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Abstract

In this paper, we presented directions of future research based on the result of the systematic

review about the effect of maker education. Selected paper were 32, and we analyzed papers in

terms of research status, research design, participants, areas, learning style, and educational effect.

As a result, the study on the effectiveness of the maker education started from 2016 and has been

continuously increasing. Concerning participants, many studies focused on middle school students,

upper grade elementary school students, and high school students. In the field of research area,

maker education was applied most frequently to convergence education. Maker education has been

the most studied in formal education, and problem solving ability and attitude were most verified as

educational effects.
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Table 1. Searching result by keyword
DB Maker&Education Maker&Learning Maker&Class Maker&School Maker&Student Total
RISS 172 68 35 86 60 421
KCI 927 263 107 267 226 1,790
KISS 60 33 15 32 32 172
e—article 40 19 9 12 16 96
SCHOLAR 39 13 8 33 10 103
Total 1,238 396 174 430 344 2,682
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Fig. 1. Procedure of the study
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| @ Search in databases | — [ n=2,582 ]
!
@ Exclusion of studies that did not R
meet the quality criteria(criteria 1) ’
!
| ® Exclusion of duplicate studies | — [ n=1,086 |
!
® Exclusion of irrelevant studies _
) — n=102
based on titles
!
® Exclusion of studies that did not . 1=32
meet the criteria 2&3
Fig. 2. Study selection process
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Table 2. Number and percentage of studies by experimental
design

Experimental design Korea Global
Within groups(A) 19(56%) 10(23%)
Between groups(B) 4(12%) 3(7%)
Combination(A+B) 2(6%) 0(0%)
Only post-test measuring 4(12%) 24(56%)
Pilot usability test 4(12%) 1(2%)
Participatory action 0(0%) 1(2%)
No design 1(3%) 4(9%)
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Table 3. Number of studies by instrument

Instrument Korea Global
Interviews 22 20
Surveys 21 11
Reflective journals 14 0
Field notes 7 11
Final projects 7 17
Observations 5 18
Photos 1 6
Videos 0 13
Focus groups 0 3

3. Participants
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Table 4. Number and percentage of studies by sample size

Sample size Korea Global

~20 10(31%) 22 17(27%) 51
21~50 12(37%) (69%) | 34(55%) (82%)
51~100 5(16%) 10 7(11%) 11
101~ 5(16%) (31%) 4(7%) (18%)
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Table 5. Number and percentage of studies by target learners

Korea Global
Target #(%) Target #(%)
Kindergartener 2(6)
Elementary Lower 0(0) Over 6 1(2)
school
students Upper 9(24) Under 14 22(41)
Middle school students 12(32)
Over 14 12(22)
High school students 7(19)
Univ. students 6(16) Univ. students 7(13)
Teachers 1(3) Over 18 7(13)
6-19 years old 5(9)
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Fig. 5.Number of studies by study field

5. Learning style

Ho]A uge] iy HEE 3t 74 A8 WHeEe
e At wEHA(19H)o] 7 Btk & I
A+ & okt 2015 7HZq ot WA AEA
A7 |A (22113511371, Fe14 AP es sole
[24][26] & TtheFst H‘@‘Oi oA wge] Ao thgh
T7F F&Ea ik 53] A 7IA 9] A -
zslxg,] /\;dJ,} x—l/ﬂo ]_?_ zslxg zl—o:]aﬂ _/Fo]j =
717 HAell A3tshH, olel] el A7t A &A o7 o] F
2 487t ek

o]9lo| & wlo]A W& W Su[17][311[34], GA 2L
S[71091125], =M% Z2T33[11][27] 59 v43 Jej=
At aiks 74Eob_ Aem, HAAHA[16], AAHF
[18], WARIF[19] 5¢] FE= Ao 1 71 Hof F7¢
A1 A7k Ol—Eroiél dao] ek

