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Maker movement in. STE(A)M education:
lesson learned from a literature review

SR

I8 37 BROK B (R B2 A B R
[ 17 5 SRR R (6 52 2 (B B B R L 31T)

digschool@gmail.com

m =

A& E B H 7 2006 -5 — 5 Maker Faire B LIS PR 2 B3 S BN B S #E
Rl RAERIE ~ B - TR - B (STEM)SHI - HATE A2 EEH - EEA
H G IR BLIERAE - BEfh BY 2 AR BN & STEM HYEEE - (AL - K TR AR AT 2% 4F
STEM B EAI% EE) T 2R EE - AH7E{E SCOPUS EfE F iz 2008 F £
2017 SEAQ BRI SCRREITITFE > & T #8 H AT STEM 208 1 Bl & i Eh it 2 Ay i 25 (4
RO~ B~ STIELEERE) - DUR AL 58 SR 5 o o3 A B APT AT DAGE SRR Hh SR B 8 -
I AR BN~ SRR s SRR RS EEE -

BE#E Y - Al AEH) - AlKZEf - STEM » STEAM


mailto:digschool@gmail.com

Abstract

Since the first ever Maker Faire launched in 2006, maker movement has been
gradually influencing the educational trend among countries, especially in the
areas of STE(A)M (science, technology, engineering arts, and mathematics). So
far, some studies have indicated that students or teachers can get assistance
through fields and courses of maker in integrating their learning of STE(A)M.
In order to find out what STE(A)M education has gained from maker learning
in recent years, a research was thus conducted by this study to search for related
literatures based on SCOPUS database from 2008 to 2017. We tend to
understand the current research trend of maker learning in STE(A)M education
(years, countries, journals and issues), and also sum up indications from
analyzing those literatures, including aspects of: a) instruction of teachers; b)
learning of students; c) curriculum development and d) field construction.
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B¢ 2006 F71 555 Bay Area ¥ 55— Ji Maker Faire DAZR - gl 2 i #h 2L 4%
TE B PE 51 % 7 i (Blikstein, 2018; Clapp & Jimenez, 2016) - 43 i A% 1
HERNAIE I TR R A E S B RE I (Dougherty, 2013)-
TEHREHRYS WA/ N0 TENERPEENSGE S (1585 HE) g2
WCHAEE - 28T » TR A & AIF EE A% L FTfE - Dougherty (2013) #5i4 > A&
HIOREIE & — M2 A HE ST BT MEBEHEIR R ORE WL T &
BE A FTE2 By A0 a7 ) S (E R AR TR E - AL > e A H MRS
RPN H OB M AR A BAIF EEIE R -

ERAERF ES SR ZE R ERT  BE AR EREANEZER Rt
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f2 it Arduino =7 Raspberry Pi B AR G871k - B 7 TALISN - g sestak
TR B2 SR - 32 4 {7239 (Blikstein, 2018; Cohen, Jones, Smith, & Calandra,
2017) - R DIAIH H R HERE a8 F AR EHEHBNEE X224 E
T o NIt > BB HE CE#2 R AT #2572 (Bevan, 2017; Hsu, Baldwin, & Ching, 2017) -

L4 > 1990 FHEBBEFFIE R S E T STEM (Science, Technology,
Engineering, and Mathematics)—3d] » H 75 5 2 77 & 55 B Al B 52 A 25 B2 5 i T A
FERIEH - DR T 22 1Y% 3+ 77 (Blackley & Howell, 2015; Sheffield, Koul, Blackley,
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KW 78 & SCOPUS & ¥} B o 1 = A5 B SC B # 17 i 58 - SCOPUS
(www.scopus.com) B & Bk iy KRS [T Z &R E » ERKH 2K 5,000 (@ H ik A
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Rl By maker 2 F#E KK - B = H KAV K2 8 STE(A)M ZE 19 FH B b 5%
RHER G - HERBE T IR - ¢ SCOPUS & irlE LA (a) makerspace and
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keywords iz » # 1€ F 2008 £ 2017 Y journals H %I 7 & » S EAIEAEI @& article
and article in press -
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FAy 2013 2014 2015 2016 2017
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B8 A BT B 09 HA &5 4y 0 A14 Australian Journal of Teacher Education -
Educational Media International - International Journal of Child-Computer
Interaction ~ Journal of Extension - Journal of Pre-College Engineering Education
Research ~ Journal of Science Education and Technology - Library Management -~ Phi
Delta Kappan~ Psychology of Aesthetics, Creativity, and the Arts~ Science Education-~
Studies in Science Education -~ Teachers College Record ~ TechTrends #1 Thinking
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& B — SR I B W (I SH IR Y s R ﬁﬁﬁ’l‘ﬁ%’%ﬂ’]vﬁﬁﬁ’ﬁ&ﬁ?&ﬁEI’]%“??@
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3.2 H3E

