. Technology also referred to as the "great equalizer,” is a suggested method for differentiating educational
programs and teaching for gifted students (Avcu & Yaman, 2022; Periathiruvadi & Rinn, 2012; Sprague & Shaklee, 2015;
Siegle, 2014; Tomlinson, 2017). It is commonly acknowledged that technology has the potential to improve the efficacy

and quality of education for gifted students, and some scientists assert that some technologies, such as the internet, 3D
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design, and programming, are especially advantageous for gifted students (Pyryt, 2009; Shavinina, 2009; Siegle, 2005).
Gifted students also state that they want to learn 3D design, programming, animation, and how to use new technologies
(Ongéz & Aksoy, 2015). The use of technology in the education of gifted students has three main functions: enabling
(performing the tasks), developing (improving the works) and transforming (doing things differently) (Chen, Dai &
Zhou, 2013). In the stages of the design thinking process, digital differentiation can also become possible with technology
benefiting from these functions. With digital differentiation, the learning process of students may be enhanced by the
use of fundamental questions for developing adaptable learning paths and digital resources (Kaplan Say1 & Soysal, 2022).

In this study, design thinking has been seen as a differentiation method that can be used to differentiate the
dimensions of content, environment, process and product in the education of gifted students. During the prototyping
phase, students were enabled to develop 3D models using digital drawing tools. 3D technologies have an important place
in the development of students' knowledge and skills. With these technologies, students can design a new project as well
as design products for the projects they are working on and make these products concrete (Akyol, Uygur & Yanpar-
Yelken, 2022). In this context, digital differentiation has been applied with the effective use of 3D technologies. With the
assistance of design thinking, it is intended for gifted students to come up with inventive answers to unstructured
problems in a social setting while leveraging their problem-solving, creativity, critical thinking, 3D technology, and

STEM (science, technology, engineering, and mathematics) skills.

Purpose of Study

This research aims to apply the City X Project as a 6-hour workshop for gifted students and evaluate the workshop. City
X is a workshop developed by Stanford University that aims at teaching creative problem-solving and 3D technologies
to children aged 8-12 using design thinking. Materials related to the City X Project can be found at
http://www.cityxproject.com/. Permission was obtained from the project developers via e-mail to implement the project,
adapt it for gifted students in Tiirkiye and share the results for academic literature. The learning outcomes aimed to be

achieved by the students participating in the City X workshop are as follows:

» Develops an original project using the design thinking process (design project development- all stages)

» Creates his/her design to achieve the goals that were set in the 3D programs (Information technologies-
prototyping phase)

» Compares two or more characters, settings, or events in a story or scenario to demonstrate their differences using
particular literary elements (e.g. how the characters interact) (Linguistics-empathize stage)

» Combines information collected from multiple printed and digital sources avoiding plagiarism (Linguistics-
ideate stage)

» He/she makes efforts to solve the problem previously identified (Mathematics, defining, ideating stages)

» Performs mathematical modelling (Mathematics, prototyping phase)

» He/she tests the accuracy, certainty, and precision of the model that was developed (Mathematics, testing phase).

The targeted learning outcomes in City X Project can also be associated with achievements in the field of science.
Students may use their knowledge of ecosystem components for the City X Project in this context. They may draw a
map of City X or the planet it was constructed on, highlighting various aspects. They may share knowledge of the planet's
inhabitants, both living and non-living. Students can then use this information to further improve their ideas for design
solutions. Examining the teacher guidebook (http://www.cityxproject.com/toolkit/) reveals how City X's achievements

might be related to other fields such as history besides science.

Study Group

The study group consisted of 25 gifted secondary school students (13 Female, 12 Male) who continue their education at
the Science and Art Center (SAC) in a city center. The mean age of the students was 12.

Application Example: City X

The six-step design thinking strategy used in City X (empathize, define, ideate, prototype, test, and share) is an adaptation
of the design thinking process applied by Stanford d.school. The stages of this process were given in Figure 2.
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Get feedback. Testing reveals

what works, what doesn't, ¢

how a pratotype can be improved.

