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In this study, we suggested the design thinking process that was possible to be introduced in science
education and also examined the validity of the process in terms of group creativity. To do this, the
design thinking process applicable to science education was selected from a variety of design thinking
processes developed abroad, and then the process was modified and supplemented. We created the education

program based on the developed design thinking process and applied it to high school students. The
results revealed that we could offer the design thinking process through the five stages: ‘understanding
knowledge’, ‘empathy’, ‘sharing perspective’, ‘generating idea’, and ‘prototype’. With the results of the
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application of the program, we could confirm the relationship building and information seeking attributes
in the understanding knowledge stage and the user-orientation, relationship building, and interpersonal
understanding attributes in the empathy stage. We could also find the organization of the team attribute

in the sharing perspective stage and the analytical - strategic thinking attributes in the generating idea
stage. Finally, the communication and analytical - strategic thinking attributes in the prototype stage were
confirmed. All of the key attributes of the group creativity found from skilled professionals were not
confirmed from the students. However, we could ascertain the possibilities that the students should experience
the process of group creativity and learn the relevant values through the developed design thinking process.
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[Stage]

[Content] [Method]

-review & primary selection on the outside | - search of literature & previous study
developed design thinking process

- expert conference

selection of the parent of

development design thinking process

of design

- secondary selection based on group creativity | - search of literature & previous study
characteristics

- expert conference

thinking

process -
review for contents of the

activity based on each step of
designated design thinking process

-review for the suitability of each stage
- revising terms of stage
- sampling each stage's activity method

- search of literature & previous study
- expert conference

- education program development based on
design thinking process

- researcher workshop

validity testing of design thinking process

program

- field application & analysis of developed the

- video recording & post interview of
student’s activity
- researcher workshop

Figure 1. The stage & method for development of design thinking process
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Table 1. The frame for analysis

domain sub-domain

definition

organization of the team

The organizing team on the basis of the positive expectation when performing the task with others

communication

The accepting and understanding others' opinions, while communicating my opinion to others effectively

. If-control
collaboration seli-contro

The inducing communication and compromise for pursuing mutual benefit and satisfaction, while controling
negative emotion when conflict occurs

persuasiveness

The eliciting support and assistance needed from others by presenting the viewpoints in a logical manner

initiative . .
creating new opportunity

The increasing task's efficiency through predicting future situation and securing various information, while

analytical thinking

The drawing conclusion by systematic analysis based on the deductive and/or inductive reasoning

integrative s The establishing well-planned strategy for high-achieving by considering a variety of factors when solving
A strategic thinking . .
thinking the problem and/or making decision
intuitive thinking The solving problem by combining elements existed through insights in unfamiliar situation
b user-orientation The creating ideas by observing and understanding the users
centl:rrzlrrll-ess relationship building The building favorable relationship with positive interests to others
interpersonal understanding The empathetic understanding of their situations and problems
. . . The getting satisfaction in the process of incessant striving in order to achieve better results based on a sense
achievement orientation
of challenge
multi- . . . The collecting wide range of information that is useful for problem solving and the selecting value of information
L information seeking o
disciplinary to reflect it in task
curiosity The challenging in different areas with interests and curiosities
flexibility The understanding different perspectives of each objective and appropriate utilization
A Y] A SHY G FAE HeM Y9 = 4 Atk S AR Aot IES A oR olsfskal, Ads| 28
TEbA EAES 4719 G 15719 o] FHem st AR 4 Qe B ASEe Auth
A2 Ediz 4 99 2 W8S st 2F 4SS st oje} Z2 BAEC wt F e AFAPL 715 HiE Y=
(Table 1) AdAste] HARIA AfaL ZEAIAS] A MR Z45 sieled], o]
A Gl "o 2242 tE ARSI AL I o 7 i TN FEAeR vehd Hd o] S4dnke
< B R gS 2284} gk ouldit) (oA BRRIS o BARE B, BAR 7F dAEE Fobe e WHESIRIYE &4
e AEs] 831aL ofsfishi, SAlofl ARl oA BlRloAl Exf TR AA|ILTE95% ool mERE £ 1919] BAA) K A
Aoz Hdgshs Jla ugtth ‘A2 A 4Rl YRS ok A dE AR 242 558 AR AR Yo, %4
o, g2 Be Fohl AL AAe 2L T ol v w9 EE Ao Ao HAolu EHEe B ERulae UeE=
Fohes ARolA A5 o R gkt B fieske A oulst FAHCE HEsh IR s Arde wHEsiinh o, Ad el
o, A5 AL P HE =ElAolal HEY Sl e £ DAl A4S AU lo(Lee, Choi, & Ko, 2014), SHS
2 AASt BRlERRE Rt AX|eF g o FofdE ouldt  of the} vl g Al ool Hd Aol £do] 2 A9t AL
Ok AP S Hol T Rt JEE FrAo® stEska vl o webA digt WiEollA et B $AS B FEslsie] 4
AR dISstel A2E 7138 FEtoRH, Y 5ES wole T 5 3F A7AEY HE(Peer Checking)E 53l TIAQIA] AbaL
e oufeith. FFA AL Gl (EAA A YA 2] ZRAIN ZF oA R 7 Ek] Elfus 848 THOR 519
U A 38 53 e R HolHE AARCE EAskL AeS BAskE Au 24 9 i) B S wol7] flske] 244o] offul
EEShe A nldtt) e Afare) e EAlelA oAb Al 7 Beole ol AR B, ZEAE ol o o AR
TRt 2005 st w2 ANE E o e AR skl B Y w9 Ak @ kB 5 FURCR B8sto] AHst
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I 22 S Al SoA4S AGshEA, oot & Akt ZA
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Figure 2. The developed design thinking process for fostering
group creativity
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SR ZAI b 7S Bestel slek mabe) B4 334
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B2 o] o GUSH= WHORA, o] FAlol Bk 7F HERG,
W, mAR B4 EEAEe] oie el EakElol gk of S
o Bt o) “clopet el B0 Thlol ROl Sick % W
FAE AeEe 1S Test] Bt mapA Y BAE 30

