Humanities & Social Sciences

Communications

ARTICLE B check o isen,

https://doi.org/10.1057/541599-025-05131-0 OPEN

Design, implementation, and evaluation of an
online instructional process to enhance teachers'
design thinking skills

Yesim Strmelioglu'™ & Mukaddes Erdem?

This study aimed to design an online, collaborative, project-based environment and process
based on constructivist learning to enhance teachers' design thinking skills and to test the
effectiveness of the application. In the study, design thinking skills were tried to be developed
online with processes based on scenario writing and animation. Since there is a need for
interdisciplinary collaborative work due to the nature of design thinking, the study was carried
out with a sample consisting of 7 history teachers, 7 geography teachers, and 8 social studies
teachers. A total of 1080 min of online project-based design thinking teaching was given to
teachers by the researcher for 12 days, 90 min per day. The study was designed with an
embedded complex mixed methods research design. In the study, quantitative data were
collected at the beginning and end of the implementation, while qualitative data were col-
lected before, during, and at the end of the implementation. The designed design thinking
teaching process was successfully carried out within the scope of the constructivist learning
approach, in an online learning environment, in a project-based teaching process, by applying
learning practices. At the end of the process, contributions were observed in terms of pro-
fessional development, such as a roadmap for design thinking, project ideas, interdisciplinary
and teamwork. The processes and outcomes of the research have contributed to the
development of an instructional design grounded in design thinking.
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Introduction

nstructional design is a field of study that provides clear gui-

dance to help people learn and develop more effectively

(Reigeluth, 1999). Instructional design, with its general goal to
facilitate learning and make it more efficient and effective, is a
problem-solving process that addresses skill and knowledge gaps
(Morrison et al. 2012). This process starts with identifying the
problem, and then the solutions that are considered appropriate
are identified and tested. In other words, instructional design is
the decision-making process for systematic design and planning
of instruction. Teachers, as the designers of environments where
the learner and what is to be learned come together, are one of the
fundamental elements of this process. Teachers are instructional
designers who have duties and responsibilities such as trans-
forming the language of science into the language of daily life,
creating a positive classroom experience, and producing effective
uses by manipulating tools and methods. The achievement of
these functions is closely related to teachers’ design thinking
skills.

Tsai and Chai (2012) cite three key obstacles to creating
instructional technology. The first is the problem of access to
technology, while the second is related to pedagogical beliefs and
skill issues related to technological integration. These two
obstacles have already been largely overcome. The third obstacle
is the problem of design thinking, in other words, the weakness of
design thinking. In other words, it is related to the level of having
a creative thinking form that involves the skills of presenting or
doing different options for doing something different. Addition-
ally, it is a desire to make an effort regarding this and self-efficacy.
Scheer et al. (2012) emphasized the need for design thinking
research in teacher education, highlighting that design thinking
could bridge the gap between theoretical findings in pedagogical
science and the actual implementation in schools. Additionally,
based on the findings of the study, Ozaydinhk (2024) recom-
mends the implementation of design thinking instruction
through a mixed-methods approach to address the gap in the
literature.

Design thinking seems to support teachers in developing new
thinking skills. Design thinking is a way of thinking that supports
creativity in design processes, emphasizes creative confidence and
competence, and is valid and critical in all process designs,
including teaching processes (Rauth et al. 2010). Researchers have
widely agree that design thinking is a promising teaching
approach, especially in higher education. (Guaman-Quintanilla
et al. 2023; Lynch et al. 2021; Thuan and Antunes, 2024).

Review of design thinking literature

Design thinking has been addressed and interpreted by many
different disciplines. This situation has made it difficult to reach a
consensus on the definition of design thinking. Design thinking
has become a paradigm that is thought to be useful in solving
many problems in different fields (Dolata and Schwabe, 2016;
Dorst 2010; Liedtka, 2018; Owen, 2007; Vanada, 2013). Accord-
ing to Friedman (2003), design is a goal-oriented process that is

Table 1 Key characteristics of the design thinker.
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Collaborative A dynamic mind Design style
teamwork
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carried out to solve problems, meet needs, transform less desir-
able situations into preferred situations by improving conditions,
or produce new and useful things. On the other hand, the nature
of design as an integrative discipline is related to six common
areas: Natural sciences, humanities, social sciences, service sector,
arts, technology, and engineering sciences (Friedman, 2003).
Design thinking allows exploration in complexity, enabling an
approach with nonlinear thinking to nonlinear problems (Kolko,
2015). Design thinking is of great importance for the elimination
of chaotic, ambiguous, and complex problems (Buchanan, 1992;
Liedtka, 2015; Pande and Bharathi, 2020; Schoormann et al.
2023). Design Thinking seems important for solving complex
problems and achieving mental transformation. Although there
are many definitions of design thinking, the one adopted in this
study by Rauth et al. (2010) is viewed as a way of thinking that
fosters creativity in design processes, emphasizes creative con-
fidence and competence, and is essential and applicable to all
process designs, including teaching processes.

Key characteristics of the design thinker

Brown (2008) stated that people with design thinking do not
necessarily have to receive design education, and stated that
individuals with design thinking can empathize, think holistically,
and are optimistic, experimental, and collaborative. Design
thinking is based on expansive thinking that includes numerous
alternative solutions and experiments, while individuals who can
prefer the most suitable one in decision contexts with high
uncertainty are considered design thinkers (Liedtka, 2015).
Accordingly, design-oriented thinkers are future-focused, pro-
duce hypothesis-based results, have the potential to produce
radical innovation, and are agile in thinking (Liedtka, 2015). It
can be stated that the model preferred or developed while oper-
ating the design thinking process, the tools chosen, and the flow
and efficiency of the process are directly related to the char-
acteristics of the design thinker (Chesson, 2017; Siirmelioglu and
Erdem 2021).