Figure 2. Stages of the Design Thinking Process Used in City X

When Figure 2 is examined, it is seen that the stages of the design thinking process follow the stages of empathize,
define, ideate, prototype, test, and share. Unlike the stages of the Hasso Platner Design Institute (d.school), the sharing
phase was applied in City X. At this stage, students send the 3D models they have developed to the mayor of City X via

e-mail. The materials used in the implementation of the workshop are as follows:

> Digital Presentation

Team Meter Game

Citizenship Cards

Empathize -Define Worksheet

Ideate Worksheet

Prototype-Test Worksheet

Sketch Worksheet

3D Drawing Program (Sketch Up and Tinkercad preferred) and Computer, Internet Connection
» 3D Printer (If Possible)

Application Steps

YV V V V V VYV

During the application process, gifted students were introduced to the City X project, and information regarding the
design thinking method was presented. The story of City X was provided to the students via a digital presentation. The
given information was as follows: in the recent past, 40 people from the world were sent to a distant planet to form a
colony and these people started to found City X city. City X citizens illustrate the specifics of the issues they face through
"citizen cards” in many fields such as health, transportation, safety, and communication to the students and ask them for
assistance in addressing the problems. The students were divided into 9 groups that have 2 to 3 participants using the
“Team Meter" game during the execution of the workshop. Team Meter Game was presented in Figure 3-a and
citizenship cards were presented in Figure 3-b. The problems experienced by different City X citizens included in the

citizen cards, and some examples of these cards were given in Annex-1.
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Figure 3. Team Meter Game and Citizenship Cards

First Stage: Empathize and Define
At this point, students read the problem of the City X citizen they selected by consensus with their peers and define their

problem by empathizing with that individual. At this stage, the worksheet given in Figure 4 was used. A sample worksheet
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[

b

filled by the students during the application process was also presented in Figure 5.

What is the problem?

Og

is feeling

happy sad frustrated hopeful confused
hurt scared curious calm angry tired

discouraged lonely surprised tense

and needs me to design a solution to a social
problem about

transportation  environment communication

food health energy education safety

Figure 4. Empathize -Define Worksheet
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Figure 5. Example of a Worksheet Filled in By Students to Empathize and Define
Second Stage: Ideate
At this stage, students provide solutions to the problem highlighted for the citizen of City X. In this process, the rules of

brainstorming and the rules related to this stage were reminded to the students. An Ideate worksheet and a sample

worksheet filled by the students were given in Figure 6 and Figure 7.

Ideate

Brainstorming Guidelines City X Guidelines

Na ideas from adults. = Neo inventions that

+ Don'fjudge. * Build on the ideas of othars. *
already exist.

+ Gofor quantity. + Encourage wild ideas. * No robofs.

Figure 6. Ideate Worksheet
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B N e Solar panel can be installed.

Berind The inside of the heater can be examined, and
3 rtinasi Kurallan Cley X Kerallany

L b st | i i et the problem can be solvd.
* Buyhalarsn fikirterind getigtie o Vorolanbr geri vemiden dretme A new heater can be installed.
The power of the spacecraft's additional
thrusters can be connected to the heater.
Electronic tools overheat during prolonged use.
By preventing the gamma ray from being cooled
by the instrument, a homemade heater can be
made with some water and a pipe.
— S - Motion energy can be converted into heat
energy.
Fire can be lit. By turning on the oxygen
converters and carbon dioxide scavengers a little
aegtif o Lo 8 g D too much, only one room is heated for a while.
. Then the fire is extinguished, and the coolers
correct the settings.
It is habitable on the part of the planet close to
the sun.

Figure 7. Example of Ideate Worksheet Filled in By Students

Third Stage: Prototype-Test

At this stage, students pick one of their collectively generated ideas and go on to the prototype stage. After concretizing
their concepts, students get feedback from their peers and test their prototypes. They can give feedback to the drawings
using icons suggesting "good idea, I have a question, needs a change". In this process, the prototype was developed in

three versions. The worksheet and sample student worksheet for this stage were given in Figure 8 and Figure 9.

Iteration Y

Feedback

~

uE @

~

Figure 8. Prototype-Test Worksheet
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Tribunes, water return, generating energy without wasting any
energy. What will work with a final star? What will it focus on?

More grandstands and what material to concentrate?

More energy and cooler with more stands.
How does the incubator work?

Long and thin pipes to increase the pressure.

Name of Prototype: Intensehydro 3.0

Our prototype heats our system by condensing the rays coming
from Alpha, which receives the sun of planet X, and which have
high temperatures since there is no atmosphere. The heated
water evaporates and turns the turbines, and when it reaches
the top, it turns into a liquid again with a late-heating substance
consisting of the combination of the elements on planet X and
turns the tribunes again, reaching the same part again and

circulating.

