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Analysis of Studies about Maker Education Based on
Systematic Review

YooHyeon Jeo - UiSung Song

Dept. of IT Convergence Education, Busan National University of Education

ABSTRACT

Adverting of the 4th Industrial Revolution, maker education is emerged as a new paradigm and related studies
keep increasing, As ideal human resources model has been changed. For this study, 65 theses on maker education
were reviewed. The study has mainly analyzed the key factors for applying maker education in school. Though this
study, it hopes to propose how further maker education studies should be developed. From the theses, 1.4 percent of
the maker education program is actually usable in regular school class. For utilizing this education, it requires prior
training and needs computer facilities. Most programs were designed as fusion form in more than two subject and
included cooperative activities and sharing time. Further studies should be conducted on the application of education
programs of within regular classes of school, recommended tools based on the school levels and prior training for
tools, established the Makerspace in schools, shared student’s output, evaluated students, and teacher training.

Keywords : Maker, Maker Education, Current Status of Maker Education Studies, Maker Education Program,
Maker Education Instructional Model, Maker Tools
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<tablel>¥} Zt}.

<table 1> Process of Systematic Review

stage process
stage 1: * Identification of the need for a review
Planning  * Development of a review protocol.
* Identification of research
.+ Selection of primary studies
stage 2: -
. » Study quality assessment
Conducting - —
» Data extraction & monitoring
* Data synthesis
stage 3 * Structure for systematic review

Reporting * Peer Review

1.4 47 iy
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<table 2> Result of studies extraction

RISS  e-article KISS  total
Search Results 199 44 66 309
Stepl 129 41 37 207
Step?2 112 6 123
Step3 62 2 1 65
Final Results 65
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(fig. 1) Structure for Systematic Review
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(fig. 2) The Number of Papers on a Yearly Basis
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<table 5> Application of Maker Education <table 6> Necessity of Training Time for Tools & Computer
Educational # of . # of Traini Com
Institution Programs Programs No. Tools for Maker Education Programs  ng  puter
Regular Classes S 1 Aduino(with sensor, SW) 10 0 0
Creative-Experiential 7 2 Entry 8 O O
Activities 3 3D Printer(with SW) 7 ) O
School Regular Classes 18 4 Scratch 5 0 (6]
&Creative-Experiential 2 5 Makey—-makey 5 O O
Activities 6 Cobol 2 (0] O
K After-School Class 4 7 WeDo Robot 1 (0] O
-12 gifted Education 3 8 Biplug 1 0 O
Others I.Jibrary 9 5 9  Laser Cutting Machine 2 0 0
/Science Hall 10 Illustration Program 1 O O
Either Gifted Education, 11 Micro:bit 1 ) O
School or  Creative-Experiential 1 12  Windows Movie Maker 1 1) 0
Others Activities 13 SOLD EDGE 1 0 0
. Not Mentioned 3 14 3D PVR Production Tools 1 0O O
Kindergarten/University/Graduate 3 15 Elio 1 0 0]
School Students 16 CNC Router 1 O O
Total 8 17 3D pen 2 - -
18 4D frame 1 - -

ool w&E A% W % A A 19 Automata : —

<table 6> 357H"] % sz 2) z Uﬂ O] 71 —, o 20 Slrnple Work Tools 5 B _

F7F MR ZEade] £2 yehd Ao® oy wyvt
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(Including Science Kits)

<table 7> Training Time for Using Tools

Training Time for Using Tools # of programs

Plan Time to Train Tools 23

Plan Individual Study Time 3
Do Not Plan

Not Mentioned 1

Total 35
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<table 8> Applied subject

# of programs

subjects (Not Convergence Instruction)

Technology&Home 136)
Economics/Computer

Science 10(3)
Society&History 3(0)
Mathematics 2(1)
Art 2(0)
Music 2(0)
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<table 9> Instructional Model