Chesson (2017) listed the characteristics of the design thinker
as a dynamic mind, human-centered, empathetic, visual, com-
fortable in uncertainty, prototyping, reflective, open to taking
risks, embracing failure, collaborative, and optimistic. Dosi et al.
(2018) listed the characteristics of a design thinker as being
someone who embraces risk and uncertainty, is human-centered,
empathetic, process-aware, has a holistic perspective, problem-
solver, interdisciplinary, open to diversity, learning-focused, cri-
tically questioning, expansive thinking, anticipatory, and opti-
mistic. Strmelioglu and Erdem (2021) have categorized the
design thinker characteristics that teachers should possess into
four dimensions (relationship, process, individual, and ethics), as
shown in Table 1.

With these identified characteristics, design thinking in
technology-based instructional design represents a relationship-
focused, human-centered, and ethical process.

Design thinking models

Design thinking, as a solution-oriented design method, helps
overcome complex problems by sustaining in-depth learning
processes in problem perception and various solution paths
(Kroper et al. 2011). According to Doppelt (2009), the design
process has a general structure consisting of six stages: Defining
the problem and identifying the need, gathering information,
coming up with alternative solutions, choosing the most appro-
priate solution, designing and developing a prototype, and eval-
uating. Brown (2008) stated that the design process is the result of
a creative, human-centered exploration process strengthened by
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Fig. 1 d.school Design Thinking Model.

the iterative and intensive work of prototyping, testing, and
improvement. According to Brown (2008), design processes
should go through three stages; inspiration, ideation, and
implementation. These stages are “inspiration” for situations that
motivate the search for solutions, “ideation” for the process of
generating, developing, and testing ideas that can lead to solu-
tions, and “implementation” for planning a path to the market.

As can be seen, the design process includes different activities.
These processes have been transformed into a logical methodo-
logical research system with design thinking models. Design
thinking models involve organized technical processes that pro-
vide reliable data on researchable phenomena and processes, and
can be applied to identify process management practices and
predict outcomes (Irbite and Strode, 2016). Many different design
thinking processes have been modeled in the literature, and
almost every model can be used in many different disciplines.

Stanford University’s Hasso Plattner Institute of Design
(d.school) is the leading university for teaching design thinking
(Stanford Universitesi Hasso Plattner Institude of Design, 2010;
The Interaction Design Foundation, 2024). According to d.school,
the five stages of design thinking (empathize, define, ideate,
prototype, test) are shown in Fig. 1. These processes can be
carried out in parallel, repeated, and at any stage of the process,
one may revert to a previous phase (Baraji and Siang, 2025;
Yeung and Ng, 2023; Siirmelioglu, 2021).

As can be seen in Fig. 1, the stages of design thinking are not
linear. According to the model, the first stage is about under-
standing the user’s point of view. At this stage, various empathy
techniques such as 5W questions, interviewing the relevant
person/s, and interacting with the user are used. At the definition
stage, the problem is clearly revealed. When defining the problem,
a human-centered approach is taken, a broad space is created for
creative thinking, and the user’s empathy map, experience map,
and analogy map are drawn. At the ideate stage, creative solutions
are developed through brainstorming. After the ideation, the
prototype stage begins. In this stage, design thinking seeks
answers about the feasibility of the idea until it is tested with real
users. It can be created with tools such as social media, websites,
cardboards, etc. According to the model, the final stage is the test.
The purpose of the test stage is to determine what works and
what doesn’t, and to evaluate the results by making improvement
adjustments. For this, the prototype is introduced to the user, and
feedback is requested on how suitable the product/service is, and
areas for improvement are identified. User feedback encompasses
an iterative process that continues until the prototype is trans-
formed into the expected final product.

The double diamond model is particularly used in business and
marketing (Design Council, 2024; Norman, 2013). The model
presents four main stages (discover, define, develop, deliver) on
two adjacent diamonds. According to the model, correctly iden-
tifying a problem and determining the right solution are equally
important, and as indicated by the arrows in the figure, it is not a
linear process. Another model is the DEEP Design Thinking
model proposed by Mary Cantwell in 2010 (Cantwell, 2024). The
DEEP Design Thinking model takes its name from the steps of
the model; discover, empathize, experiment, and produce.

In this study, the model developed by Stanford University’s
d.school, which has been widely accepted in online project-based
design thinking education, was utilized. The main reason for
choosing this model is that it is used extensively in the educa-
tional sciences literature (Alhamdani, 2016; Benson and Dresdow,
2015; Girgin, 2019; Héger and Uflacker, 2016; Henriksen et al.
2020; Pande and Bharathi, 2020; Rauth et al. 2010; Yang and Hsu,
2020).

Design thinking tools

A wide variety of design thinking tools are used in the design
thinking process. Design thinking works functionally when the
tools and methods used are compatible with the way of thinking
(Brenner et al. 2016). Whichever model is used, the important
thing is to choose the most suitable tool during the relevant step.
Moreover, in one-on-one interviews with design teachers about
the essence of design thinking, Rauth et al. (2010) encountered
teachers who described design thinking as a toolbox.

Design thinking offers a new perspective on problem-solving,
accompanied by a toolkit that facilitates its practical application.
The toolkit provides instructions to the practitioner for exploring
design thinking (Design Thinking for Educators, 2021; Dolata
and Schwabe, 2016; Stirmelioglu and Seferoglu, 2023). Some of
the design thinking tools mentioned in the literature include
empathy maps, journey maps or user journey maps, mind maps,
affinity diagrams, effort-impact matrix, brainstorming, reverse
brainstorming, comparison techniques, idea innovation axes,
prioritization, experience scenario maps, and storytelling.

Gaining design thinking skills

Pande and Bharathi (2020) detailed the design thinking experi-
ences by combining them with a constructivist learning approach
in a fundamental design course at a business school in higher
education and revealed that there is a close relationship between
constructivist principles and each activity within the process.

