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ABSTRACT

The purpose of this study is to analyze the meaning of experiences by exploring maker
activities in a makerspace targeting preschool teachers. For this, data collection was
carried out through interviews with the reflective journals of teachers about the maker's
activities conducted during the 5 times periods of the total 10 times periods of the maker
education teacher training period. The subjects of this study were 8 preschool teachers, and
were conducted for a total of 15 hours, twice a week, 3 hours per session, at the Creative
Workshop of the National Science Museum. Participating teachers took advantage of digital

'.) production equipment to produce educational materials for early childhood and carried
- out maker activities with the design thinking process. As a result of collecting and analyzing
updates qualitative data using a phenomenological method for these experiences, three themes
and eight subcategories were derived. First, in the subject of the meaning of experience
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Introduction

Z1L°P‘:':] Mz % A A= dME o= :

S 0] 4= = FAIA QI ALal A= 2] Bl 2 W, Hhy, Tl A1 AFal(design thinking), 12|37 A% 2]
A4S Z 4 ofof FHhWashor & Mojkowski, 2013). 0213t 7|3 S A58l & 4= Q= W o2 /450
g0l S Tl Q)= Ho]H ul-8(Maker Educatlon)ol AQt=] 11 )},

Hlo]7] 12 wo]7] L-5olAe] wo]# E3}et o] Agtk|o] W& Fokz Ao g of7|E ik
(Lee, 2018). H[o]H 252 A= 7| A" 717% o]-835to] 2Hilo] W 2 sh= A AAE A& s}
L AF3| 23} 2% 0|CHDougherty, 2012). ©]= 3D ZR E 9} 72 ] 2]g 7|<0] dhbdal B3 - Hako 2 Qla}
o] 1517 419 A T (Pelppler & Bender, 2013) T2 127 3741} ZH8 74 72 sl B AldEo| 4]
Al = 2 EEF] (prototype)ye AlASAY A4 Hshs 241 T 4= A H o= ik 4 QU Chu et al,,
2015). o] 2f3k H3t= ARIRIE9] 7|&ARE-o] -golsi o] we} 7iQlo] ”éﬂoj 45 A AR £ Qe
H|0] 7 (maker)7} 2 4= U] = A (Blikstein, 2013). £35] gL, T3, BHEH 5 2] 2 ARE]of] ] %|5F o] 7
9| AJA-E7HR1 H|o]AH Anf|o] A 9] w84 yhqlo] ofR| 1L QlTk.

HlojHAH 0| Aw Thfet YAIE A2 Au|el, =4t B 7]7]50] A% o] . o] X2 dEAkEol A
Al 4re] A1 S ehE7a ol A 4= = ST 4= Alasl = A A4 8573 P (authentic leaming
experience)2] 70| ETHKurti et al, 2014). Th2] Atol| A= Ho]H Am[o] Aof|A] o] FoiX| = &} 2HE-S
Sl B2 =22 &8 59, Y4, 4 ALY, 2|24, 2Al A5 H 0 F sEe Fde 4 3
S5 uFslthBlackley et al., 2018; Honey & Kanter, 2013; Saorin et al, 2017). =5} H]o]7H Am|o] Aof| A o] mo]Z]
g2 52HE0] 5540 AP eh5S 7%&71] %}% Q1 51 th(Resnick & Rosenbaum, 2013).

H|o]F Au|o] A0 A 9] WA P o] ofn]E St wHoi| st} SHYE2] 214)7] A= 715
UEE 5h= ‘mjo]7] w8 o] A=) I}, H|o]7 % AiEo] opd A& ol| A o] ZF o «lﬂl—e—
=N FEARI B, 272, 54l Aol thet 3744 e =2l H|o]7 ul EAl(mindsetyS 7] =
o] 245 ECHMartin, 2015). 20121d0]] Dl%ow e A4 wlo]A 15 o] A E] H(Maker Education
Initiative)i= X5 4l-20]50] I3, 7|, 38}, 425t 2 nlst T H ghgol oigh A7} elg 9l o)
S 4 Q= 7181 HE57] e AMEE 20 o] & A x5l S Hlo]A WS- Tt i,
Ho] Grle g or 7R wolF dds &l esAkEol STEAM(SClence Technology, Engineering, Att,
Mathmatics) t#OF2] | A& APEHA 0 & 56k A5t e = oH = 15 3 2{Th] o] th(Kim, 2018).