Instructional Model 7 of
Programs
TMSI(thinkering-making-sharing-improving) 7
Design Thinking Process(Do Hyun Lee et al.) 6
STEAM Education Criteria 2
Design Thinking Process(D-school) 1
SIPCI(Sympathize-Imagine-Plan-Create-Improve) 1
TMI(tinkering -making -improving) 1
Maker Education to Cultivate Entrepreneurship 1
of Adolescents
Based on Maker Competence 1
Renzulli’s Enrichment Triad Model 1
Self-Development 9
Not Mentioned 5
Total 35
whoay o
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<table 10> E3 7]& AFELS o)A uUKHS & of gl EH7L ASE & F AU
<table 10> Core Competence
No. Author Publication Core Competence
year
1 JiSun Lee 2015 Academic Motivation, Immersion Level
2 H{iisngelia 2016  Problem Solving Ability
Hyungln Ham,
3 KiYeol Kim, 2016 Steam Literacy(Steam, Creativity, Consideration, Communication)
KiSoo Kim
HyoJeong So,
4 JiHyang Lee, 2017 Overall Learning Experience, A Sense Of Space, Quality Of Learning Experience, Satisfaction, Usability
Bokyung Kye
_ beonghye Yoon, Attitudes To Sw Education, Creative Problem Solving Ability, Satisfaction And Perceived
5 Woori Kang, 2017 .
Achievement
Myoungwoo Lee
6 Jacho Lee 2017 Analytical Competence(Data Collection, Data Analysis), Design Competence(Ideological
Sophistication, Solution Proposal), Implementation Competence(Outcome Evaluation)
7 Inae Kang 2017 Collaboration, Sharing, Social Engagement
8 Inae Kang 2017 Self-Driven(Achievement Desire, Self-Control, Self-Efficiency), Risk-Taking Tendency, Creativity
Individual Level(Self Motivation On Learning, Responsibility And Ownership, Productive Failures,
9 Inae Kang 2017 Tools Literacy)
Social Level(Cooperation And Communication In Learning, Sharing And Openness)
Individual Level(Self Motivation, Understanding Of Material And Enhancement Of Tool Utilization
10 Inae Kang 2017 Ability, Continued Challenge To Produce Outcome And Increased Problem Solving Ability)
Social Level(Sharing Of Activity Process And Outcome, Active Communication With Outcoem)
Steam Satisfaction, Participation In Steam Classes, Attitude Of Class(Enjoyment (Mathmatics And
ChulHyun Lee, Science)), Consideration And Communication
11 SeongHun Ahn, 2017 Self-Directed Learning(Value Recognition, Self-Efficacy, Self-Conceptualization), Choosing The
SooJeong Lee Career Path Of Science And Engineering(Mathematics, Science)
Curriculum Preference(Korean, Mathematics, Science, Technology, Social, Music, Art)
Youngjin Woo, . Making Ability, Making Mind, Collaboration, Visual Thinking, Human Focus, Insight Through
12 2018 . . . o
Jaeho Lee Observation, Comprehensive Thinking
Yeaeun Ryu,
13 Inae Kang, 2018 Self-Understanding, Understanding About Others, Emotional Control, Emotional Utilization.
Yongchan Jeon
GyungMi Joe Scientific Inquiring Attitude(Interest, Rationality, Judgment Reservation, Openness, Honestness,
14 . ’ 2018 Cooperation, Accuracy, Failure Acceptance, Criticality), Problem-Solving Ability (Attention, Interest,
YeonSeung Lee . . .
Explanation, Suggestion, Process, Conclusion)
5 ChangYoun Lee 2018 Self*Efﬁciency, -In‘rrinsic Motivation, Awareness Of Importance To Collaboration, Opportunities For
Career Exploration In Convergence Areas
16 Jaei‘;“aljeon 2019 Spatial Visualization Ability
17 Jungho Park 2019 Confidence, Usefulness, Motivation.
8 JinHee Kim 2019 Problem Specification Ability, Ability To Utilize Research Methodologies, Ability To Operate And
Perform Projects, Problem Solving Ability, Self-Directed Learning Ability
Setngchul Lee Creative Problem Solying Ability . ‘ - -
19 ot al 2019 (Knowledge And Thinking Functions, Understanding And Mastering Technology, Spreading
’ Thinking, Critical And Logical Thinking, Motivational Elements)
20 HyeaJin Yoon 2019 Self-Driven, Productive Failure, Empathy, Sharing
21 SoonYi Jeong, 2019 (Problem-Solving Ideas For Troubleshooting And Statements, And Troubleshooting A Scientific




