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Analyzing the effectiveness and teachers’ needs
In a teacher training program for maker—centered education

Taejung Park™ - Hyunjin Cha™
College of Liberal Arts, Kyonggi University” + School of General Education, Dankook University™

ABSTRACT

This research aims to explore the direction to promote maker—centered education and draw implications on the
design and practice of teacher’s professional development program by studying a case. To achieve the research
objective, the research context was set on a teacher’s training program provided by the S district office of educa-
tion in Seoul, and the quantitative and qualitative studies were conducted to deduce the teacher's requirements for
establishing and promoting maker—centered education after participating in the program as well as analyzing the
effectiveness of the b-days training program. From the results, this study contributes to suggesting implications
on activating maker-centered education and providing the curriculum and instructional designs of teacher’'s pro—
fessional development through the case participated by teachers who play a crucial role in performing and practic—
ing innovative teaching methods and educational policy in real educational contexts.
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<Table 2> Survey gquestionnaire

Content

Consent form

1 | Teacher profile

- Experience of Design thinking

- Experience of Professional
development for Maker education

- Experience of Maker education
practice at classes

Motivation

- Participation motivation

Program
2 |Effectiveness
for Teacher education

- 11 items with 5-Likert scale
- 1 open question

Perception change
after program

- 8 items with 5-Likert scale
- 1 open question

Requirements for
4 |maker education to be
adopted in schools

10 items with 5-Likert scale
- 1 open question

Requirement for
5 |maker education to be
promoted at schools

- 9 items with 5-Likert scale
- 1 open question
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<Table 7> Purpose of participation

Purpose of participation N %
To integrate into regular class 7 25.0
To integrate into Free-Semester program 3 10.7
To integrate into irregular class 5 179
Personal interest 9 32.1
etc. 4 14.3
Sum 28 100.0
42 ¢4 Z2IYO| i} B4
o] 7] WAl A TR 3 g B AA]
o A3E BASH U <Table 8>3 2t}

<Table 8> Results on effectiveness of program

0z
to
i
10

Effectiveness of program min max M SD

Promoted interests in applying class 4 5 469 479
Established learning objectives 3 5 450 632
Improved self-efficacy 3 5 450 730
Improved creativity 3 5 438 719
Activated collaboration with peer 3 5 431 704
teachers

Promoted ICT literacy 3 5 431 793
Promoted problem-solving skills 3 5 431 704
Promoted computational thinking 3 5 425 683
Learned teaching-learning methods 2 5 413 1.088
Improved knowledge about 1 5 400 1.317
teaching plans and process
Learned how to apply DT 1 5 394 1.237

A, volA wiol Y@ WA A5 Zea gl
F o 9% oo £4e Uty $HE gHE
Wol7 w&E 4 A HEst=d 571 Fo(14,
M=4.69, SD=0.479) 2 Fd5x% Tl =& E(24,
M=45, SD=0.632)2 wo]A 9 APS fI3 254
292 HAES AT olgel WA A Ee
A& R A4 B, BRaAske @8, Aua
Fedl, BANATAE TF 399 498 welFuA
lo]A S4 w&o] AFeta Jv= JF Ao g3
BelFYSE o & Atk

stAWE wo]A FAlo FHAA wg AAE Eot =
F Qi waste W, $9 A%, DT A8 S o)
Ae B gAY e oz Yeiyth wo)A us

<Table 9> Results on change of perception

St W@ A TR 0 9 WA QPALE 2AM 0 123
WAL Aol g 7EE g2 S gk o]l
ol A F&e SWoll digh A4S =95 sitt

S <Table 9>& WAZL mlo]7] w& wY A5 F
QAo W3l ZHoAe gutE B3 Folu)

Change of perception min max M  SD
Importance of maker education 4 5 475 447
Necessity of maker education 3 5 469 602
Pgs&blhty tq p}rac'tlce lessons ' 5 456 512
with multi-disciplinary perspectives
PQSSlblhty to pracFlce lessons 3 5 450 632
with problem-solving
Possibility to practice lessons
with innovative thinking 305 44629
Conﬁd.ence to practice maker 1 5 413 108
education