B TR AIZEHFRGE STE(AM ZEAHEBTRERE - M5 H
AYHETT o3 > BB HPT M EI R HAY > B2l E ¥ STE(AM Ay & -
Bl Z EB A5 [ BB R AR -~ Al =S E S EE - Al g aliE s - 3R
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Peppler & Bender, 2013;Martin,
2015;Bevan, 2017

EIESt bk akO TR ES o=V 2 id-URn

SR AR 40 ] 5 B Brown, 2015:Flores, 2018

Bevan, Gutwill, Petrich, & Wilkinson, 2015;
Clapp & Jimenez, 2016; Letnikova & Xu,
2017; Blackley, Sheffield, Maynard, Koul, &
Walker, 2017; Sheffield, Koul, Blackley, &
Maynard, 2017; Litts, Kafai, Lui, Walker, &
Widman, 2017; Bevan, 2017
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Holbert, 2016; Barton, Tan, & Greenberg,

Bl & = RSB B E 2016

Letnikova & Xu, 2017; Hendrix &

= = A - ['—L'g -
fi = 6 Y Bl 2 22 Williamson, 2017




Sheffield, Koul, Blackley, & Maynard, 2017;
Al 2 i g Al S Saorin, Melian-Diaz, Bonnet, Carrera,
Meier, & De La Torre-Cantero, 2017

BRI Bl 2 A B o) 5 | E 205 182 R A 8B 7 - AH B8 O/ 58 B a0 {7 £ 4H 4% B 24
EfiZ% F (Peppler & Bender, 2013; Martin, 2015) » & K-12 fYZy & 2L 72 m A B 5
FEHYES R &5 8 (Martin, 2015; Bevan, 2017) - fEFRIE A 55TH0 7 » W ZEVEE
ODAERERAIFE A E STE(AM EEFE - 3RE2 00 2 HF 815 &1 (Brown, 2015;
Flores, 2018) - ffj ;5 SR A2 {2 #ETTHF > Q0for 8 I BN EZ2 9 (5 00 (Brown, 2015) -
TERI % B STE(AM BB 28 E bt seay BB - 2 A FE 1T SR
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Litts et al., 2017) ~ E&{flg 1] % & Bl L AV EE 588 & 2] STEM 1 (Clapp & Jimenez,
2016) ~ il 272 A= HY Al 75 77 (Sheffield et al., 2017) DA s A [ 25 85 HY 22 5 o 401 4
175 3 R R 5% 5 5 | % 22 5 B il (Letnikova & Xu, 2017; Hendrix & Williamson, 2017)
% o B AN F 2B SCLBUEE A 7y > W 5T (Barton et al., 2016; Holbert, 2016)
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2016) - BAREIZEE T Ay Al ZF 22 B 4> > Letnikova & Xu (2017) FI Hendrix &
Williamson (2017) Hff 9% £ S 45 R PR a1 & B & 68 2 17 8l 2 22 ] AH R B /2 B 1 15
W[ EAF - iz 1% - A B BB RIS TR RE (R IR B 5T 2 2B PR LR - IR b 5T B
FERER =B REE STE(AM ZER - AT 12 72 F a8 & 1 8L Al E 7
(Sheffield et al., 2017; Saorin et al., 2017) -
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(Bevan, 2017) - £ Bl & 2 & AU RS 1 HE 38 > ftl sk 25 1 7 RS T 22 38 5 (constructionism) »
s aT Ry AL HE A E2 3 (Design-based learning) 81 Dewey HYZ(EH 2% - L2/ A M
A B Y & a1 By ABDE o 3 2 A R a B B s 5 AT S Et B4 2 (Bevan,
2017) - MAIEHE Z AT AR DB ER AR e 8 A EfTHRSE - B ERER B2
T 22 E B v DURY B A R DL R BB A BT 2 FET Y E B (% (DiGiacomo &
Gutiérrez, 2016) - {E X RAETT A A 1T » HENEETEEEEHF - FEEXET—
18] 25 22075 Bl EE R 2 JEE (Brown, 2015) » 7R B2 kR SRR B B R o AT
TAE o BEAh - FELS TR [EIME AT RY B 2 — R AV 225 1% & (Barton et al., 2016; Holbert,
2016) - Wi H IR Bt R B E A 550 LB LU - Z0ET IE (T 22 B AT 0y i A2 1
R E B AL > B G B R AR Y T A T JE [ RE AR L Y R 2 (Bevan, 2017) -