=

For A Solution To The Problem) To Conclude And Social Yuneunggam (Emotional Regulation,

Emotionality And Social Skills, Social Norm).
(Contradictory, Team Activities), Creative Tendencies(Curiosity, Task Commitment, Independent

Attitudes To Software(Convenience, Degree Of Hope In Related Professions, Importance In Social
Development, Importance Of Education, Need For Knowledge In Terms Of Work), Collaboration
Judgment), Problem Solving Ability(Creativity And Innovation, Critical Thinking Skills),
Self-Directed Learning Ability(Ownership, Information Search And Task Resolution, Intrinsic
Collaborative Problem-Solving Ability (Information Science Creativity, Collaboration, Empathy).

Learning Motivation Of Science, Scientific Attitude, Satisfaction, Interest, Participation
Motivation And Introspection),

Steam Literacy(Cooperative Ability, Knowledge Of Other Areas, Humanism)
Creative Personality(Curiosity, Imagination, Patience/Attention, Adventure)

Steam Literacy(Creativity, Communication)

Proposal And Application.

2019
2019
2019
2019
2019
2019

SoonShik Kim
SeongSoo Kim,
HyunSeok Yoo
SumgIn Kim
Jihyun Yoon
Yomgseob Lee
SaetByeol Kim
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22
24
25
26
27

538

A=

*

1o}, At

S

T obel 4ol Aa

7] 9]

B

1o
X4

K
oy
B
H

)
o

=]
=

of At o

SAE wS T2

|

=

B

el

7

o 3%

[}

FECEE RS K

o

Aot S g el welA] g

o] SI/h= et °l& &

o] del FEH=

3B W&
=

RS-

}
] mo]#

3
AST)

FE7E 171,

o

A

ofr

TR
P

vzel
)
)

o

4

=3
o

1o
]

o

ol
W
=
)
=

o7

1
1)

o

Tor
)

o|
Gt
a

oF
Ho
i
N
»A

!
=

ox

&
ol
el
ojn
oR

27} vl

& AJolE ERA (Y] 9]

el

o
byl

—_

0
=
4

o

ol

)

2] 1978900

2I29(38.70%)2 9]

she

AL AHE F7ME AT

o YA 12749)

EgJo] Apgel thit

3L

B

02 BT

L

L

Al

A

3L

7= AlA

fe]

=

P

aLztel| A v o] 7]

o
s

Siae il

N

ol 7

jariy
o

B!

o
0

)

T
N

-

A

ol

o] 7

L

L

Foll A

o

Jr
o

w

A
gt wlo]# T &, wo]A

Ao 2 UEyt o]