WALELS HolA  w&e]  FaA(19],

Jomg (2$1, M=4.69, SD=0.602)°1
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Requirements

<Table 10> Requirements for maker education
Infrastructure and facilities

- o No o w0 75 mv T W M RN U ®E oA F TR P M AN 0T
ﬂ_NE ‘mﬂ ‘_Iwwﬂ ﬂ__/l EE — MH _zwc .ﬂ O# ﬂi ‘M&_l ,.LL ,QI m u! aﬁ IrLy ﬂi Eo E.t OL JEI Eﬁ T q ﬂNH_ % WE WMW nwl ﬂu ﬂ
o —y X Do 2o o K)o . < o o o RV Ar A - < N2 o7 o™ T
<0 op w o o o ~ 5 o of fol- ey m kil ™ of ~o uls X Uy B A o i =)
7 mEE TR T T F Tx EX M T oo T P g
" ~ < = = B < B X guyppe. B 0| BORRT Ao A on Hl 5
ooy B ooy KW Mo (W Moo o m rE IR A of B X o B
REEXESgEPRER L S PEIR gL R IER N aEE T Ly
I ELN ) PEARXRERILI PDEBT 5 P on 3k y ¥
. g = o ~ E| o
o = RO o Nk X 0 5 ok N ® T o Ur; oF X - W o= L — e =X
o = M e I U o P e ° Ho T oGo B GO N oG we
= T B = do B ; = oo
WW#@%E%?DQWWWAT E%‘z_ﬂﬂmﬁmi% BH e Wy RN 5w RE
TR it a e BPE cn _ BRI kg e ooy
G EME%A.@@@ mwamﬁﬂri7%4_L%o#Nr%ﬂu%Amomﬁﬂﬂ%w&%
THw P BV E e L TEgEEsA TR T DT e
Mﬂ@@mﬁﬂ%%% B ﬁM«_E@%muaﬁgﬁ%ﬂa,zuhuﬂﬁrﬁ%%mLE
f —_— ) - ) o ) l A
f%ﬂu%%@k?w%_am%m. %?ﬂﬂ@%ﬂ.%%@iwiMMrNrmm_ﬂ@dﬁﬂ.‘w
mowF o P oo e T e E__d«_:iﬁoﬂﬂri (I Omﬁ% o
AR S e SR Ar  PaPETI N G w e TE ey
) o~ — — —_— —_ v _ . i
o x e mw g TRE gl aegg i ETea R SN Ny ® D
Rk s BRI R B N B R - I
o_#oﬂQQWﬂ_ﬂmnﬂ, T ouE o < o) T oo = g P E T B < [
W < T RTER® R g 8T R B o mxE ©
ERE B I R - . o - N < GO (R L
. | el T ~ = X — k .
aho_ed%%ﬂ#ﬁﬂﬁfoﬂw%o_f_;oxaﬂaﬂﬂﬂ4%Wﬂ%7azzgarﬂ
FAXRRT LHITIEMTF W BERXsaAMITT FTxDERNT W HEM
o op W =T ~ ] )
S5k zERsg Fro e m slezzrgn.g zz 53E
2358 BEERE CTASTE o [RRREEZ-E EE >
o e © : S o =
FERATEE 8 |szszzsz 3 == TE
BRRE BEI=NS AR o s R 2 PPIESSEss 3 &8 @ o P
< < < < < < S S <P ﬂahﬂuonm ,WFM.M eS ﬂﬂmx
oo TR 2 33 .2z 3 8 5 [ —
- 2 Togdg Ty 8§88 £45 £ & % B
S B S = Mo ¥ o= 3 = 7 g <
£ S 5 oy 0 B 2 g v =
2 g 28 ., T 3T % Jmﬂ S m%mmar o g = X T
, 5 7 SRE SE G LRE sn | |EE€EES5E B - & ™
(% ¢ cglizy ToRLPIe BB )E5dEi. & % ey
=2 = Q N o= Ko = = nd
3 k=) .2 = N ~ P oy KD = =02 % c
2 L, §2e8’ oI eixI g6 edmmmmm E n3 Y
&S ¢ SBEEE —a? ] S5 |E|EESEEE £ 58 o v A
w283 Bgaps’s b .7@riM So |E|ls8z. 28 £ Wd = B
BE2E [5%2s wapDmio E8|275583%Z% F g W
mme.m S8 -3 ﬂrL;oL N %.%mﬂ A QO %fmom <3 o 5 2 or N oz
SE2E . E22%8 LdemTe o A%FEEZEs g o4 BT
L.mwmmmm.mmm ET A o F o SR EEEES Ew K O
PR CE5ELEw Xemdmn A o SESsE558 <Zs o =
E8 8z E8v EEEy o T — < ESESEZZR =33 7w
cesiirctit R mymeaQOme I Moo
<= o} = ! n @ D = [S)}
eeeC,.lcwea O_HEEa]Jv_l B v 3 o =2 &0 ma =) ﬂ_____ B.EE.#OrI
FEEo AFEma QA T XS e =)
2 ‘@l@ﬂoﬂi‘_ﬂ SCrmmnDcm“aItSmw..m o B o=