ole} B0 wo]7 W82 o] ol B3 YA =15 E-Eato] SHYE9] Snlof 7Rt gt g5
HPH-S Aelst 4 Q)= Zof| A STEAM w.8-2 Al3)sh 80| ChBlackley et al., 2018: Nichols et al.,
2016; Sheffield et al,, 2017). STEAM 1-8-0] SHZFAl9] £91S 63@ 2 Q)= WSl u o & ZhzE )
£(Cho et al, 2019) N4 Hjo]AAH| 0| A SHEAF FA0] w82 AT 4~ = w52 Fo] & 4 qlth

=, jo]AHAm o] Ao Al o] TR A|2} AdH] E-87 %2 STEAM 1-8-0] A& ZXI5H = Zol|A] o] 33t
2 LU AT 7| 27] e A w0 a2 ' B8 4 UTh(Lee, 2019)
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fobig opolA o] wgo] et A= 7] SR fot S ol WS Ay A7
%l“ﬂﬂﬁ&ﬂﬂﬂlqﬂﬁlEﬁl%ﬂﬂ%ﬂ%%ﬂ%%ﬁJJﬂLﬂﬁﬂZﬂ%%
£ sk fotu sl Wt ug go

wsoM ded S A4 24 wsEa 2

%JOJ_UJ l ':}(Lee 2019). w2of] OOthoﬂH
o] S0l that Al o] =obA| 3t QUA|TH wAlo| A o] w-§-AFY 24|91 WARES] H|o]# w-Sof th3t o

Ble} I 23S 9jak W82 njr| gk golct
o] w-go] TesHA| THE7) B A S ARTHER

4 248 £ @go| ohjatuj
o] &5 3ol APS B3t ufgo] ZxEL Lol

2

rln

Rl )
~|

&
=2

2h= Hol|A] gotals: #7ol|4] wo]# o] 2

o] QA A= 7] Sl A= A Hlo]F) 27 2] F8/d QIS 4= Q= A7 o] E Qi) et Hjo]A A
f|o] Ao A2 ZE o] A HIP A w-gof FEEl= Ale A2 | Fok U elo|l A FES] St
SRR, WAL W& &2 T 3of| A ARgo]l thdt A= EETHCorbat, 2018). el 17L& Lee & Nam (2020)
2 Hlo]A w5 A5 Z3E gJal] Hlo|AAH 0| A S S-E5to] FotuAt th A4 T2 TS Fol

otwARES] o] &kt H A s R A u %‘éﬁl*ﬁﬂ S5 ERlIsIqict. 5| Tk m|o]# w&o] ¥}
gol|Ale] Bi2-9] oju| & k= w50 2 E ujj AR wARSo| Ho]H &5 535t 4 2] o] ujo] ois A
X-I o:]:rL H]—tH__i EU]-/\H H% 7]- Oh:]-

Z, Ho]A w52 HAE FH|U 7|75 HE e 7leS Ml e 1S e ATE S0 B35 & 150
2}7] .t} H|o] 7] Z-5(maker activity)2 &2 13110154 0FQ1 = All(mindset) SFY=
o] 5ol AP Bl g2 S8 7HA AL EUche AbMlet Tt F%Oﬂ*i
517] Sfel B ApA| = DA S Wobso] 1 M2 8150 7]3] 2 Alufjof st Z 4] Abae} e ol =5t
et 71715 E-8&ohe WHHT 7] (skill) B ThgRt A2 2y 1} ofo|t] o] & | EElist F-R-5to] A = v
Q1 7123 F= PH A AAS E3SHhBarron & Martin, 2016; Dougnerty, 2013: Martin, 2015). ©]of] H]o]#
ARRIEA g2 sl wARE o] HA] Hjo]A7} Elof mjo]7] E-5-& AT 4= Jlojof Al L A= A
AtE] oA Am|o| AS B8-S 4= QL.