332 B4 2H

TEEABREE 7 » AR A EEEE STE(AM BEMERIER T o DIGEE E A
HEA [F] Y B A E SR (Litts et al., 2017) - W EH B A A FRE TR Al
5 K0 Bl S i (Peppler & Bender, 2013; Saorin et al., 2017) » #E B4 12 ~
I ¢ {08 0 1 8036 0 AT I = (Bevan, 2017) « 36 4 ) 2 F B L L (91 3D E1 %
%) 455 STE(AM HEREAN A (ML ~ £Y) » EFEE S HERES > a2 InE
{800 BLEL B Ll (Letnikova & Xu, 2017) - (L » fESCRAERET AT 40 - BIBR A EE G
F] STE(AM ZEHISREH N E2 AN EHEGZRAEDN

BEAh - 22 9% 02 B DU A B 25 453 (Brown, 2015) - Jaber #1 Hammer (2015)3%
Ry 1B EREN TR HEEN R B 2 BT S ELLER - ik B SOt 3 R
HEFEREY - BN E A A —BEEEH N T RATE B 2 A & BAY (Blackley et al.,
2017) - (R L 5 JBh 22 A= AE HE AT S B - BR TS HIEAV R 2 AN s B S i Y & F
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% (play) #1 £ 2 (exploration) (Peppler & Bender, 2013). i £ R A% 5% 41 o] 22 fRUE?
BSOS - AT ER S 2R R R IE N AR R I -

FESRIE AR EL 77 > LA 3D FUEI R Bl » = Bili o] PUAR TG EL el 5 BR ~ et B B Al T
T B AY AR #E 1T 55T (Brown, 2015) » Eflm B (print trials) 2B 4a 3D I EIHYSE
—& > EERFREEEAIR G - P4 n] LULEH 3D I EIHY ScEt B E] 3 2
HELO - # M2 BIRVSBIEeGT Bt - ZRIAT 5 E2 4838 CAD ¥
EITEBBEANENERE  SRNETERTERBENVEER Y EAEHEER
Z Wi > AR T BRI AIE DAETRE T - 1% > —H A R ARt ERK
B AL DUE M B CRYRE 1T TR - B8 TR R AR 18
e L m [ AR AR AL -

I AE SR T2 N S HY ST S Bl 7 - Bevan (2017)Ew 40t =FE a7 AL - 55—
EEAEE  HAICHSZHERKNESFEE B BT B Bl aa s &
Lego kits = Robotics kits - 240 & R ET R A DUEAEN A A PR B > =
A £2 78 R B ) R 38 T 70 il Ry A J2 (Resnick & Rosenbaum, 2013) - [AffE > ZEil
S| B FEEEHESEIIMEEEE TN STE(AM Wik - 5 _fEE A = ER -
Al 7= i 5% (creative construction) 25 LA VHE R ZHH T » IREE24E—EHE
RS T > A K EEEER > WIRETHEATTHRRE » #o5EE 4%
R~ FEHMR T ~ BT - BB EwTE e Al 1 o Ry
fiF L RE 1Y 3B 2 (Berland, 2016; Wilkinson & Petrich, 2014) o {1 32 5% 51 A #8 86 2k
E o E ek B RN 225 AR R R A R Y A AR T R 2 TR AR B S8 Y ZE L (Quinn & Bell,
2013) -
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Bequette & Bequette (2012)F5t - #ANAE s st SRAZ T - 75 22 B o B 5 25 g b AL 581
arle o EGRIZHY — 3R - R AESRIE ST > BAMBMER IR - 5k — T
T BLF R A e R B S0 R RE T B2 A R 9T Ek(Blackley et al., 2017) > ZfififE
R AENEEREESIRENS - B2 ZEMR S A ESEEVEEANE > I
MR AR AR IE S R S BT A -
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STE(A)M Z F HysRIE A 5% at » 7 HUPLL AR BOR AL - BT Z 5[ E > 25
A —EEE - HIRW IR 1]l ZAT 22 RS LR AR S at IO DABRET - B8 = &
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SE R
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