Al o

L
L

z

2

°

Al A&l oF

w
5

o]

=
=

F2uSsi3=2A HM232 H?2

ol 4% o}% DT

126

TRLPFE HATRFTRTRBE AT TR 48388 2F:
TR R O R S R - 2o S g S8 2
‘ p o ho= X T ﬂuiﬁ‘ﬂ_iiu% S 5 5@ o S 3
I R o ) ol o TPy B S g . £ 38 ¢
MMMﬂmEowoﬂl.ﬂﬂv:gﬂl,wﬂro@ﬂuﬂﬂeﬂ,ﬂloﬁne%ﬂ Anlmm MmArnv%
) i T IER = o = o AT —~ 3 = )
ﬂumelg %ﬂaﬁﬁ.ﬂmﬂ al/l.]_wLEomﬂBmﬂAoﬁJ. 95 3 8 % 8 =
PAETET TR d AN L = S S &R = = TOB
%olu!wroMIOr-,_m/ﬂﬂzoJ._z__.Mﬂ;oﬂEEoLt,NFﬂQFlLoEﬂmE&.L /\p.m .w )m%
TaT eyl  PErEEliesabe Ty TSEy Z3Z
Mg ™ oD mﬁﬂxﬂuwmmﬂ%wroﬁul,@aui MSmm S 8 g
o o 2B W N ST o=y PR X om i) — g 58 ] =
1ol o ) M) 7o 0l = . <
prENLT T et g By o R TR _ S S &3 4y
ﬂoaﬁdﬁiﬂﬂuﬂmm?ﬂ AT _ Ao g O H MY oK vJn%r me
Poepily 2R R XN E gy fE AT A TS 23
wprode PRI ger P p iy T T @ W oZ£8 e £ C
MﬂﬂozT@Lﬂo@Mﬂw_ﬂdﬁﬂoeﬁaﬂr‘_ﬂuﬂliL%Mﬁe#aﬁedﬂdﬁ‘mull vJy.me Cwm
ﬂqﬂﬂoLﬁﬂwurmﬂﬂu%ﬂﬂ%wiuﬂ%?mﬂﬂwﬂ%ﬁ S =3 8 &Mm
0 e I = = o B N . >
SR FS ST T LT E AT I L0 SIS B
{ Barsi |l 1 " ‘.Zju_z_.ll ~ oF ) . J
@WW%J%ﬂx_tNrﬂme%%,z_oy_ma%i%%% M,mmbmmMme
W T o R~ Hook e m R T = =y £ o3 38 % g g
s G N X = o X g ! 5 38 8L 58 %
ﬂZUOH.XGW:;Adlﬂ.,\ﬂ,l]dﬂlﬂlebfwufcxﬂ‘t]__/l,]nwﬂll_zwe Yf.HOWY.W_
B e o o= & S B N N NI MBaX &l =
RN T R AR AR T = =
N o U 90 o W o X o o oW E 9 ham o)
ol I N O T e S B O N I G S S
o T ) r —n = —
o ,._M_ <~ B &w o w oo < Wr. A+ o= m o i m.v oo A= Mrw Ca T N <= m@ sl ML > =n
U R O “ ] ST = = o Mo Mo == B o/l E
rh do PRGN o J o= oy o— Bowp ;R = o 3 N
WET oW 2T _FT gl "VE - R El BRG] R ¥
B A S PR~ T = AP E =T R drizolumﬂmmgﬂr.z
qgﬂooﬁTDE#‘WLHOUEL#OMT&OMMIHO#“;W]MF‘HWWE,QIATWME#QOQ,WI‘W\HWZEWO‘WM\
MME.ZDH]ZﬂIJ.ﬂI ﬂ__oL_/\ I X & oo 2 A R o
