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ABSTRACT

Design thinking is a participatory problem-solving method with
Received: 23 August 2021 a human-centered approach that enhances innovation by enhancing learners' creative
Reviewed: 9 November 2021 thinking abilities. Although design thinking has become an integral part of design and
Revised: 1 December 2021 engineering as well as business, it can have a positive impact on the 21st century education
Accepted: 5 January 2022 in other fields, too. Using design thinking in educational settings, students read, think, and

reason logically and can solve complex problems. However, there are several definitions of
design thinking, as many authors have stated that there is no fixed universal definition of

KEYWORDS: design thinking. Therefore, it seems necessary to try to understand and demystify design
21st Century Skills thinking. In this regard, the purpose of this study researchis to analyze the concept of design
Design thinking thinking and study the models of design thinking and definitions of the 21st century skills as
Model well as the role of design thinking on the 21st century skills by systematic collecting,
Systematic review evaluating and reviewing the related articles on this topic.

In this study, searches were performed in the databases of Eric, ScienceDirect,
Taylor and Francis, Springer, and Google Scholar, and all articles indexed in their databases
from 2000 to 2020 were collected in English. After searching the databases, the relevant
articles were selected and evaluated according to the CASP evaluation criteria. After reading
the abstracts and the initial review and removal of irrelevant articles, the full version of 83
articles was prepared and reviewed. Then, among the available articles, the relevant ones
were selected and evaluated for detailed evaluation based on CASP evaluation criteria.
Also, in the manual search that was done through the sources of articles, according to the
nature of design thinking, 3 reference sites were added to present the model and 3 books and
2 websites were added for the skills of the 21st century. Finally, 54 articles, books and
websites were selected for detailed study.

According to the obtained/aforementioned studies, they were categorized in four

groups: 1- Articles that have explained the skills of the 21st century. 2- Articles that have
offered a new definition of design thinking. 3- Articles that have presented new models of
design thinking. 4- Articles that have used the models in implementing the design and
improving the skills of the 21st century. Given the results, despite the similarities and
connections that can be identified in the context of 21st century skills, different terms and
definitions are often used to describe a skill or a set of skills that cause ambiguity and
confusion. In this regard, the skills that are mentioned in all frameworks are as follows:
cooperation and communication; ICT literacy; social skills; creativity; critical thinking; problem
solving, production of quality products and productivity. The results of the studies also
showed that the implementation of design thinking leads to strengthening problem-solving
skills, innovation and creativity, and the skill of using integrated thinking. Continuing the
implementation of design thinking along with empathy, cooperation, teamwork leads to self-
confidence and value of the learner.
According to the research results, in general, it can be said that today's society
needs to educate a generation equipped with the 21st century skills to advance the high goals
of the society, so paying attention to creating the necessary conditions for the
implementation of design thinking plays a unique role in raising a productive generation.
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Life and career skills Information, media and Learning and innovation skills
1. Flexibility and adaptability technology skills 1- Critical thinking and
2- Initiative and self- autonomy; problem solving;
3. Social and intercultural skills; 1- Information literacy; 2- Creativity and innovation;
4- Productivity and accountability; 2 media literacy; 3- Communication and
5-Leadership and assuming cooperation
responsibility 3- Technology literacy
YL 559 02 SI™FR L ol see LLGL 4\3[ )S.m EN
SO95S Slgs rye e, GAGE

@l Co e g 65y adliy (gt Cuglsh)

SNz S e o5, 5k )




Tech. of Edu. J. 16(1): 81-98, Winter 2022

(AV)