K
el
TH
e

e

k<

L
L



Mo o o do oAt
ﬂiomm@www%%mi_ﬁ o
o oy lh oy 9 oF ir o o — l
uﬁwﬁ_a%%w_@%w@smjﬁ Lol ) Mbdrﬁﬂ%mm%a —
T O AN S E kEJ ﬂﬂdﬂo vaoﬂ\m,M7ﬂﬁﬂﬂo7m o T OB M
5%%%4;% w e BVE H%az_oﬂuoo;__ﬁ Ay
— [l . lary — T 3 . - i
LAl et R ZxE I nEfE piiad
uMﬂoWMﬂmeM7ﬂ.Tﬂﬂ Mﬂ‘uM‘m,M 7?HE me_zwe ..vmuiblﬂﬂe d._l‘ﬁﬂﬂfﬂﬁoﬂ
ﬂﬁu;m%ﬂrnﬁ]?ﬂnc_owmﬂﬂﬂ@aﬂ ﬂ%ﬁ%mﬁm_x%und‘%ﬁ@%ﬂ
,UIuAlao %Jﬁﬂl%ﬁﬂ%ﬁﬁiﬂﬂMiﬂﬁﬂW %MOHEﬂ;%JHNF;ﬂo#MFMﬂﬂOﬂﬂ‘Ol
—_— "o = Y 0 ) -~ o —
;wuah%a;uﬂﬁgwoégﬁow;ﬁo %.Ufwu@ww?;ﬁ@ﬂ%ﬁm
M1%%ﬂﬁ%%%ﬁ%ﬁfr?%%w} DEEB N w T U:fg%ﬂ?ﬂ.
%iegﬁoiﬂﬁ%ﬂlﬁ%ﬂ%@%ﬁr;ﬁo %%ﬁhﬂmi%ﬁigzmlﬂr%
Lu#imuﬂbtmﬁ__o,_d_ﬂof.ﬁTM.ﬂLMMﬁooE.WEoﬁT& 7Ltﬂq ATMﬁdlﬂo#,Mo, R
.60ruﬁa%o|&|,_|@}|owuﬂ‘mﬂ N o X - .ma o Wr.Or- <0 Ll.xﬁmﬁn_rm,mIOf_,Wﬂl
HEise =g @%%Wdﬁfﬂ#ﬁl iy v%urmgmuf_gﬂu@w
— Co= ] _— o . oy o ) w ©° Pﬂ;ojl el = o gg
%Mmﬂ{%O#EMW%%HE%@Hﬁ%ﬁ mnzn%ww%mﬁg%wwvw%iﬂ@
%b;%%%Wﬂﬂ}moﬂﬁﬂgrﬂﬂ% e T ﬂ%ﬂ%%@ﬂzaﬁuﬂm
oﬁﬂmbﬁmﬂeﬂA‘mﬂﬂyﬂ% o#&oﬁv&rﬂoo,uﬂw ‘._Ald|o€ﬂ#.ou£o‘.ﬂl T, ﬂMﬂ_]&LEo7
= o 6 W = _ T T -
eI I T RISt WW%%Z%W%qMﬂg%L%
_ iy —~y g o o S oy < o
s ovzomumm__&o}owﬂW%lmﬁ%ﬁg LT %egﬁwﬂéiﬁﬁawﬁg%z
K T E T E < © | i ool = =KW o % n
< E BRI A e AR o B %ﬂ? ﬁﬁmﬂ%ﬂnz
< = ~ —_
. e T ha N ELTTIZRY
WHWOO.\&.L_I@H S < ®K T T W
— T N ,I. ok T
wwmwwz cELRTETL TREIENL-IZ
- . = R -

FostEL Hmw%qﬂﬂwﬂﬁ@W%g%qﬂww% TLREZTEA
G RE _1%,ﬂﬂ‘k,sﬂ1 ﬂﬂMOLﬂrFN TR g e By wr
cddgf ﬂﬁ%@%awimgﬂi%@%g%@wﬁ,MQWQE%.%
mowu@ﬂimﬂﬂwmwﬂlﬂo%u‘ﬁ op ool AT e w5 o, T ol T =
ﬂﬂoma]ﬂ%%ﬁob%aﬂ%mﬂ%oﬁwﬁu&%aoﬂﬂ%i%ﬂf maw[r%wvimm%;ﬂum
NEEMA%ﬂm%a_ﬂaaﬁ%ﬂmimaqa_;ﬁ@ OMLM@»%onwEﬂ>
1H| B =X 5 o RN= o  H o 1H o X B & A X o
ot;o_:%%W7imﬂmegaﬁowﬂ e ﬂw.mlmemwﬂrv?ﬂw% Or.ﬂlcTEo_u
o = T oF Uy om O 2 ﬂm,\ﬂovcﬂoﬂw_#mee% <k A PHeT R fo
=R ol %W@%B%%J%%oHﬂwrmﬂ%ﬁ_tﬂ_}éugjlmo;ﬁaﬁs
%ﬂ&rgﬂmMi%Nr.i dr@ﬂﬁ&?ﬂﬂ%ﬂ.@ﬂ Ty oMt N R b o BT
W ﬂ%@ﬂyﬁm?MﬁMﬂB%ouﬁﬂﬂwaamrﬂﬂmﬁﬂﬂeﬁ_@tw imm_iw
o e _sauﬂ%ﬁ%%lgj, o < © a7 o
T s 2E = Y Tor - o B _ B o= T2 K T I I L
Mwaﬁgqu#%ﬂmgﬂﬂ@?g%&w%m%iﬁwwg%mM@W%g
e m E %= iu_ o " Hen7n1|5 = o o BP0 B m =
o <2 s T L o N 5 T m o< . N A B ozo B U o & 5 =
ﬂ%%@%%@%%?%%%ﬁEWA%}urwiﬂ%%%waﬂiiﬂmﬂ%ﬁaﬂo%Tl
kBT T @uﬂ@%&ﬂ%ﬂw,ztv41%&ﬂm;ﬂa;rwgitm
= B & H,Mﬂmf%mmﬂnmﬂﬁ,%zﬂ%%%%ihﬂmffdhﬂ%ﬁﬂ%Aﬂar
ﬂﬂﬂ%gﬂwﬁwgﬂj%@ B oo w4 %ﬂ%%%Wﬂﬁﬂmﬂ%%ﬂo_ew%%
— UM = — ~ iy = ' iy
dermax®  ® O @l_;@arﬂ@wﬁﬂi#wm.%ﬂ&%wmﬂ%q%%ﬁow