S0l E = otk dllElEe] 7Holgt AlA19] olof m} o]u]A]
7} th2A] Hole& Sh= WA 02, o] FAlol= -2l o] Mt
PAIE AAIsh= dejol Blo] 34, T AEd|o]o) Yejrt s23te o
Uk o] NS sk wste] ‘wsht £ Thlof Al thRofA]
3L QJtKTable 2).

T v, HARIA AL Z2AIA0] TA E B W8 A4
o7 sl 9a trkelA] Alae)l TeElE A oo} Ealo| st

BAS AAEIYET|(Carroll e al., 2010; Goldman et al., 2012;
Kwek, 2011), o] uf, S-=uete] 2t w5 Aol 218 7hs?t ’ieol

Table 2. The correlation of a theme for inquiry with a concept and curriculum which involved in it

inquiry theme related concept

connection with curriculum

- understanding various
intermolecular interaction
characterize of - density difference of water
the solution and ink stick
- capillary phenomenon
- surface tension

making chemistry

textbook cover
three-dimensionally by
suminagasi technique

<Chemistry > (1) Variety Forms of Material
(D can understand a variety of molecular interactions and know the relationship

between magnitude of the intermolecular interaction and the boiling point

@ can explain the nature density of water, heat capacity, surface tension, capillary

phenomenon, et al using molecular structure and hydrogen bonding of the
water can explain the weather phenomenon, and plant water absorption et
al natural and biological phenomenon

problematic . L . .
o drawing on the water by controlling intermolecular interaction
situation
- principles for eyes to perceive <High School Science> Part 2. Science and Civilization
color and three-dimensional (1) IT and Advanced Materials
making chemistry 3D display structure @) to understand characteristics of the cell that perceives colors from eyes and
textbook cover three principle - three primary colors of light the relationship between the three primary colors of light and, understand
dimensionally by - 3D display principles the scientific principles and structures of video display devices such as LCD
lenticular technique - lenticular principles and video storage devices like digital camera and video recorder
blemati . . . . .
proviemantc expressing glassless mode 3D using formation principles of vision
situation
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Table 3. The stage strategies and activity contents of design thinking process

stage strategy

activity contents

- sharing what you know

- write down and share what you don’t know or yet understand about the challenge

understanding -to process Q&A activity based on the notes written on Post-it
knowledge . . - sharing their own experiences, thoughts, feelings or meaning associated with the problematic
- sharing personal experiences o .
situations(except for knowledge itself)
- empathizing the needs and insights of i . .
others - activities that grasp and understand, others(those eligible for problem solving) needs
empath — : "
paty . - activities to grasp and understand advantages and disadvantages, personalities of each group
- empathizing members of my group
members
sharin defining eoals of the mv grou - activities to share the direction of problem firmly toward which group members are moving and
& e g my group differentiate each member's role through the questions like 'what is the problem to solve?', 'what
perspective specifically and agreeing on roles

is the priority of our team?', 'to which direction does our team try to solve the problem?' etc

- generating ideas through

enerating idea . .
5 5 brainstorming

- to generate creative thinking using creative thinking method like brainstorming

- activities to visualize the ideas and to discuss what is insufficient and is needed to improve

prototype - visualizing of ideas generated

scenarios etc

- various types of activities for visualization such as making replica, doing experiments, making

Table 4. The core attribute for group creativity expressed by design thinking process

core attribute understanding knowledge

empathy sharing perspective generating idea prototype

organization of the team -

O ® : :

communication O

O O ©) ®

collaboration self-control -

O : - :

persuasiveness -

initiative -

analytical thinking -

integrative strategic thinking -

thinkin
¢ intuitive thinking -

user-orientation -

human- - - o
centeredness relationship building ®

interpersonal understanding -

achievement orientation -

multi- information seeking ® - - _ _
disciplinary curiosity @) - - -
flexibility - - - - i

* @ sign: attribute that appears explicitly in that stage(the attributes shown in both groups)
* (Osign: shown explicitly linked to the attributes, shown at the stage of discussing this attribute

* - sign: the attributes not shown in that stage
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