7} AgelA Ho]A u&el 85 UXE aTFE Aelste]
UERNW Table 63 2t} 24 A7E 3|9 537 v|us)nw
A, ] AelA= s E%MEH 3D ZHEE &4 540
B2 540] Atk ol= HZ 0] 3D ZHE 9| 7140 3
she] il Wigst WA sl @ellA] 3D Z-H | a7t 7k
s|F, 3D ZHY 7z waR 9 APoAe] 8wy
Folx7] wltolth oo 3D THE Q] 83} A AL E o]
= oﬂ/qh 3D iR=lb= ii_‘laﬂ—‘;o] uﬂo]ﬂ "ro oq—",Loﬂ e
HYow [71[171[19]1[21][331[35], ol¥d= T2 aey&
Ae 5L 4EJEH o] ?15319} 2A A 7F )2l
Al E}’“ ﬂﬁﬂi’iﬁ}. Bgk H o)A EdlA dxREE T

fr ZHFOZA %’r%ﬂ vy W=, &

28 & SNS7F &85 7% stirH 14]1[19][301].

Q% O 9 off i i o

6. Educational Effect
oA W&ol A GrE AT G FESI] YER
@ Table 7?% 2y delA  wsd  EASEAY

—
—
\\)
e
—
—
e~
i
<
)

2 —
[\
[
=

=
w
(@2]
w
(@]
=
e
12

oy lo
-0,

1% ol

01] 1+ E.er"

e we]7 ﬂ%ol 2= sAH 2E 7w
2 ohym oAAE[26], HUALY F &7 wiH[25],
I [37] SN ¢ -Hr FelrlaA e A At Vet
W5 a3l
Table 6. Number of studies by digital tools

Digital tools Korea Global
Arduino 11 6
Lilypad Arduino 0 9
3D printer 10 2

H/W
Makey Makey 4 4
Laser cutter 3 0
Raspberry Pi 0 2
Entry 5 0
Scratch 2 10

S/W 3D modeling programs 6 0
Sharing platform 3 0
Minecraft 0 2

IV. Conclusions
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Table 7. Educational effect of maker education (- qualitative, O quantitative)
I
% Meaningful Meaningless
g — Research competence[10]
2 O Creative problem solving[12]
g — Maker core competencies[13]
o - individual aspects(autonomous participation, increased abilities for understanding
b materials and use of tools, persistent challenges for problem—solving and final results)
and social aspects(sharing, openness, and active interaction for process and
result)[20]
O STEAM leaming attitude[22]
O STEAM literacy[32]
@ O Scientific inquiry attitude[15]
@ O Scientific problem—solving ability[15][36]
3 — Self-efficacy, internal motivation, collaborative attitude, and career
competencies[21]
O Science learning motivation and scientific attitude[23]
O Social Competence[36]
g O Maker education recognition[8] O Communication as a component of
3 O Software attitude, collaboration, creative tendency, and problem solving ability[26] | collaboration[26]
E — Acceptance[30] O Aesthetic, risk—taking and openness about
< O Attitudes toward SW education and creative problem—solving ability[ 34] thinking as components of creative tendency[26]
o O STEAM literacy[6][24] O Convergence and caring as factors of STEAM
% O Convergence ability for creativity (communication, collaboration skills, knowledge | literacy[24]
o of other fields, and humanism)[37] O Interest in technology and orientation towards
é an engineering career[24]
O Creative insight and value judgement on output
as elements of convergence ability for
creativity[37]
§ O Overall learning experience, sense of space, quality of learning, overall | O Usability as a element of leamning
5 satisfaction[33] experience[33]
§ O Self emotion appraisal, other's emotion appraisal & use of emotion as components | O Regulation of emotion as a subelement of maker
of emotional intelligence[14] competence[9]
g? — Risk—taking, creativity and self-efficacy as lower elements of entrepreneurship[16]
é — Maker mindsets(self-autonomy, productive failure, empathy, and sharing)[35]
g O Collecting data, analyzing data, refining ideas, suggesting solution & assessing | O Other elements of maker competence[9]
g result as components of maker competence[9]
O Spatial visualization skills[7]
g — Social relationship[11]
o O School library education image, perception of the self-efficacy of capacity
< building[27]
§ — Maker spirits[17]
> O Change of perception[19]
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