Due to its compatibility with the nature of design thinking, the
constructivist learning theory is the basis for the instruction of
design thinking (Assaf, 2009; Pande and Bharathi, 2020). The
constructivist teaching approach includes a design that supports
the learners to create their meaning by activating the learner’s
positions within the interaction of teaching (Erdem, 2020). In
cases where a constructivist learning perspective and a colla-
borative, creative process are involved, project-based learning
methods that allow for design development, imagination, plan-
ning, and construction in the process in a learner-centered
manner have gained prominence.

At the point of what the project is to be put forward in the
project-based learning process is about, animation technology has
been envisioned as an option that can be produced through
design thinking. Today, teachers can create, develop, use, and
share their instructional technologies. It can be stated that tea-
chers’ ability to perform these functions is closely related to their
design thinking skills. Therefore, in the technology dimension of
this study, animation technology, whose importance is increasing
day by day and which is known to contribute to learning, has
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been used. In the literature, the use of animation at different levels
has been found to facilitate learning (Hoffler and Leutner, 2007),
increase class participation (Ertugrul-Akyol et al. 2017), appeal to
the learner (Edsall and Wentz, 2007), make learning permanent
(Efe, 2015), combine complex systems (Yang et al. 2003), make
abstract concepts more concrete (Burke et al. 1998), and facilitate
the mental visualization of events and phenomena (Betrancourt,
2005). In addition, animation technology should be supported by
scenario writing. In the process of instructional scenario writing,
scientific language needs to be transformed into everyday lan-
guage. During this transformation, it was envisaged that the
teacher’s design thinking ability is an important skill. Within the
scope of the study, learning practices based on scenario writing,
story card drawing, and animation were included in the process
of teaching design thinking skills.

This study is an exemplary study for the development of tea-
chers’ design thinking skills with a collaborative practice module,
together with an interdisciplinary theoretical study. In the glo-
balized world, the importance of individuals having a multi-
dimensional perspective on situations is emphasized, making it
additionally important for this study to be conducted in an
interdisciplinary manner. This study was carried out, on its own
scale, to address the issue of the lack of design thinking, which is
one of the problems in question, and to develop solutions and
recommendations for it.

Aim and objectives of the study

This study aimed to design an online, collaborative, project-based
environment and process based on constructivist learning to
enhance teachers’ design thinking skills and to test the effec-
tiveness of the application. The skill of design thinking has been
attempted to be developed through processes based on scenario
writing and digital animation design, to allow participating tea-
chers to transfer the skills they have acquired in the process to
their own teaching processes and thus create sustainable and
effective teaching technology. In contrast to a purely technical,
single-disciplinary, and solution-focused approach to problem-
solving, design thinking emphasizes a holistic perspective by
leveraging strategies and interdisciplinary teams (Brown, 2008;
Dosi et al. 2018; Héger and Uflacker, 2016; Schoormann et al.
2023; Surmelioglu, 2021). Due to the inherently interdisciplinary
nature of design thinking, this study was carried out with a
participant group consisting of history, geography, and social
studies teachers and heterogeneous teams.

Within the scope of the study, the following were targeted:

e While examining the effect of online project-based design
thinking teaching on teachers’ design thinking level, to
determine the significance between branches, within
branches, between teams, and within teams,

e To determine the quality of the team products developed in
the online project-based design thinking teaching process
according to the type of self, peer, and instructive
evaluation,

e To determine the first impressions of the teachers who
participated in the online project-based design thinking
teaching process and their satisfaction throughout the
process,

e To determine the views of teachers on the professional
contribution of the online project-based design thinking
teaching process

Method
In the study, a mixed research method was used, which allows
quantitative and qualitative research methods to be used together.

4

Following Creswell’s (2014) categorization of mixed methods, the
study was designed with embedded design mixed methods
research.

Study group. The study group consists of 7 history teachers, 7
geography teachers, and 8 social studies teachers who voluntarily
participated in the study during the summer semester of the
2019-2020 academic year, in line with the purpose of the study.

While the information and opinions of the participants were
analyzed and presented, in accordance with ethical principles,
each participant was assigned a code, and the participants were
referred to by these codes throughout the study. The letter “T”
used at the beginning of the code represents the team, the number
that follows it indicates which team it is, and the third letter from
the left represents the branch (“H” stands for history, “G” stands
for geography, and “S” stands for social studies). The number
after this letter indicates the number of people belonging to that
branch in the relevant team. For example, the code “I3G2”
means that the participant is the geography teacher in Team 3
and the second geography teacher on that team. Details are
presented in Table 2.

Teams were formed with at least one teacher from each of the
history, geography, and social studies branches in each team. It
was ensured that there was at least one male and one female
participant in each team. In addition, while forming the teams, at
least one graduate participant was placed in each team, taking
into account the level of graduate education.

Data collection. Quantitative data were collected using scales at
the beginning and end of the implementation, and qualitative
data were collected at the beginning, during the implementation,
and at the end of the process.

In this study were used as data collection tools, design thinking
scale, material development guide evaluation scale, satisfaction
form, study logbook, video recordings, web portal forum records
and a semi-structured interview were used as data collection tools
in the study. The Design Thinking Scale is a 25-item scale
consisting of relationship, process, ethics, and individual sub-
dimensions (Siirmelioglu and Erdem, 2021). The Design Think-
ing Scale was developed to assess individuals’ self-efficacy in
design thinking skills. Six-point Likert scale, with scores ranging
from 0 to 125. Higher scores reflect a greater tendency toward
design thinking. The Cronbach’s Alpha coefficient (internal
consistency reliability) of the scale was calculated to be 0.93.