1Fer Gyl o) o ylads IF alo oy jsol (519U cole dy puisi

8l sbis sla il 5l Fae eolawl-Y
CetaS b g dad o SYgase 0o Ul -V
MU

High efficiency
1- Prioritization, planning and management
of results;
2-Effective use of real- world tools;
3 -Ability to produce related and high-
quality products
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Life in the world
1- Citizenship - local and global;
2- Life and career
3 -Personal and social responsibility
(including cultural awareness and
competence )
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Awareness and social and civic expressions
sense of initiative and cultural
entrepreneurship competence
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Independent activities
1- Act within the big picture.
2- Form and execute personal life plans
and projects;
3- Defending your rights, interests, and
needs.
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Digital literacy
1- Basic literacy, science, economics
and technology;
2 -Visual and information literacy 3.
Multicultural literacy and global
awareness
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work tools
1. Information literacy;
2- Information and Communication
Technology Literacy
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Digital competence
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Use of interactive tools
1- Use language, symbols and text
interactively;
2- Use knowledge and information
interactively;
3- Use interactive technology.
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effective communication
1- Entertainment,
collaboration and
interpersonal skills.
2- Personal, social and
civil responsibility;
3- Interactive
communication
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Working methods
1-Communication;
2- Cooperation
(teamwork)
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Communications
1. Communication in the
mother tongue;
2- Communication in
foreign languages
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Interaction in
heterogeneous groups
1- Communicate well with
others
2- Collaboratein team
work
3- Manage and resolve
conflicts.
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Innovative thinking
1- Adaptability, complexity
management and self-
direction.

2- Curiosity, creativity and
risk-taking
3-Higher level thinking and
correct reasoning
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Methods of thinking
1- Creativity and innovation
2- Critical thinking, problem
solving, decision making;

3 -Leadership for learning,
metacognition

ACTS
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Table 2: Comparison of the 21st century skills in introduced frameworks
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Listed in one framework
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Mentioned in a small number of frameworks
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‘EnGauge P21, Jlis o lsicar) el
( ATCS

Mentioned in most frameworks
((e.g., P21, EnGauge, ATCS))
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Mentioned in all
frameworks
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Spdy Sem,; 1(P21) (Gke 9 Jgo Ll i
(En Gauge)

Conflict Management and Resolution
(OECD); Sense of Innovation and
Entrepreneurship (EU; Interdisciplinary
Topics (P21); Topics: Economics;
Government and Civic Geography (P21); Risk
Taking (En Gauge)
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Learning to learn (Eu and ATCS); Self-orientation
P21, En Gauge, OECD);
Planning (En Gauge, OECD); Flexibility and
compatibility (P21, EnGauge)
Main topics: Mathematics; Communication in the
mother tongue; Science (EU, P21, ATCS); History
and Art (P21 and ATCS)
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Creativity - Critical Thinking -
Problem Solving - Production of
Quality Products / Productivity

(Except ATCS)

Syt SIS | o5 Son
5 el (s 5L
Sl o sl
o2l g el

el

Collaboration,
Communication;
Information and
Communication

Technology Literacy;
Social and / or cultural
skills; citizenship
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Table 3: Analysis of the concept of design thinking
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Definition A key title in defining design thinking
Author
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A S S S
ol oo 4B Lis 395 oo oss (>ob Jos 5 Lilits a5 13l slaasy] )3 asllla Interdi5§ip:inarva7pr°ach
Thinki t
Interdisciplinary approach inking style
Thinking style
The study of cognitive processes that are subsequently seen in design practice is well
known
Wit dllis o Jgiie a5 ololb b e e 5lis Sw S olgieas (1) Kimbel[34]
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(1) as a cognitive style associated with problem-solving designers;
(2) as a general theory of design as a discipline with a focus on solving evil problems;
(3) As a resource for business organizations and other organizations in need of
innovation.
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Cognitive style
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Design thinking is described as the cognitive processes used by designers. It is considered

as the ability to combine empathy, creativity and rationality in analyzing and adapting
solutions to specific contexts.

S5 glaazlp
Cognitive processes

Sl gl Rl sla e ol atS g o sleess] sy Boa b a5 by (o9 N (9 Beckman, Barry [59]

39290 sl 5 Teaching method

A teaching method aimed at generating new ideas and discovering alternative solutions
instead of choosing between existing options.
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Design thinking is a field that uses the sensitivity and methods of the designer to meet
the needs of the people with what is technically possible and with a suitable business
strategy that can be consistent with customer value and market opportunity
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A tool to help business managers use instincts and design methods; A universal way to

solve problems in any job;
A strategy based on user-centric design methods and principles.
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Comprehensive concept for design recognition and design learning;

Interdisciplinary concept;
A valuable method for interdisciplinary creative work

Oligel ails BMS s &y Sloel drwgs 35 poie (6,5 0L (sl (69,509,
An approach to learning focused on developing students' creative self-confidence
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Mental skills include: a combination of divergent and convergent thinking, explicit
orientation to the overt and covert needs of customers and users, and prototyping.
Process
Toolbox is the application of countless methods and techniques in various fields: design,
engineering, informatics and psychology.