Figure 9. Example of a Prototype-Test Worksheet Filled in by Students

Fourth Stage: Share

Students then draw the 3D version of the prototype they have created. They scale their ideas from the front, side, and

top. Here, it is not necessary to sketch in great depth. Students transform their prototypes into a three-dimensional

format using 3D drawing programs. The students then save their 3D drawings in "stl" format and submit them to the

teacher's email address. Following the City X scenario, students send their e-mails to the Mayor of City X. If a 3D printer

is available, student drawings will be printed. Students observe the process and products. The sketch worksheet of the

sharing phase was given in Figure 10.

Blueprint

Figure 10. Sketch Worksheet

582



Aven & Ayverd: Journal for the Education of Gifted Young Scientists 10(4) (2022) 573-590

Figure 11 depicts the visuals associated with the students' three-dimensional drawings, whereas Figure 12 depicts the

visuals associated with the student's learning environment and process. In Figure 13, explanations regarding the 3D

models of the students were given.

E.: i1 II.”;,.W‘-){ ""-:"?ﬂl

Figure 12. Study Environment
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Figure 13. Three-Dimensional Models

Figure 13-a depicts the solution that students created for Pim's issue of living in City X during the design thinking
prototype phase. The problem of Pim was about the darkness of nights, not how long they are because this was
interrupting daily works. The students created a renewable system by combining the solar panel with their weathercock.
Figure 13-b shows a structured design that would enable Tim to remember the world where he comes from and can feel
at home when he misses the world. In Figure 13-, students created a prototype for Victoria, who was worried about the
declining energy of the space shuttle. In the intensehydro 3.0 prototype, there is a section that heats the system by
condensing the rays from Alpha, the sun of Planet X, which are very hot due to the absence of an atmosphere. The heated
water evaporates and spins the tribunes; when it reaches the portion above the tribunes, it reverts to a liquid with a less
heat-conductive material composed of the combination of elements on Planet X, and then it drops. Thus, the tribunes
rotate and recirculate again. In the last prototype 13-d, students solved Marek's problem of feeling cold by installing a
small bicycle inside the spacecraft and connecting it to the heater's engine. When Marek rides the bike, the heater turns

on and the energy problem will be solved.

Measurement and Evaluation

The worksheets used in the design thinking process, three-dimensional models, and the working dynamics of the groups
were evaluated by students via Kahoot! web 2.0 tool. Besides, the views of students about the workshop were also
collected verbally. The criteria stated in the Kahoot! digital evaluation tool were scored in the range of 1-4 points. The
worksheets used in the design thinking process, three-dimensional models and the working dynamics of the groups were
evaluated by students via Kahoot! web 2.0 tool. The questions used in the evaluation tool are as follows:

» The empathy map was carefully filled in
The design team has produced several ideas for the solution
The development stages of the prototype are clearly seen in the drawings created by the design team
The design team has successfully identified the functioning and problematic parts when prototyping
The three-dimensional design looks interesting, and the features of the design were well described
The design provides solutions to the problem of the City X citizen
The design team worked collaboratively
The design was the collective idea of the team

There was good communication within the design team

VV V VYV VYV VY

The design has been presented successfully

Conclusions and Recommendations
Owing to the City X workshop, gifted students experienced the DT process and completed it in teams. Peer reviews
conducted by students using the web 2.0 platform Kahoot and their comments showed that they enjoyed the experience,
were interested in 3D design, and also had difficulties collaborating with the team. It was observed that the mean score

of the groups was 34.6 out of 40.
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The groups'’ scores on the items pertaining to teamwork were the lowest. In a similar vein, Avcu and Er (2020) found
that the gifted students used their technical skills and talents, achieved learning outcomes for 21st-century skills, and
encountered challenges working with the team as a consequence of the 30-hour DT practice. When gifted students
engage in design thinking activities, they also hone their skills related to each stage (Avcu & Ayverdi, 2021). Ziadad and
Sakrneh (2021) reveal that gifted students were happy to receive education through the design thinking process, active
in design thinking activities highly, and their motivation increased. Additionally, students with typical ability levels
express a desire to continue taking part in design thinking activities (Atacan, 2020).

The gifted students' difficulties with teamwork throughout the design thinking process may have been driven by their
desire to demonstrate their leadership qualities (Davis et al., 2014). Similar results regarding the difficulties of working as
a team in the design thinking process were also obtained in the studies of Avcu and Er (2020), Santos Ordéfiez, Gonzilez
Lema and Mifio Puga (2017) and Retna (2016). In addition, Dukes and Koch (2012) stated that students enjoyed
applying the design thinking process as mentioned in the current study's results.