The Material Development Guide Evaluation Scale was
developed by Erdem (2009) to evaluate teaching materials. The
Material Development Guide Evaluation Scale is a 36-item scale
comprising of the sub-dimensions of scope adequacy, scientificity,
organization, and originality. The scale produces scores ranging
from 0 to 108 and does not contain any reverse-scored items.
Higher scores reflect the adequacy of the material in these
dimensions. The Cronbach’s Alpha coefficient (internal consis-
tency reliability) of the scale was calculated to be 0.97.

Other data collection tools were developed by the researchers
within the scope of this research. The satisfaction form was
developed to determine the satisfaction of the participants in their
first session. The aim of the study logbook is to enable
participants to evaluate their day at the end of each session.
Teachers were asked to score (out of 10) what they did, thought,
felt and enjoyed during the session through the study logbook.
Video recordings were taken with the permission of the
participants. These records aim to monitor the process manage-
ment of the participants during the implementation process,
confirm the validity of the research data, and prevent data loss.
Web portal forum records are records created by the system
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Table 2 Studygroup characteristics.
Team number (name) Participant Code Gender Age Range Years of Seniority Latest Program Level
Team 1 TIH1 Male 41-45 16-20 Graduate
(Battle of Kadesh) T1G1 Male 36-40 6-10 Graduate
T1S1 Female 26-30 1-5 Undergraduate
T1S2 Female 36-40 16-20 Undergraduate
Team 2 T2H1 Female 36-40 1-15 Graduate
(World Civilizations-1) T2G1 Male 31-35 6-10 Undergraduate
T2S1 Female 36-40 1n-15 Undergraduate
T2S2 Male 26-30 6-10 Undergraduate
Team 3 T3H1 Male 36-40 6-10 Doctorate
(Our Rights and Freedoms during the Covid-19 Pandemic) T3G1 Male 26-30 1-5 Undergraduate
T3G2 Female 36-40 1n-15 Undergraduate
T3S1 Female 31-35 1-5 Graduate
Team 4 T4H1 Male 41-45 21-25 Graduate
(Nature and Human) T4H2 Female 36-40 1-15 Graduate
T4G1 Female 26-30 1-5 Undergraduate
T4S1 Female 31-35 6-10 Undergraduate
Team 5 T5H1 Female 46-50 21-25 Graduate
(From America to Table) T5G1 Male 26-30 1-5 Undergraduate
T5S1 Female 26-30 6-10 Undergraduate
Team 6 T6H1 Female 46-50 21-25 Graduate
(Now it's our turn) T6G1 Female 31-35 6-10 Undergraduate
T6S1 Male 26-30 1-5 Undergraduate
—

Teaching process

Y
/J\ /J\

Before teaching During teaching

ha— S~ —

The Design Thinking Scale

The Satisfaction Form

Web portal forum records

The study logbook

Video recordings

/J\

After teaching

~_  —

The Material Development Guide Evaluation
Scale

The Design Thinking Scale

Semi-structured interview form

Materyal gelistirme

Fig. 2 Data collection process.

about what participants do in the environment, such as opening
topics, commenting, creating surveys, adding friends, writing
private messages, from the time they log in to the learning
environment until they log out. The aim of the semi-structured
interview form is to reveal teachers’ thoughts about the process.
The extent to which the training met the expectations of the
participants, their contributions, their reflections on instructional
designs, what they might suggest to their colleagues, and their
suggestions were questioned.

The necessary permissions for the planned data collection
process were secured through the Ethics Committee Approval
from Hacettepe University and the decision of the Board of

Directors of Sinop University regarding the feasibility of the
course. The data collection process of the study was conducted as
illustrated in Fig. 2.

Data analysis. Since the study was planned with a mixed method,
both quantitative and qualitative data were studied. Therefore,
different analysis methods were used in the analysis of the study
data. Since the study group consisted of 22 participants, non-
parametric methods were used in quantitative data analysis, while
content analysis was used in qualitative data analysis.

In terms of the validity and reliability of the study, long-term
participation and continuous observation, data triangulation,
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Fig. 3 Sample pages from an online session and web portal.

direct reporting of sample participant expressions, rich and
intensive descriptions, detailed descriptions of participants and
the context, as well as a detailed explanation of the data collection
process, data analysis, and the study’s design have been provided.
During the observations made by the researcher, field notes were
kept, the study logbook was filled in by the participants in writing,
and records were taken with the approval of the participants
during the interviews. The recordings of the interviews were
transcribed into written texts. The data obtained were analyzed by
a field expert as well as the researcher, and a consensus was
reached among the coders.

Environment and process design. Each stage of the study was
carried out online. To initiate and maintain communication with
the participants, an email account and social media accounts were
created, and a web portal was established. Various features were
added to the web portal, including the ability for participants to
express themselves, like topics, subscribe to topics, comment, tag,
create surveys, and share files, to encourage interaction and
promote design thinking (Fig. 3).

The first examples of the products aimed to be developed by
teachers in the process were developed by researchers. These
examples include scenario text, story card drawing, and digital
animation, developed after the empathy study, definition, and
ideation process. Design thinking stages were applied for subject-
specific scenario writing specific to the branches within the scope
of the study. Following the collection of opinions from a group of
teachers, the empathy study data was analyzed and identified, and
through ideation, a decision was made to prepare a scenario that
delves into the historical, cultural, and geographical aspects of the
opening of the Turkish Grand National Assembly on April 23,
1920. In the scenario, the lesson took place remotely online, and
by integrating design thinking steps in the teaching, a flow was
designed depicting students’ creation of instructional technologies
with project-based collaborative teams under the guidance of the
teacher. Some screenshots of online presentations and applica-
tions are presented in Fig. 4.

6

Hesap aynlan Profilaynnulan -_

A pilot study was conducted before the implementation
process (Stirmelioglu and Erdem, 2024; Siirmelioglu, 2021). The
implementation process was designed with the data obtained
from the pilot study findings. The instructional program covered
12 days, with daily 90-min sessions taking place on weekdays.
The first session of the day, lasting 40 min, was planned for the
instructor’s theoretical knowledge sharing and presentation of
sample applications, and this session was described as the study in
a large group setting. The second session, lasting 50 min, was
designed as the time for teams to work, and this session was
labeled as the study in a small group setting. In these types of
sessions, the instructor and the participants had different tasks. In
each session, the processes of the design thinking stages are
included.