LSO
Field
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Tool

a3

el sl
Metadisciplinary
Education model

GrSok 0,50,

Learning approach
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S
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Mental skills

Process
Toolbox

Brown[60-61]

Clark, & Smith[62]

Rauth, Koppen, Jobst &
Meinel[63]

Carroll, Goldman,Britos,
Koh, Royalty, &
Hornstein[22]

Vetterli & etal [64]
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Table 4: Design thinking models
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Model dimensions
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Feature of designers
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Model
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Author
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Inspiration, ideaand implementation
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Abductive reasoning
Deductive reasoning
Inductive reasoning
Assessment
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Understanding; View and point of view;
Solution space includes: idea generation
steps; prototype; Assessment
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Feasibility balance; Durability and desirability; Empathy;
Experimental; Optimism; Collaboration and teamwork
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Collaboration and teamwork; observation
and empathy; human-centered
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A culture of free and extreme cooperation; intelligence
and emotion; empathy
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Design thinking model
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Dunne & Martin's
design thinking model
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Stanford School Model

Brown[60-61]

Dunne & Martin [58]

Plattner, Meinel, &
Leifer[71]
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Leol A culture of free and extreme cooperation; intelligence
€2 5)) .
L X and emotion; empathy Stanford School Model
Empathy; Definition; Idea generation;

prototype; Assessment
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Survey; Research; Composition; Idea

T-shaped specialization: including subject, management
generation; Prototyping; Evaluation and

SAP design thinkin
specialization; Sympathy; A culture of trusting far-fetched 18n thinking

model
implementation thoughts and ideas; Integrated thinking
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Consists of two micro and macro
processes; Micro process; Needs
assessment and composition; Idea
generation; sampling; Assessment;
Redefining the problem and the macro,
design exploration space; Critical
performance example
Dark Horse Sample; New sample
Finished sample; Final sample
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Table 5: The effectiveness of design thinking on 21st century skills
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The effectiveness of design thinking Author and year
&5 (Jolss «(5 55158 Jiang, Tang, Peng, & Liu[77]
Innovation, interaction, cooperation
u.s"“)g‘ )lS Sgnte Val, Gonzalez, Iriarte, Beitia, Lasa, Elkoro,[78]
Improving entrepreneurship
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Quality in education
Aranda, Lie & Guzey([80]
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Strengthen cognitive memory, divergent thinking, evaluative thinking
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Motivation, creative thinking, problem solving
) B8 Wl J—’ . “)IS Guaman-Quintanilla, Chiluiza, Everaert, & Valcke [82]
Tim working, problem solving, creativity
&5 S (sl Sty ents s ditmd 55l A5 153,82, IS gnsas ol dnss Lynch, Kamovich, Longva, & Steiner{83}]
el b 40,5 031 s
el ials o ogs diads )l el
Development of general skills, teamwork, interpersonal communication, networking, empathy, changing
ways of thinking and gaining experience with ambiguity
Feeling valued by the student
6312& Shed Phusavat, Hidayanto, Kess, & Kantola[84]

Emotional Intelligence
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Problem solving, research and exploration
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Improve visualization and design methods
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NS (1650 g9 e 58 slo s lge
Twenty-first Century Skills, Creativity
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Creativity, problem solving, communication, empathy
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21st Century Skills
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Creative confidence, empathy
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Promote critical thinking, negotiation and collaboration
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Kangas, & Seitamaa-Hakkarainen[86]

Glen, Suciu, Baughn, & Anson[87]

Jun, Han, & Kim [88]

integrated thinking

Gross & Gross[89]

Retna [6]

Scheer, Noweski, & Meinel[30]

Carroll, Goldman,Britos, Koh, Royalty& Hornstein[22]

Welsh MA, Dehler[90]

Shively [9]

Pusca, & Northwood [91]
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Koh [94]
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