whEbA] 2 Aot A AL wo]AH Am|o] Ao A Fotu A7} H| o] A7} ] o 1l A Aoleh= Ho] 7] 73
9] ofn|7} ofw|gkA] Yop WA} Bt o] & Fal| -Fotu AR} Hjo]AAH o] A0 A ofwdt B 6}91%
ehujo]7 55 Fol FHE v “7l=A]ofl oo &S 4= Ut

—

Materials and Method

Participants and Place
= %LA Hojzhs B AR fotu s 7| Hof| A ZRSHAL Qle 872 o wAakEolt At Ry %
FuS E7%0] Fojdt wARE tid 2 & mo]AAF| o] Ao A 2] Ho]A WS A0 BA A WS

o ggtu

£ THE 53l o] FoJRiTh o] F AP Q1 Frof ofALE HQl 107 9] WA B E Qo AH4=235]7] 215
T3 NAAR1 AP o 2 om0 FeskxlsHA| Hof 2|F s o= AT oAt S QT Fofzt JH =
Table 12} 2t}
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AT e FHI Tl A3l tlo|H Au|o| A% YA A 4| 3D Z2JE, ONC, 2/|o]|#]
7E 2} theRt =79} 7]7] 5 0] 2E5-017l Lol t|o]F Anf|o| A1 Aty rte] W = UhE Fig. 13 2
o gzl 3 F1tol|A] 2 ofojr]o] 3lo] T2 | Z-53} A|22k50| o] Foj3l or FH| ARgof w2t 2t
3702 o] 5t Z5o] JYE it wlo|A E5-2 fIl ARES Fulet 28 RS 57 flsh Akt
ZAIHE 7 H= Table. 29F 2Tt

Table 1. Participants information

Participant Teac}zlng career Wor.klng Sex Participant Teaching career Wor.kln.g Sex
year) Organization Organization
A 2 Kinder W E 2 Day care W
B 3 Kinder W F 1 Kinder W
C 4 Day care W G 5) Kinder W
D 13 Kinder W H 7 Kinder W
Table 2. Equipment used and products of application
3D Print Leaser cutter CNC

Fig. 1. Floor plan of the creation workshop for gwacheon national science museum(Lee, 2020)
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Materials

Grounds for Data Collection

w A7) AbR 32 ottt HloA 1s AFF S-S ARt w4 o] 1A 108]7] S5k 5
53]7] 57te] oA E5-2 &3l ol FolXlth FAIH 0= 102]9] A4 F- 1-58)7] 74| 2 us2 915
wAE AT 5l wS o2{ el of HekR wo]A 1ol thet HRkAQl o] 2 Zrej el wjojH Am o] A0 tAE
A2 ] 272k 28 R AEo s /U o]F 6-102]7] 592 FotuARso] Al Ho]#7} &
o] T2 A2 dH| Rl 3D ZHE, o] XA, CNCE 28519 278 el Be E55 I ©]
) WA A 9)7|0M dge F3l AR bRl A ez 33457], 2417 2ls], ofeltiof F=,
I 2 EER) AlAsl], HIAESH |9 AS S8l w7 Al2e s 2 EAE 25 g2 U Table

ARG AFA; 11} wjo] A Au|o] A 2GR} 27 o] A SIYAH. wlo]AH Au|o] A 2
EE33 g Akl the /g2 ks ot g Akz dpd vteh 2ol A ] st kel
o2 ekt mlo] EE 3 5 AR o] AukaQl fF-2 3skal k. ArollA 9 o] 59 o
102]9] 7|7t 5 2Rk 33 B9k T 2™ ]9l 3D ZRUE, 2lo| A 9 CNCE 475kl -8+
-5 HFEATh Bao], & Ao 2kR 43 7171 SR 55]7]9) wlo]A - Alofls w7
St 7)&ah 3okt 2142 A&kl AR oM A E = A2 S flgt el e 8 =
FHATt. A7AR= YA A7 Bl thisl sl A A IS Agdll e f 3k
gt o] 5ol A== 58]7] 7I3F F% wARSol YRRl A o=