e TRy T L o E Ty Rk TERIEEET R TR nER T
MEHLngameLﬂﬂomoaw%%%%M%%ﬂ%%mgiﬁﬂm%%owwmﬁw
A o P xe ook 70 — N © oy o= o o = o
I E R LA E L R SRR e
™ [l ) 0 = =
Mmﬂ&%w%w%@&%ﬂ%%L#_WHVQﬂMM#%%,m;%@M%M%M
o%bﬂmwwﬂ%?%%%mmﬂo_egwﬂwaoﬁ%iAﬂ%m%MWWMW&ﬁEA
o - oy = = = X
QXEDO#EGWW;W%Hﬂ%ﬂ%@iH%W&%_%%ﬂurwwﬁw_QQQ%W
pAl ey  TrgHex PB4 n T OV g E g B o
H%%%ﬂ%%ﬂ%@@%ﬂ@ﬂwﬁmmﬂﬂyolWM&W%Eiﬂ%lﬂﬂrﬂr.@?
—_— = f = ~ — 0 =) ~ —, © = wn
;o;Ur.@ﬂﬂlﬂ,ﬂﬂﬁut.ﬂo_.%ﬂﬁiE%Wﬂﬁ‘%)lmrﬂauunﬂu%u_xﬁ-ﬂﬁimﬂ
TonpsT o NI T I TE R T e Mg a T g Y
= o 12T1£iaraﬁﬂw44ao %W oo B O R @ o dp 2 o Bl R0 T oar T
= N o o ~ . — <9y op = 0 [N — {- = o B
Eglom, BEHgT R 2P0 g@R ol TBT 5 ®y ooy B B
s AT Y s s e s R A m s T T RN T T LT E @ P 2 o
BOE RS AR R e T Mo & R OFR Uo o T op el e m R T WMRE W W T

Journal of engineering education research, 21,
recommendations to promote maker education at

39-50.
[3] Cha, H.J. & Park, T.J. (2018). A development of

AL

2

S

L
L

Aol A A wAke] <17
=
3} B}

A S 7HA AL

[
3
s

L

A

o

oAtk

=4

=
17] otk

o]

°

J

A
ax

=]
hin

3

&
S|

)

H25E 16 259 4 wAt
2

3

&

o7 dukz}

4/



Mol S& us 2dst

i
40

the Korean primary & secondary school level in
Korea through analysis of global maker education
best practice. Journal of digital convergence, 16(11),
97-113.

[4] Choi, HK. (2017). The Discursive Topography in
Maker Culture A Critical Discourse Analysis of "Maker
Movement'. Korean Journal of Communication &
Information, 82, 73-103.

[5] Choi, H.S. & Kim, M.S. (2017). Designing a New
Teacher Education Course for Integrating Design
Thinking with Computational Thinking. Journal of
the Korean Association of Information Education,
21(3), 343-350.