DG B e W}ﬂu%u%y%Lﬂﬂﬁﬁﬁmﬂ%;% e
S;A/ﬂa;ooTﬂwﬂ‘mﬂ,AulE*,lx;odl%ﬂAEOﬁMMﬂ_Alﬂ,lr

#o T m EE W m ia
N

19711 ¢] wo]A

i

kel
pad

7] <]

=

=

=
-

o}

=T

=
.

.
&2t

z:;l_

ov] 7het

A

o)

]_

219 3570 & 8857%2 31719



(6]
S
o
oz
HT
El
Ho
Jor
Joi
rr

=X M23d M6z

R vt 71erbg/A5E S wdst b g
ZR e &g Hglom gt ZEao] 27 o

° T3 | e A =HAoh 2233 )
Hol 4% TMSI9F t#}¢l Aol T2 A2~ B
2 AR Holom AA Y RYPE A
FEAATE weolA w&S Bl ol
o

>
2

=
_E‘
N

T
td
oft

-
)
o

d X2 o op

¢

2

Bl b o ot 1E o
£
o o IR Jo o

[kl
f
N
3% 25
o
[\
~J
=
‘[.Uﬂ 5
ol
Ho
o
ot rlr H
—E’ ]:y U.?{_"

o |
do 1o U o
oo H
©
m:T i flo
oo
= il
O o
)
It
Ho
o o
r oo
N ‘_‘j T e
BT iz
2 L
Ho 4y e
il =
S
ot ol
N
2 e

o)
o
12
o
El
fo
au!
ol
oX,
i
N
AN
=)
1o
re
ey
oX,

{

Q1 FopolA] Tle A7k A asofof Bk E,
S el Mol vlolA g £4S

T ATt o] AL o) 2 FHE

A lolo} @tk wT AHES
SWal

H R e O

Bl 3L odo

o
:?L_“
R
)

fo
_?Lﬂl
o
==
|
ne
o

Ho

=)

U) (
=

=

o 3
o

=
M W oo @ rfr rlo

= o

o
o
ol
o
©
2 b
KD

AAlstel wS HAHE
I

I
=2,
>
N
k1
-
=
fo
2
9

=

o

N

[>

i_l"

o

[>

fo,

ot ¢

36 4

4 to
w
rlr
>

IR
r
)
il

Ho?i 'm'
o B A2
I lo

of
=

ol £
2
o

2

Lo g
Ho oy
oz

>~
>
oo
tlo
oL
N,
ol
o
rlr
12 g 2oy

e
)

BN

=2
o
N9
El
offt
:91:
ot
o
2
O
o

ol o
vl

LI
1k =

I
o2,
oo
o,
~

o
&

El

2 2 [
o
or o

1o

il
w
=

e
o,
N
e
o%
=
2
tlo

L g
2
oty
o
9
El
Ho
&
o
2

El

Cbde 1oz U do o
o

&
El

o
I
Ho
o

e
N
X

ol
-

o N
=
Ho
(Kl
fetl
8
)
rlo
o
o2
ot
22
N
i
tlo

Z

=

>
¥ of
2 Z Ho

=]
\NZ

o
o u

da

a2

[o o
[ 1

ol

=

ox.
o
fr
e ¥ 2 o

11T o [ S

ol M me W &
2 A

=

o
o ol
>

3
o 2o
=
fo

I

)
at
o
T
J'lo"g
ﬂ‘—l
S
>k
[
s

N
El
4
rl
il

Fo
ot
o
2
o
o
fo
o
=
fl
Mo
. E
B )
£
)
o
2
o

re

1

il

i
to O

Ho
1o,
=)
)
T -
kd
32
)
it e
i
ol
o,

9
)
El
2
X

ol
>
o
=2

14
o%
o
fitl
lo
R
X"