A2 A Zeka Elshs A Ante] olge Saysigict

2 od

2 o o rok
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Table 3. Equipment used and products of application
Empathize Define Ideation
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Data Collection

Ho]A &5 7doll tiet Akz= 2019 29 178 28217H4] 58]7] & 15412 EOHQ}E%Q ehRHg

A At A4 T2 F 101 JAERE S5l A=A MV A 22 15l vlolA 2 A2 A
FAe B ESIA A, A npx|ep E g1t FEabgoll AT U8tk 714l His A OP Ade a4
Stk i S5 5 A3 7 e 13] QE R £84 I7P— 50804 24170 2 W 1A7F 158 0]
NEA Q) R Fal A= Ut Qe W82 AP A 50| & H55iglon] QIER Al B o & i
EE Z-8oto] Hg A5 Fojake] v o2 el Atas LHJC-LJ% ATAR] Y252 71 =313l

AAbE W] ¥ Sale %71 <l H B AFE Sl wE A ARl He vlo] A &7] Z el o

[r

: G
il o
=~
3

= 20191 Wl ARG ke W stel AEe 2l
N A} A1) AL T 15 FRE AL, Lo P 0 /| 5o
319k o2 Sof “1 Aol tiel) 2 o AbAlal LalEAI AR, “L ) ofl o] gt
192 AU o L oSN, 18 Yol ofed Wfol Sl 5ol A A
= Sof AR EREe| 2%, 17, £9l7), 4, ol w5 BHSEE st Ay
ﬁa Hoiate) oJ7lolu HE2 o17] S5k 2ol ohd ‘e 3FY0 2 FolA} A7} B i
Aol 3 2502 Yoprh mELA ) 9l8he G152t 0|5 EsM FAlo] Bsto] B} Friel A
3} o] A7k Hola} B o] £oj7hA A ZE ofn|S AHF 4 A FEk(Yoo, 2015).
olejgt o2 2 et A A9 04, UE AR 1670lth UE AHR s At
HZ7P7H g Thl S yHEsto] W2falelon] Holxirt HEF Qo] Ir 7|2l AR A <)
Babel 82 AR e S Som WA e AEIsiglrt
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Data Analysis

2| & /384 HH E(Psychophenomenological Method, PPM)=
I o R R E R o L R E
E2S 2t QlthLee, 2014). 2 o] # Auf|o] Ao A 7
xﬂﬂm— 122 PEAP—O] z;% AU FHYHOD 80 v Kaame) RHPYE 531 Hgel 228 20

% 9 ¥ SR 7pA T glon]
A 044 XPOVH 4%31 £4e =& stof AR Xéﬂ“% OJOE 71&e 4 thE AolthKim et al,
1999).

FHE AR E EUR tgat 22 ARl fol5to] AR5 wAISHITE A, A &5 (intersubjective)
o ot o]slE ARk AAstoll A= 22 oj2t 1 T4 Zhol A EBI) 2 T3 oJulo]
H3to g2 YA QlAleh, 1 FTAIYQ QIS oA} o] e AL 717l L= Q] A& 7HEE THKim,
1997). WEhA G2 Hlo|H Am| o] 20 M Hjo]A E5-2 F5 FoAE2] o/ mhefof Aol =

e Felo.
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S, BASlol = olulo] olslE FAISteITE BT B A5 E Al ANS A zdoe
SAJ5HE 7o) ofe, 2 ojgto] Q1= Q1zkYgIe] 7] UK ofmle] S A2kt Aol stel