The theoretical foundations that form the structure of the
designed design thinking teaching environment and process are
illustrated in Fig. 5. Within the scope of the study, teachers’
design thinking skills were developed through online project-
based design thinking instruction, scenario writing, and digital
animation creation processes.

As can be seen in Fig. 5, the designed design thinking teaching
was successfully carried out within the scope of the constructivist
learning approach, in an online learning environment, in a
project-based teaching process, by applying learning practices.

Results and Discussion

Within the scope of the study, an online instructional design
based on constructivist learning to improve teachers’ design-
oriented thinking skills was developed and its effectiveness was
tested in practice. The study was carried out with 6 heterogeneous
teams and the teaching process was completed in 12 days, in two
sessions of 90 min per day, in a total of 1080 min. This 1080-min
online process was designed in the form of large-group and small-
group sessions. The total time allocated to large group sessions of
this process is 510 min, while the total time allocated to small
group sessions is 570 min. The content of the instructional pro-
gram or learning practices directly affects the duration.
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Fig. 4 Screenshots of presentations and applications.

In the study, the design of the instructional process and the
work of the teams were carried out by applying the steps of the
Stanford University d.school design thinking model (empathize,
define, ideate, prototype, test), to help teachers become design
thinkers. Throughout the process, design thinker characteristics
(Stirmelioglu and Erdem, 2021) were tried to be activated. In the
literature, it is seen that teachings are designed using the d.school
model in similar or different forms (Alhamdani, 2016; Benson
and Dresdow, 2015; Girgin, 2019; Higer and Uflacker, 2016;
Henriksen et al. 2020; Pande and Bharathi, 2020; Rauth et al.
2010; Yang and Hsu, 2020).

Findings on the level of design thinking. The change in the
design thinking levels of all teachers before and after the imple-
mentation was examined. For this purpose, the Wilcoxon test, a
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non-parametric method, was used to compare the pre-test and
post-test results of the dimensions of the Design Thinking Scale.
The findings are presented in Table 3.

The process sub-dimension of the scale represents character-
istics of experimentation/risk-taking, creative confidence, holistic
perspective, and a dynamic mind, and the individual sub-
dimension represents characteristics of innovation/comfort in
uncertainty, optimism, critical thinking, and design style, which
expresses self-awareness of the person. Statistically significant
results were obtained in the process sub-dimension (p = 0.007)
and individual sub-dimension (p = 0.022). In this case, the online
process has benefited individual awareness. Chesson (2017)
introduced the Design Thinker Profile Scale for individuals
working in organizations, including dimensions such as perso-
nalized solution optimism, visual storytelling, and collaborative
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Constructivist learning approach

Online learning environment

Collaborative project-based
learning

Learning practices (script, story card,
animation)

Fig. 5 The design structure of the learning process to develop teachers’ design thinking skills.

Table 3 Findings Regarding Effect on Teachers' Design Thinking Level.
Mean Standard Deviation Median Minimum -Maximum Test Statistics p?

Relation Pre-test 4.55 0.47 4.61 3.44-5 —1.851 0.064
Post-test 4.72 0.37 4.89 3.67-5

Process Pre-test 428 0.46 4.25 3.33-5 —2.709 0.007*
Post-test 4.57 0.47 4.67 3.5-5

Ethics Pre-test 4.64 0.45 475 3.5-5 —1.531 0.126
Post-test 481 0.35 5 3.75-5

Individual Pre-test 4.52 0.51 4.67 3.33-5 —2.289 0.022*
Post-test 4.67 0.41 4.83 3.67-5

aWilcoxon test, *Significant at the <0.05 level.

exploration. It has been observed that self-awareness is a
significant characteristic in the individual’s design-oriented
thinking process.

The other two sub-dimensions of the Design Thinking Scale,
namely, relationship (human-centered, empathy, reflective, colla-
borative teamwork) and ethics, encompass an individual’s aware-
ness of their relationship with others. There were no statistically
significant changes in the relationship (p=0.064) and ethics
(p=0.126) sub-dimensions. The lack of significance in the
relationship sub-dimension can be explained by the fact that the
participants in the study were individuals who did not know each
other and met online within the scope of the study. In addition, the
fact that the participants were in the occupational group with high
social relations (Celikten et al. 2005) may have limited the change
due to the design thinking teaching process. The lack of statistical
significance in the ethics sub-dimension is considered important
within the scope of the study. No significant difference (p = 0.126)
was found between the pre-test median value (4.75) and the post-
test median value (5) in the ethics sub-dimension. The answers
given to the ethics items of the scale indicate that teachers have a
high ethical awareness before the implementation. However,
during the process, there were instances where participants did
not specify the resources they benefited from and did not explicitly
mention their sources of inspiration. This suggested that
participants had uncertainties about what was ethical. Despite
this, the high scores obtained from the ethics-related items in both
the pre-test and post-test indicate that the participants may have
been affected by social likability (Erzen et al. 2021; Randall and
Fernandes, 1991). The possibility that the influence of socially
acceptable and desirable behavior in society could have affected the
response to a scale item (Erzen et al. 2021) may have led to the
result in the ethics sub-dimension of the design thinking scale.

In the branch-specific examinations, a significant difference
was found among social studies teachers in favor of geography

8

teachers in the process sub-dimension of the design thinking
scale. Although it was revealed that social studies teachers
demonstrated significant changes in the relationship sub-
dimension of the design thinking scale and the geography
teachers showed significant changes in the process sub-dimen-
sion, there was no significant difference between the project teams
in terms of design thinking. The individual changes in design
thinking levels of teachers did not statistically reflect on the
teams. In this case, it can be stated that the process similarly and
positively affected all teams, leading to no significant difference
among them.