~
e =
N

o

=
oz Ky
! e}

o3

=2

>

i)

o=
iy N

12

ol

ol

=

filo

]

=

il

o I it
[ﬂl

e o

ol
-

RN - R TITS)
R
=
o
=
e
)
K}

re
-4
)
ki
o
2
i}
pov)
2
)

3

FS g

Ho

[1] Arduino.cc. (2019). Arduino-AboutUs. https://ww
w.arduino.cc/en/Main/AboutUs

[2] Benitti, F. B. V. (2012). Exploring the educational
potential of robotics in schools: A systematic review.
Computers & education, 58(3), 978-988.

[3] Bonggyu Lee, Hyeonjin Kim (2019). Exploring the
Learning Process of Makerspace-based Maker
Education in school. Journal of Educational
Technology, 35(2), 159-192.

[4] Bong-Suk Kang, Youngmi Jung (2018). Awareness
on the Establiching and Operation of the
Makerspaces in School Libraries. Journal of the
Korean Society for Library and Information Science,
52(3), 171-192.

[5] Bo-Young Kim, Seung-Jin Kwak (2017). A Study
on the Introduction of Makerspace at Academic
Library. Journal of Korean Library and Information
Science Society, 48(3), 259-279.

[6] Chul Kim (2013). A Study on Systematic Review
of Learning with a Robot. Journal of the Korean
Association of Information Education, 17(2), 199-209.

[7] Department for Education(DfE), UK. (2013). 3D
Printers in schools: uses in the Curriculum:
Enriching the teaching of STEM and design
subjects. Reference No. DFE_002190-2013, Crown
Copyright.

[8] Halverson, E. R., & Sheridan, K. (2014). The maker
movement in education. Harvard Educational
Review, 84(4), 495-504. quoted in Dongkuk
Lee(2019). A Meta—Analysis of the Effects in Maker
Education. The Journal of Educational Information
and Media, 25(3), 577-600.

[9] Hyo-Jeong So, Ji-Hyang Lee, Bokyung Kye (2017).
An Exploratory Study about the Activity
Framework for 3D Printing in Education and
Implementation. Journal of The Korean Association
of information Education. 21(4), 451-462.

[10] HyungIn Ham, KiYeol Kim, KiSoo Kim (2016).



Anlysis of the Effects of 3C-Maker Invention
Education Program on Middle School STEAM
Literacy. The Journal of Korean Practical Arts
Education, 22(4), 103-119.

[11] Hyun-jin Cha, (2018). A

Development of Recommendations to Promote

Taejung Park

Maker Education at the Korean Primary &
Secondary School Level in Korea through Analysis
of Global Maker Education Best Practices. Journal
of Digital Convergence, 16(11), 97-113.

[12] Inae Kang, HyeaJin Yoon (2017). Exploring the
Evaluation Framework of Maker Education.
Journal of The Korea Contents Association, 17(11),
541-553.

[13] Inae Kang, Myeongki Kim (2017). Exploring
Educational Effects of Maker Activity in an Elementary
School Class. Journal of Learner—Centered Curriculum
and Instruction, 17(14), 487-515.

[14] Jaeho Lee, Junhyung Jang (2017). Study of Software
Coding-based Making Competencies. Journal of
Creative Information Culture, 3(2), 81-92.

[15] Jaeho Lee, Junhyung Jang (2017). Development
of Maker Education Program based on Softeware
Coding for the Science Gifted. Journal of
Gifted/Talented Education, 27(3), 331-348.

[16] JiSun Lee (2015). A Study of Design Thinking
Adaptation to Computer Education Based on
Computational Thinking -Focused on Computer
Education for Elementary School. Journal of the
korean society design culture, 21(1), 455-467.

[17] Ji-Yun-Kim, Tae-Wuk Lee (2019). A Study on
Systematic Review of Korean Literatures about Maker
Education. Proceedings of The Korean Association
of Computer Education. Journal of the Korea Society
of Computer and Information, 25(2), 29-32.