‘olaf'ste= AANA - SHAA o) (R FiME)S SAIRTH Yang, 2003). A A= Hlo]A EF 1ol A1 2]
WARS O] FSHAE-2 Tslal Aatete] thstollA @ 7k= U85 S5l o nlE ohelstaiat sioint. UiA,
2 AFARE QRME ARFOJALE 71K A4 ol AkaA] EA R QIAISHIL WARSO] AAR 2|4l /st
3 Qlohs Aol 248 Far 71 9fn] & EA sttt 5ol

TFAER DAZ AFARE HA, PARR 2R E HHRA 0 2 Qfo)7bH UEh= Aol tis] |2 E sk
W) YL 45 THKim et al, 2016). 11 & 23t AHE 2 HEskso] HIAEQ] o)n|2 £ &3519]om &
Z3t U8-9] o5 BAI5}7] 9fsl RhEsto] 9 Ao Tsh £Q MFES Taotqich ZH i
FA| =2 Al thZ 22 97| = o] Fof itk ] o] wAREe] Mg A x| o] 7| 24 ofn| 5 2
Sto] HIAES ‘%E%%P‘Eiﬂﬂﬂ olof| TeAgt FAE &SI EA, FA B Al wARSO] Hjo]F| Ao A
oA 2] Fdell Bt 252 A oto] 2AA FAIE =SS0t A, 2e]E FAIRIES dRE 8ol 2
25l &, 5%7} T Zojrte} A7t Adojol] HFsto] Folate] BHS weldh thg 4 2 B
oflA] Zrojzate] Y o] Lol FAf|ol & Zrofufo] ZF A7} 4 =] A TH (Yoo, 2015). 0] 215 EA 2g ol A]
A2 AT HAEAF 191, Frotul s dgAF 2919] AFAR7} AbR A of] oo gofsh= 25 i A
T 2T A Aol M-S ol it okith

Results

WARES] ﬂﬂOIHEM A Aol wigh w71 A 5 W&H Ug FollA ouj7t H]Sst i8-8 Fot 120
o] e A2 BESI1, ojn|7h Zhe Zi77]2] 2ot 21742 oMTZﬂE T/AL) o] 52 870 FAIZ &
23} 519l om FA15 T 3le] HEE TE3ITE o] Mlo|Ham o] 2ol A 9] o] = ofu)'w} ‘v
o|A 53 E3H A, ‘Goltmlo]A -8 AP 95 FH]'o|th. o)A Am|o] Aof| A Q] TIAE A2} ]
£ 2g5to] gzl A7) S 53l ﬂ? J)2toleh= wo]A =7] EF HY F HEe Sl dojxl Al
of ofuj= b33k 2ok

The Meaning of Experience in Makerspace

HouAz2] Hlo]A A o] A0 o) 9] ofn|= A Ae] Hubgg 55 872 on| /g, YAE
Bl 3527 &-gof gt QlA]o] i3 ‘STEAM 155 &3 o] A= =&5| ]t

Changing in Positive Perception of Digital Technology

A Bl 2= 2 A1 B-8&shs Aol it T ek #74] Q1412 IR AL ARNE wARS2 o] A A0
o] 20f|A A& Fsli2 3D = E, o] A7 B, ONC oF 22 YA | & 23 &8¢l HuiM Heldt g
2740l Z-ssi3int. o]2et 3742 A2 S8l 7€) foturksoe] HiAs2AE E-85hs Aol theh
22 olAlo] 2AA 0 2 WztE 4 919) 11 o]a]5t B A glr o] 2olo] H|A s 2|2 385t ZAA A
of Bl A A= U527 3hTh ol2fe o] Hgh= fotu & Aol YAd HAE=AE &8
Slo] Chakst AL BRI S s e uf 2851717} 51 o] K|S 71 S
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3D ZYE(} 2o]x] Z[E]& frolil5 HY oA E wAlEo] agd oz Bge Qe 7 Zof. &
Z 7R ol FH]5] FAL ARESE] ol oF 8] T FEIRA = HA] GEAIEE R HARS] o = Hjo]7] A5
o|AF o] &5l HX| @F&7F AlH|R. ool ZIAIE AFS-oh= Alo] Brds] = Lol A2)7h i
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<EWA}HERLZ>
frofuloj] Qlof 7|7 & ¢l o] w3} AAE= Zlof tijs] Y2l Ql4lo] Bl g . H ==
Z)7AkE HeslaL, YAIAI Q] ik 7] g k2] o] wo] B ZFxEofof Stz A ZFo] QAT Zlo] A
4Jo]c}. 5|7k ofo] 5 o] Krofzh Al ofu] 43} KIQiE o] QlFE 1 12 Ql5) of st A5 H 5
=711 QI7ke B R 2 oher] 7lsdh 4~ gl A Falojr). Tl o] 2 L) O B2 HIAEE2XE H
A, PER| AL, G eopat o= ofelEollA] w7 L, oF7| 4L, FYohe A2 b5 ot F2 Eufe 2efd A