Findings on the quality of products by evaluation type. The
effect of the online process on team products was determined by
the material development guide evaluation scale. As a result, there
was no significant difference between the self-assessments of each
individual and the team. Peer and instructor assessments resulted
in parallel findings, indicating a difference in the scientific sub-
dimension. Significant scientific differences between the teams in
which the difference occurred were noted throughout the process.
Considering the participant opinions regarding assessment, the
cognitive benefits provided by self-assessment (Kosterelioglu and
ve Celen, 2016; Pala and Erdem, 2018; Sahin and ve Kalyon,
2018) and peer assessment (Sahin and ve Kalyon, 2018; Demir-
aslan Cevik, 2014; Ucar and Demiraslan Cevik, 2020) for parti-
cipants who received feedback and those who gave feedback are
also observed in the relevant literature.

Three types of evaluation have been made regarding the
assessment of the quality of products. These are self-assessments
(individual and team self-assessments), peer assessments (indivi-
dual and team peer assessments), and instructor assessments.
Table 4 shows the three types of assessment findings for the
materials.
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Table 4 Findings by Assessment Type of Project Team Products.
Assessment Type Material (Team) Scope Adequacy Scientificness Organizing Originality
Self Team 1 Mead (SD) 2.93 (0.08) 2.89 (0.25) 2.89 (0.12) 2.72 (0.52)
Median (Min-Max) 291 (2.82-3) 3(2.44-3) 2.91 (2.73-3) 3(.8-3)
Team 2 Mead (SD) 2.65 (0.42) 2.56 (0.57) 2.65 (0.47) 2.36 (0.77)
Median (Min-Mak) 2.82 (1.91-2.91) 2.78 (1.67-3) 2.91 (1.91-3) 2.6 (1.2-3)
Team 3 Mead (SD) 2.67 (0.38) 2.56 (0.53) 2.65 (0.41) 2.52 (0.76)
Median (Min-Max) 2.82 (2.18-3) 2.67 (1.67-3) 2.64 (2-3) 2.8 (1.2-3)
Team 4 Mead (SD) 2.73 (0.27) 2.69 (0.37) 2.56 (0.52) 2.4 (1.04)
Median (Min-Max) 2.82 (2.36-3) 2.78 (211-3) 2.82 (2-3) 3 (0.6-3)
Team 5 Mead (SD) 2.55 (0.49) 2.92 (0.17) 2.77 (0.22) 2.3 (0.35)
Median (Min-Max) 2.59 (2-3) 3(2.67-3) 2.77 (2.55-3) 2.2 (2-2.8)
Team 6 Mead (SD) 2.75 (0.39) 2.75 (0.5) 2.73 (0.55) 2.65 (0.7)
Median (Min-Max) 2.91 (2.18-3) 3(2-3) 3 (1.91-3) 3(.6-3)
Test Statistics 2966 4.409 1.294 3113
p? 0.705 0.492 0.936 0.683
Peer Team 1 Mead (SD) 2.58 (0.38) 2.65 (0.45) 2.67 (0.39) 2.42 (0.49)
Median (Min-Max) 273 (2-3) 2.78 (1.22-3) 2.73 (1.64-3) 2.4 (1.2-3)
Team 2 Mead (SD) 2.38 (0.51) 2.5 (0.56) 2.48 (0.45) 214 (0.52)
Median (Min-Max) 2.45 (1.09-3) 2.67 (1.11-3) 2.55 (1.36-3) 2 (1.2-3)
Team 3 Mead (SD) 2.29 (0.64) 2.49 (0.5 2.36 (0.57) 2.04 (0.74)
Median (Min-Max) 2.55 (0.73-3) 2.67 (1.44-3) 2.45 (1.18-3) 2 (0.6-3)
Team 4 Mead (SD) 2.35(0.54) 2.41 (0.5) 2.49 (0.49) 217 (0.53)
Median (Min-Max) 2.36 (0.91-3) 2.33 (1.44-3) 2.64 (1.27-3) 2 (1.2-3)
Team 5 Mead (SD) 2.19 (0.73) 2.17 (0.69) 2.26 (0.58) 2 (0.69)
Median (Min-Max) 2.23 (0.18-3) 2.33 (0.89-3) 2.36 (1.27-3) 2 (0.8-3)
Team 6 Mead (SD) 2.25 (0.62) 2.05 (0.82) 2.35 (0.53) 2.04 (0.71)
Median (Min-Max) 2.41 (0.36-3) 217 (0-3) 2.45 (0.73-3) 2 (0-3)
Test Statistics 5.665 1.9M 9.09 6.064
p? 0.34 0.036* 0.106 0.3
Instructor Team 1 Mead (SD) 2.76 (0.19) 2 (0.22) 2.52 (0.19) 233 (0.3D
Median (Min-Max) 2.82 (2.55-2.91) 2 (1.78-2.22) 2.45 (2.36-2.73) 2.4 (2-2.6)
Team 2 Mead (SD) 2.45 (0) 1.78 (0.19) 2.18 (0.09) 213 (0.12)
Median (Min-Max) 2.45 (2.45-2.45) 1.67 (1.67-2) 2.18 (2.09-2.27) 22 (2-2.2)
Team 3 Mead (SD) 2.64 (0.18) 1.26 (0.17) 218 (0.27) 2.2 (0.2)
Median (Min-Max) 2.64 (2.45-2.82) 1.22 (1.11-1.44) 2.18 (1.91-2.45) 22 (2-2.4)
Team 4 Mead (SD) 2.82 (0.09) 1.81 (0.13) 2.67 (0.19) 2.8 (0.35)
Median (Min-Max) 2.82 (2.73-2.91) 1.89 (1.67-1.89) 2.73 (2.45-2.82) 3(24-3)
Team 5 Mead (SD) 2.45 (0.16) 1.81 (0.13) 215 (0.23) 213 (0.3D)
Median (Min-Max) 2.36 (2.36-2.64) 1.89 (1.67-1.89) 2.18 (1.91-2.36) 2.2 (1.8-2.4)
Team 6 Mead (SD) 2.67 (0.05) 1.04 (0.06) 2.27 (0.24) 2.27 (0.23)
Median (Min-Max) 2.64 (2.64-2.73) 1.(-1a1) 2.36 (2-2.45) 2.4 (2-2.4)
Test Statistics 10.63 18.082 9.602 6.883
p@ 0.059 0.023* 0.087 0.229
aKruskal Wallis, *Significant at the <0.05 level.