[18] Jong-Doo Kim, Kum-Dong Nam (2019). Direction
of Maker Education and School Education. Journal
of the Edutainment, 1(1), 1-14.

[19] Jin Hee Kim(2019). Exploring of the Maker

Education in Graduate School. Asia-pacific

HAN =S S Mo us 23 A5t 24 541

Journal of Multimedia Services Convergent with
Art, Humanities, and Sociology, 54, 1-10.

[20] Kitchenham, B.(2004). Procedures for performing
systematic reviews. Joint technical report Software
Engineering Group, Keele University, United
Kingdom and Empirical Software Engineering,
National ICT Australia Ltd, Australia.

[21] Kyu-Jung Han(2107). The effect of the entry pro-
gramming course on the flow of elementary prelimi-
nary teacher. Journal of The Korean Association
of information Education, 21(4), 403-413.

[22] NIE News (2016). Featured in Today - Makerspaces al—
low students to get messy and creative. https,//www.ni—
e.edu.sg/news—detail/featured-intoday-maker-
spaces—allow—students—-to—-get-messy—and-creative

[23] Saet-Byeol Kim(2019). Trend Analysis of Maker
Education Research in Korea. Journal of
Learner-Centered Curriculum and Instruction,
19(18), 947-970.

[24] Seungki Shin, Hyonyong Lee, Youngkwon Bae
(2018). A Study on the Design of Framework for
Activating the  Making
Constructing of the Making Space. Journal of The
Korean Association of information Education,
22(2), 263-274.

[25] Se-young Shim, Jin-Ok Kim, Jin—-Soo Kim (2016).
Development of STEAM Learning Program Using
Arduino to Improve Technological Problem—Solving
Ability for Middle School Students. The Korean
Journal of technology Education. 16(1), 77-100.

[26] Sung-in Kim, Jin-soo Kim, Seong-joo Kang,

(2019).
Development and Application of Middle School
Students Maker Education Program using Arduino
based on Design Thinking. Journal of the Korean
Institute of industrial educators, 44(1), 162-189.

[27] Taejung Park, Hyunjin Cha (2019). Analyzing the

effectiveness and teacher’s needs in a teacher

Education  and

Tae-young Kim, Ji-hyun Yoon

training program for maker—centered education.

Journal of the Korean Association of Information



542

oz

2USSI=EA H23H H6=

Education, 23(2), 117-127.

[28] The Korean Ministry of Education (2015). 2015
Revised National Curriculum: general guidelines
of elementary school and middle school. The
Korean Ministry of Education, Sejong-si

[29] Whitehouse(2014). FACT SHEET: President Obarra to Host
TFirst-Fver White House VHker Faire: (ffice of the Press Secretary.
https://obamawhitehouse.archives.gov/the-press—of -
fice/2014/06/18/fact-sheet-presi-
dent-obama-host-first-ever-white-house raker—faire

[30] Woochun Jun (2018). A Study on Development of
Teaching Aids Selection Criteria in Maker
Education. Journal of Creative Information Culture,
4(3), 303-310.

[31] Yeon-Seung Lee, GyungMi Joe (2016). A
Consideration on a Meaning of Maker Education
in Early Childhood Science Education. Korean
Joural of Children’s Media., 15(4), 217-241.

[32] Youngmi Jung, Bong-Suk Kang (2018). A
Qualitative Study on the Awareness of Makerspaces
Operation among School Library Professionals.
Journal of the Korean Library and Information
Science Society, 52(4), 137-162.

[33] Yunkeum Chang (2017), A Study on the Concepts
and Programs of ‘Makerspaces’ at Public Libraries.
Journal of the Korean Library and Information
Science Society, 51(1), 289-306.

[34] Yunkeum Chang (2018). Aligning Academic
Library Makerspaces with Digital Literacy
Education Spaces. Journal of the Korean Library
and Information Science Society, 52(1), 425-446.

By o} : vlol] m, FIITH
Farg

E-mail : jyh1006@korea.kr

oy
2005 31 o)t

El
ek}
3K
o
i)
=
=

2006 ~FAtn S o) skl g
FAEoF L HFH S, 2R aS
HEY =

E-mail : ussong@bnue.ac.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