In this study, it was noticed that students used their knowledge in STEM subjects and adapted this information for
problem-solving while using the design thinking process to provide answers to the problems of City X citizens. When
choosing from citizenship cards, students chose the problems related to STEM fields. It is believed that students’
enthusiasm and good attitudes toward STEM subjects have an influence on this circumstance. As a teaching approach,
STEM and design thinking have processes that support each other. Similarities exist between the engineering design cycle
used in STEM activities and the design thinking approach (Ayverdi, 2018; Avcu, 2019). In addition, STEM education
improves students' design thinking and teamwork skills, as well as boosts their imagination and curiosity (Yildirim &
Ttrk, 2018). Teachers also believe that STEM applications improve students’ design thinking and creativity skills (Taktat
Ates, Saragoglu & Ates, 2022). At the same time, the design thinking process can be used in STEM education (Arifin &
Mahmud, 2021; Avcu & Ayverdi, 2021; Hsiao et al., 2017; Li et al., 2019; Sarikog & Ersoy, 2022; Simeon, Samsudin &
Yakob, 2022). The City X workshop may also be seen as an exploration that combines STEM teaching with design
thinking.

The creators of the city X workshop had originally envisioned a three-day workshop; however, this work was
redesigned as a six-hour program. In this process, design thinking was applied as a technique for differentiating gifted
students, and digital differentiation was accomplished via the use of 3D drawing and internet technologies. Planning and
time management were major topics for consideration during the workshop. When implementing the City X workshop,
consideration was made to the amount of time allocated to students at each stage. Occasionally, requests for more time
were also granted, but no substantial changes were permitted. The application process was facilitated by the preparation
of worksheets and materials, the practitioners’ existing work with their own students, and their expertise in implementing
design thinking activities. The evaluation process took longer than anticipated, necessitating extra time. Girgin (2019)
determined that teachers had difficulty in time management, empathizing, and ideating. Gaitas and Martins (2017) listed
the five challenges teachers face while implementing differentiated teaching as follows: i) activities and materials, ii)
evaluation, iii. classroom management, iv. planning and preparation, and v. classroom environment. Most teachers in
conventional classrooms perceive differentiation to be a difficult method (Smets & Struyven, 2020). It is believed that
the implementation of this study at SAC, which is an after-school enrichment program, would simplify the
differentiation process owing to the environment's flexibility and the presence of teachers with years of experience

engaging with gifted students.

Recommendations
Regarding the implementation process of the City X workshop, practitioners may be encouraged to pay close attention
to time planning and management, as well as to meticulously prepare and review the materials in advance. The evaluation
process should be meticulously planned, implemented and managed. In this study, students’ verbal statements and peer
evaluation were taken into account. A variety of alternative evaluation methods, including design thinking rubrics and

teacher observation forms, may be used to make evaluations. When researching gifted students, it is important to include
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their leadership qualities as well. It has been recommended that the City X workshop implementation approach to be
employed in the course designs being developed for STEM courses, and that design thinking would be included in the
SAC framework programs. The application process is expected to be more effective owing to teacher training in

differentiation, digital differentiation, and design thinking.

Limitations of Study
This study is limited to a 6-hour adaptation of the City X workshop and its application to 25 gifted students. Assessment

and evaluation processes are limited to the evaluation of the activity and teacher observations.
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Appendix 1. Examples of Citizen Cards

Alfie

Night lasts a long time
here and we’re having a
hard time growing food.

We started a r rch
station on ¢ her side
of the planet. How can we
get back and forth from
City X faster?

2 I have a question for Huso
but he speaks a different
languase than me. How can
ue talk to sach other?

storagse containers has

té’ Sone of the food in our
started to rot.

Ny tooth is loose but it
won‘t come out and now
it hurts.

Allessia

on the other side of this
river but Mom said I'm not
alicwed to suim across.

@ I want to visit my cousin

We don’t have any police
here in City X. How can ue
help people live togsether
paacefully?

Ilya

2 Accidents hlpnnnd too
often on Earth. How can we
maks curseluves safer here?
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2 He don’t have schools
here. Hou can my friends
and I learn?

Daniel

This neu pla

different gerns d
viruses. How an we keep
ourselves healthy?

He've been working really
d to build City X d
™ tired! I°
won't get e
in time!

afraid we
rything done

Li

On Earth people use a lot
of wood to bulld things
but we don‘t want to
destroy the forests on
our new planet.

590

2 My friend doesn’t feel
well. How can I find out
what’s wrong with him?

better?

92 There's not encush healthy
Eg d to grou all the food
u- need here.

Malika

My friend iz truine to
grou plants but she has
to carry water all the way
from the river in buckets.
Hou can I help her?