[6] Choi, H.S. & Kim, M.S. (2017). Connecting design
thinking and computational thinking in the context
of Korean primary school teacher education. In
Proceedings of International Conference on
Computational Thinking Education 2017. Hong Kong.

[7] Clapp, E.P., Ross, J., Ryan, J.O. & Tishman, S.
(2016). Maker-centered learning: Empowering
young people to shape their worlds. John Wiley &
Sons.

[8] Dougherty, D. (2012). The maker movement.
Innovations: Technology, Governance, Globalization,
7(3), 11-14.

[9] Elo, S. & Kyngas, H. (2008). The qualitative content
analysis process, Journal of Advanced Nursing,
62(1), 107-115.

[10] Glazewski, KD. & McKay, C.S. (2016). Designing
Maker-Based Instruction. In C M. Reigeluth, B. J.
Beatty, & R. D Myers (Eds.), Instructional-Design
Theories and Models, Volume IV (pp. 161-188).
New York: Routledge.

[11] Hatch, M. (2014). The maker movement manifesto:
rules for innovation in the new world of crafters,
hackers, and tinkerers. New York: McGraw-Hill
Education.

[12] Halverson, ER., & Sheridan, K. (2014). The Maker
Movement in Education. Harvard Educational
Review, 84(4), 495-504.

o
El
140

o4 2R HI Y WA QTAE B4 127

[13] Hong, J.S. & Jang, H.Y. (2018). Exploring the
Development and Possibility of Learning Program
based on ‘Design Thinking’ in Elementary Schools.
The Journal of Learner-Centered Curriculum and
Instruction, 18(22), 1309-1337.

[14] Hur, K. Lee, J.Y., Lee, HM. & Lee, H.S. (2015).
Development of Education Program for Physical
Computing using Arduino N-screen Communication
Boards. Journal of Korean institue for practical en—
gineering education, 7(2), 97-105.

[15] Hwang, Y.H., Mun, K.J. & Park, Y.B. (2016). Study
of Perception on Programming and Computational
Thinking and Attitude toward Science Learning
of High School Students through Software Inquiry
Activity: Focus on using Scratch and physical
computing materials. Journal of the Korean
Association for Science Education, 36(2), 325-335.

[16] Jeon, S.K. (2016). A study on Programming
Education using Physical Computing for
Sustainable Interest Development. Doctorial the—
sis, Korea National University of Education.

[17] Jung, M.Y. Kim, SI & Kim, J.S. (2018).
Development of Bicycle Lighting Device Maker
Educational Materials based on Design Thinking
for Secondary School Students. Asia Pacific
Journal of Multimedia services convergent with
Art, Humanities and Sociology, 8, 235-244.

[18] Kang, I.A. & Choi, S.K. (2017). Maker Mindsets
Experienced Through the Maker Activity in
Library: Focusing on Social Relationships among
Makers. The Journal of Learner-Centered
Curriculum and Instruction, 17(19), 407-430.

[19] Kang, LA. & Kim, H.S. (2017). Exploring the Value
of the Maker Mind Set at Maker Education. The
Journal of the Korea Contents Association, 17(10),
250-267.

[20] Kang, LA., Kim, Y.S. & Yoon, H.J. (2017).
Fostering Entrepreneurship by Maker Education
© A Case Study in an Higher Education. Journal
of the Korea Convergence Society, 8(7), 253-264.



128

oz

2USste|l=EXA M23H H2=

[21] Kang, M.J. (2018). Development of checklist for
development and operation of maker education
program, Master thesis, KyungHee University.

[22] KERIS (2016). Redesigning education and emerg—
ing school models in the age of technology. KERIS
Research Material KR2016-3.

[23] Kim, JH. & Kim, T.Y. (2016). The Effect of Physical
Computing Education to Improve the Convergence
Capability of Secondary Mathematics—Science
Gifted Students. Journal of Korean computer edu—
cation, 19(2), 87-98.