Similarities were observed between the dynamics of the teams in
the production process and the dynamics in the evaluation
processes. In addition, differences were observed between team
assessment and self-assessment in the evaluation processes. In intra-
team assessments, three themes have emerged regarding what
stands out in more qualified evaluations regarding evaluation
through collaborative processes. These themes include the informa-
tion provided in the content being scientific and consistent, the
conveyed information being suitable for the target audience, and the
design being original. This finding, as emphasized by Erdem and ve
Ekici (2016), can be interpreted as evaluation in collaborative
processes transforming from an evaluation based on external
criteria that produces comparative data to an evaluation based on
internal criteria that produces developmental data.

During the online teaching process, teams have been
influenced by various factors. The most significant of these is
the ability to use digital technology. The subsequent factors were
determined to be the speed of adaptation to the web portal, intra-
group conflict, collaboration within the group, communication
(messaging on the team forum and online communication), and

time management anxiety, respectively. Similarly, Hager and
Uflacker (2016) found that design experts, students, and program
organizers were greatly influenced by several individuals such as
coaches, project partners, competitors, and team members.
During the online process, teams showed two different
structures referred to as balanced and extreme based on their
working methods and the time they used. Balanced teams
completed the planned flow on time at every stage of the process.
Extreme teams, on the other hand, either completed their work in
a time well below the planned time or used well above the
planned time. Lower-extreme teams have experienced anxiety
about time management, although they have not exceeded the
planned time. It was observed that the primary reason for this is
the low skill of the team members in the use of digital technology.
The main reason for the upper-extreme team exceeding the time
is that the scenario work of the decided idea is done on a ready-
made text. This misled them and caused them to do additional
work many times. Hager and Uflacker (2016) examined how
experts, students, and program organizers at the Hasso Plattner
Institute of Design implemented team time management and
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agreed that time management is necessary. They recommended
daily agendas, time counters, and breaks for time management. In
their study, designed with a project-based teaching approach with
teacher candidates, Dag and ve Durdu (2011) reported that there
were difficulties in time management. Girgin (2019) found that
teachers had the most difficulty in empathizing, generating ideas,
and time management after design thinking training. Considering
these findings and information together with Tsai’s (2021)
emphasis that higher-order thinking, interactive collaboration,
and time management can be improved with design thinking,
time management emerges as both a challenge and a goal for
teaching design thinking.

Findings on the effect of the process on satisfaction. Participant
satisfaction was measured after the first session of the online process,
and it was determined that participant satisfaction was high. In this
case, it can be stated that the procedures carried out during the
opening, meeting, and introduction process, which is the first event,
were very useful. At this stage, the process, purpose, and platforms to
be used were explained, the meeting took place, the web portal was
subscribed, fun and general culture icebreaker questions were
answered in the forum of the portal, and the teachers, who were
randomly divided into rooms through the digital platform, were
enabled to chat for 10 min in small groups. This situation was also
determined by the content analysis conducted on the participants’
opinions on the first activity in the logbook, which was examined to
determine the satisfaction of the teachers throughout the process. The
satisfaction of the teachers at the beginning of the process also
positively affected their satisfaction with the subsequent activities.

To discover how the implementation process leads to a change in
teachers and teachers’ satisfaction with the process, logbook
comments kept by teachers were examined. Teachers™ statements
about what they do, think, and feel about each activity of the online
process indicate that they have developed awareness of the
requirements of design thinking, and they are very satisfied with
the process. Benson and Dresdow (2015) developed a list that
captures the essence of students’ actions and behaviors associated
with reflective diary and design thinking in the process of teaching
design thinking. These are clustered into five categories, consistent
with the design thinker attitude: empathy, integrative thinking,
optimism, experimentation, and collaboration. In their study,
Akkoyunlu et al. (2016) enabled pre-service teachers to keep a
reflective diary during the teaching practice course. At the end of the
process, participants stated that they had the opportunity to evaluate
themselves holistically, monitor their development, gain a critical
perspective, and develop a sense of responsibility and writing skills
thanks to the diaries, and it was revealed that reflective diaries
contributed to the personal and professional development of the
participants. Henriksen et al. (2020) stated that there is a need to
understand how design thinking can be applied in teacher education,
and questioned what teachers understand from learning and using
design thinking and found three main themes. These are valuing
empathy, being open to ambiguity, and considering teaching as
design. As a result, the categories obtained for each activity within
the scope of this study are supported by the literature.

Teachers’ views on the teaching process. After the online
teaching process, the opinions of the teachers were taken
regarding five themes. The first of these themes is teachers’
process-related gains. Gains are clustered into five categories:
Design thinker characteristics, design thinking teaching process,
animation directing, professional development, and digital tech-
nology skills. Girgin (2019) asked why teachers wanted to parti-
cipate in design thinking training and determined the categories

of the responses as a contribution to professional development,
and curiosity, interest, and desire for the design process. Teachers’
professional development is crucial to improving student out-
comes (Sancar et al. 2021). In addition, Benson and Dresdow
(2015) developed products (visual software, graphic design, and
3D models) in the process of developing their students’ design
thinking skills in the undergraduate course they designed with the
project-based teaching method, and carried out all studies in a
digital environment. In the process, students were required to
take time to learn how to use digital technology, and the devel-
opment of their other digital skills (e-mail, learning management
system, and virtual classroom use) was supported. The results of
the literature and the contributions of the study to the design
thinking teaching process were parallel.