<BulA} MY A %Y 2f 2>

Realizing the Importance of Collaboration and Convergence with People in Other Fields
o WS B4 Folhe TolS Bol SolEA|T, AA| ollA £A4I1E siiEsloF & o 8¢
288l = 9ol Atk 53], Fotuo] napshs Iy v a7 s 89 B s
=3l = Aol ileh SRR, mo|A A o] 2o M o) 2 g Rl Te) ATt w| =S F3l ThE ZoFe] A
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Challenging for STEAM Learning
o WAFS-S thofst 74 29] WAL 8- E3l STEAM w-50f| tigt o] 27 ojnj= 21 QIgl o} Ax &2
74l & o] gli= ezt STEAM o]l thgh uhdsh A 2-S 742 3L QI3ict. SHA| gk LA &tolah= Al
A AJZol| A o] & el As}7] Yt @ o & mo]AH AT o] A= STEAM w-5-3 Yt 24 2] A4S g
Ut =, 3D Y-S 3) 123design T2 130 2 AAISH 5} g & Z2o] ;oM 43} 7|&,
%
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e

3, ol 2ofe] 42 28 4 A0w okt §UAY
43 B9 58] 1719 55, WAl RHEA 5 4
9T 0|8 55} LAHS- Blo]A uo] 27} STEAM 81452
o] tfo] vo]7] 250 STEAM 5] Al o 2 7t}

Fotof T3], 4542 of el Hofil rf20] Feu} 7] &L 1l Lk oJor| gt #o] Xi|Efe} CNC
22 A3} )5 o] HuA s} Fokg ol §slY EXES EEH O 8 4 ke 2E

>

<FulA}RIGREE>

Yol BAIE AL sl E5)7] 2t thget 7| A HIE -85 H= Zl0] HEZ STEAM 1l-9] of
<EWAF HGARE>

Growth through Maker Activities

o uAE2 Mol 5 &5 Hlo|AH =AM A= sttt o] |
A2 ol AulE 5 A, AU S 57 8%, S RE HAE R
= At on i AR Y82 thE 2k

Growth through Failure in the Prototyping Process

oAkl M7 2ol o] 2 EE}] A2t 542 FAlE wetstr| flgte 2 AuiE A Hol glok
wiizol o] GAlIM = Z A S = WA AAE2 TEAl EHIAES] So 2 FAIVF AR o] 5
glo] H2]al thA] = 2 EEfoli ShA| Hrt wARE2 o] e 2 o] RHE-2- of %] 4H| & of7] Zio] of
U2k 258 thA| =4dstalzt sk oA 2 A E lTh fiufehd T2 ek Al2E F6l A4S o woll &
A 5 AN H M2 Aoz FAIE AT = otoltolE & 4= AW7] whizolH. &3, ofo]
tlo] gjoju} ofojr]of AlZtel Mol M &= 5 Aztsl HA] Z3H ZAIE T2 EERR] A2t apgol| ] T
S Stk Aol A wAlAE ) 71 oie| = Faol2) il e T2 EEp] AlAk2 v S A
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Growth through the Use of Shared Digital Information
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Preparation for Implementation of Early Childhood Maker Education

Envisioning a Classroom Makerspace
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