[24] Kim, S.Y., Jeong, Y.J. & Hwang, Y.S. (2016). A
Study on the Composition and Characteristic of
Maker Space. In Proceedings of Korean Institute
of interior design conference, 203-206.

[25] Kim, Y.J. (2018). Digital talent for Digital trans-
formation and Learning Innovation. Communications
of the Korean Institute of Information Scientists and
Engineers, 36(11), 32-34.

[26] Kim, W.W. & Choi, J.S (2016). Development and
application of a turtle ship model based on physical
computing platform for student’s of industrial spe-
cialized high school. Journal of Korean Industrial
Education, 41(2), 89-118.

[27] Lee, J.S. (2017). A Study of Design Thinking
Adaptation for Maker Education Process. Korea
Design Forum, 54, 225-234.

[28] Lee, J.H. & Jang, J.H. (2017). Development of
Maker Education Program based on Softeware
Coding for the Science Gifted. Journal o gifted/tal-
ented education, 27(3), 331-348.

[29] Lee, S.C. & Kim, T.Y. (2018). The Development
of an Elementary Teacher Training Program for
Design Thinking-Based Maker Education. In
Proceedings of the Korean Association Computer
Education Conference, 22(1), 111-114.

[30] Martine, S.L. & Stager, G.S. (2013). Papert’s pris—
on fab lab: implications for the maker movement
and education design. In Proceedings of the 12th

International Conference on Interaction Design and

Children (pp. 487-490). ACM.

[31] Noh, Y.H.,, Kang, J.A. & Jung, E.J. (2015). A
Qualitative  Evaluation Research on  the
Relationship Between Creative Thinking and an
Infinite Creative Space Program. Journal of Korean
Library and Information Science Society, 46(2),
71-111.

[32] Patton, M.Q. (2002). Qualitative Research &
Evlauation Method. London: Sage Publications.

[33] Peppler, K., Halverson, E., & Kafai, Y.B. (Eds.)
(2016). Makeology: Makerspaces as Learning
Environments (Vol. 1). Routledge.

[34] Seo, Y.K. (2017). Development of Creative
Thinking and Coding Course method on Design
Thinking using Flipped Learning. The Journal of
Learner-Centered Curriculum and Instruction, 17,
173-199.

[35] Seong, T.J. (2017). Suggestions for the human
character and education in the era of the Fourth
Industrial Revolution. Educational Research
Journal, 55(2), 1-21.

[36] Sheridan, K., Halverson, E.R., Litts, B., Brahms,
L., Jacobs—Priebe, L. & Owens, T. (2014). Learning
in the making: A comparative case study of three
makerspaces. Harvard Educational Review, 84(4),
505-531.

[37] Woo, Y.J. & Lee, J.H. (2018). Development and
Application of Design Thinking-Based Maker
Education Program. Journal of Creative Information
Culture, 4(1), 35-43.



S PN A

= = o | L -
o N = o A|m Mo Iy D e ° o
o A 1 m o %M ol 5 o L E m. B o
| B = R BN ‘Ho, g E - o - < o R
R P L_ @Y & 2§ H_BEPFT g, BT
i M Tol- T Lo : ~ N T 0 0
woEoo o N o =i g o OB % A A B
T o™ PR = %Y = =X 3 o o HoE T
W Mo o o N 2 Ny o aF ® e A ﬁ ™ R
ouvﬁl;ov = YR O 2 50 mim 51 N
T Soa Syt "W o3 R N YA oM e 2o
g ob e LsH Ly $8 2 g 2% el g g
SR Ly = o ERR NS I T - [ S T 7 oo
A& ° 3ﬂoL4&|aa3urm: T3 532 Pw Tw oAfan_rm:Auma
Rygmig®d g " geiw - o T g BF o e
ﬂ.MEz DEFN QSO9T 5 HE W F “mE_aﬁMEE_aﬂBﬂ%x;a
¥ TR S S S == = ® 53 S 5 =
[ . . . e m v - . . . o

. lois6934@hanmail.net

e—mail