Secondly, the contributions of the online process to teachers’
instructional designs were questioned, and the responses were
clustered in three categories. These categories are design thinking
contributions, animation contributions, and project ideas.

Thirdly, the possible contributions of the online process to
subsequent instructional design and technology creation situa-
tions were asked, and the findings were clustered into two
categories. The first category is individual development (increase
in self-confidence towards the use of digital technology, increase
in digital technology knowledge, awareness of animation soft-
ware), and the second is methodological development (roadmap,
idea of producing own animation, product release effect with the
team). In this regard, digital animation teaching was also carried
out in the online process, and evidence was found that teaching
was beneficial. It was concluded that teachers have the
competence to produce animations individually or together with
their students in the next teaching process. In the study of Rauth
et al. (2010), it was found that competencies such as prototyping,
adopting different perspectives, and empathy developed in
individuals after teaching design thinking, and this resulted in
confidence in creativity in the participants.

Fourthly, it was questioned whether the branch (history,
geography, social studies) teachers who participated in the online
process needed this kind of training, and it was determined that
they needed such training. When the reasons for these needs were
questioned, codes such as the need to embody abstract subjects,
the need for visuality, the need for design thinking, the need to
design one’s own material, and not being taught in the faculty of
education emerged. These results highlighted the need and
benefits of both design thinking and animation learning.

In the fifth theme, it was asked what the participants’ suggestions
would be to researchers for the teaching process if the teaching
process were to be replanned. Two categories have been created
regarding these suggestions. These are the teaching process and the
entire process. The contents of these categories are as follows:

e Teaching process:

- Increased mentor participation

- Extension of the creation process

- Teaching two animation software as electives
- Determination of gains after the ideate phase
- Including a literature teacher to the teams

e The entire process:

- Rescheduling this training

- Expansion to other branches

- Face-to-face training of the same

- Previous participants mentoring the teams

- The same participants attend this training for the second time
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In the online project-based design thinking teaching process,
rich scenario writing, story card drawing, and animation design
were taught as learning practices, and all practices were carried
out by all teams. In the online project-based design thinking
teaching process, the development of products to be produced
was supported.

Conclusion and recommendations

In the online project-based design thinking teaching, rich sce-
nario writing, story card drawing, and animation design were
taught as learning practices, and all practices were carried out by
all teams. In the online project-based design thinking teaching
process, the development of products to be produced was sup-
ported. It can be argued that the online design thinking teaching
process offers significant advantages by providing more space for
diverse voices to be heard and emphasizing the centrality of
people (Zeivots et al. 2021).

Individuals may not always be aware of their problem-solving
thought processes. Therefore, regardless of the specific thinking
skill targeted in thinking instruction, initiating awareness of the
thinking process is important (Assaf, 2009; Sayin, 2020). Design
thinking skill is a collaborative design process that focuses on the
target audience (Chesson, 2017; Schoormann et al. 2023).
Activities related to the design process should be used in teaching
design thinking. These activities support participants to analyze
their thinking processes and raising awareness. In addition,
design thinking is not a skill set that develops spontaneously,
regardless of the work carried out in the teaching process.
Therefore, it needs to be developed with special-purpose activities
and technical tools.

According to the study results, it can be stated that the online
learning environment designed to improve teachers’ design
thinking skills leads to positive changes in teachers’ design
thinking skills. It was observed that the environment and process
have the potential to produce effective results. The designed
design thinking teaching was successfully carried out within the
scope of the constructivist learning approach, in an online
learning environment, in a project-based teaching process, by
applying learning practices. It is considered that a path has been
opened for participating teachers to create sustainable and
effective instructional design and technology by carrying the skills
they have gained into their own teaching processes.

Within the framework of the study results, recommendations
to future researchers:

e A similar online project-based design thinking instruction,
adapted to current dynamics, is recommended to be
conducted both online and in face-to-face settings.

e In online project-based design thinking teaching, teams
have been influenced by a variety of dynamics. Therefore,
to support the process to be more efficient in future studies,
the digital technology usage skills of the participating
teachers can be determined before the implementation, and
the participants can be distributed to the teams according
to this variable.

e It is recommended that future studies be conducted with
participants from similar and different branches. It may
also be recommended to transfer this process to different
branches or to study with a limitatio,n such as only
administrator teachers.

e To support teachers in integrating project-based design
thinking into their instructional designs, it is recommended
to develop an implementation guide booklet and provide
in-service training.

e Although there was at least one history, one geography and
one social studies teacher in the project teams of this study,

there were inconsistencies in ideas, concepts and knowledge
deficiencies in the scenarios and this situation was not
noticed within the team, and various deficiencies or errors
were noticed and criticized by other team teachers during the
team evaluations. Since the products obtained in the process
are learning materials, it is expected that the material has
been refined to prevent misconceptions. Furthermore, during
the testing phase, Prof. Dr. Erdem also participated and
provided necessary feedback and suggestions by observing
the presentations. Teachers have reported their satisfaction
with this situation in both the study logbook and semi-
structured interviews. Participants stated that there should be
more mentor participation. Therefore, to identify and prevent
material deficiencies and inconsistencies in future studies and
to provide support and different perspectives to the
participants, mentor support and more frequent participation
from related field experts are recommended.

The data for this study are limited to the information obtained
from history, geography, and social studies teachers who volun-
tarily participated in the research. The study aimed to develop
design thinking skills, scenario writing, and animation creation
through structured processes in an online environment during the
summer term of 2019-2020. Therefore, the study’s data are lim-
ited to this time frame and the specified data collection methods.
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