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: Scientific literacy and creativity need to be rooted from a

young age. Education is

the most direct and effective way to build the relevant
knowledge and theories of

information science capabilities. In particular, primary
school and junior high

school students receive basic rather than specialized
education and are required

to be capable and cultured with good attitude instead of
memorizing knowledge.

The integrated activity learning area of curriculum
guidelines of 2019 academic

year emphasizes that learning should be integrated with
daily life. Through formal

education and non-formal education, students can apply what
they have learned

to their lives in order to solve problems or understand
current trends, thereby

enhancing students learning interest. However, 1n order to
fully implement STEM

cross-disciplinary courses that integrate technology, we
still have to face the

stereotypes of learners of different genders caused by
factors such as different

social cultures and experiences. However, an improvement in
the learning

interests of learners through situational maker education
will beneficial to



o M

verifying and clarifying the curriculum guidelines of 2019
academic year in

computational thinking, programming and other fields of
scientific and

technological learning.

This project will focus on female college students and
senior female students in

primary schools in offshore islands, take robot assembly
and graphical

programming as the technology tool, and carry out maker
education activities

with the theme of future life needs. Apart from exploring
the learning effects and

processes of female students, the whole project is an
important reflection for

researchers themselves, helps to improve teaching
strategies and quality in the

future, and even provide a reference for other teachers
through the exhibition of

achievements to together implement the task of scientific
dissemination in rural

areas.

Maker; Creating Thinking; Robotics Learning
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STEM E45& RS s BlFL - TREEIEEE (Science, Technology, Engineering, Mathematics,
STEM ) S5 VO 7 SRS TS SR ER AV 25 /& E) (Sanders, 2009 ) - ‘B2 FHEE] B % R}
EREEIE 1990 FABHHE T - ZENEMSRIENZETTE - BRI THEVE R
(R BRI SR TR MR AR % BURIRIREAAE /7 (Vamey et al,
2012 ; sICEZE A 0 2019) » JR A i B B A AR R 28 SRS A TERSe R — T B 4k U7 =URI R RE
fE SRS (Dale & Lynne, 2016) o

Sanders (2009) 58/ EREVAER T e TR DIRe e T ELERIERE T) - (RIEAESS
BB/ N B A B R R R AR O R MR A TEREER R R » &=
KA SR BRI AL H A /EME (Dale & Lynne, 2016) - {H {02
T HIRTRERERRE )T ? B R H L R R STEM HE=MEF A WHAS—E
HIEERY « HFEZFRZEAE STEM HEM R ER T BA R E R - 45

(structuredness ) » [EIEREA] (context) » #FEM: (complexity ) » EFEM: (dynamicity ) Fl
SEIRAEF BLME (domain specificity ) (Jonassen, 2011) « [fj STEM 24 & FirEr FH A2 2 5508 26
M S A B A RS ER R I HARC B EUEHEIH F 4275 L (Butler, et
al. 2014 ) -

Ry T HEED STEM 5 Bl A\ S SISV RZER T - BEREE B EIER A B S AL E
B EAE R LEr R AR RS RET EERE BT EHE R N R
(e HH N HEFRPEEMNERFTHTRIEF » MERNESRIFAERAFAE
BURRE A BB (FIUIN > 2016)  thRIE A S8 205 TR 5 ba 46 i F Bl
- AlEHE EEEREE T iR EEAE T EE ) AR - e AR AIE
B¥TEETT - HATEINAIZZE NI E RS > Rt - ASTE R EE I EEEE S
4 SETTHEES B A AR S B R RE T Ry AT Y LR SR g L — -

B A mElEBUE ~ 8RR SR L R EKENEE - HEERHRTI AL
BE > HNettRAZEEEHEEENFEE - 8RR T TEEFERRAE
HEEE » H EMEREE T ERE » 315 KEE N ER AR R B EER
FEMEAV g 40E - IEERBHEIAA BB ESRF - Za 80 (2016) 7 (2016-2020 &
B ERER) REENRRAERZIEENFREEN - e " sEASUERER AN
T Hig R BHERE T o RLE RIS R i S 0V R R RE 2 ) i 8 R T
e (RIECHEMEZE > 2016)» FAMIEHTE 108 Y-+ AEEFoHR40 - - i B
) BRESEE (BEER > 2014) > A6 T IEAEGET 0 Ry RENEHEERI A KREE AR
Z— (FEH > 2016) - [ EEHT AR (New Media Consortium ) > K12 ({E4HEE] -
/INEEFE) ZFMEAF I AEER (Coding) TLAARMEE R —THA Al BiHkAVEL S
TE -~ gEZ%E (Adamset. al., 2016 ) -

B AGTAN A 2T EEE B VAR ) - fE R B 2

/4

LA S R AV BRI B A R A s R R D AE ) Z JE R (Adams et al,
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2016) - 3 H#E— P A N T HERANSAE T (FRETRFIEEE > 2016) - {Ef] 5%
A (2010) WF7E3R > WA R EE Gt > MR E A B P AR A R E R
B E - EEHERY) - B s AR GE S ERG T e i » AR
RREAR T R U (F R > B AR SR FH L AR TR

T AR SC T R Rt TR B B B DAL %5+ ( graphical system
design » GSD) TE A "HALIZET | - BNOIRETS » (LA T A
FRETT LGRS EEE SISO RGBS - AlFEGT » EEERE
IR o + A AT e TR PR A » LU BRI EB A (Serkan t.al, 2017)
— M BRSBTS W TER R R T B © $ETHAE 71 R AR S e
11 (RECAKEZ » 2016) -

tas NEEAHS N TEEMEE TR FER (FFEESEA > 2015) - 22H
SRR R AT 2 AR SR NAHRAERIE - S B B R 2 = B P Y BUE A e
MNERZht - 1 BB AR tp 5 (B2 )F BB A (Chambers & Carbonaro, 2003 ; Fff{E
BHFOZR B4 > 2012) « B2 700 B OB AR AR A > d6 (0 FHEF B2 2 UET T ES AT
RESCE BLERES » Eies ARy - B RA S LR (Sreeja et. al., 2013) > fi
HefE— 0 AR 2 5Ok AN ET LR GG T RIEs A AHEEAT AR, (LB 4RI
B > 2014 ) > FARAERER « B ARBLAE JERHS AV H A BB R T (ARImA - 2014 ) > #E
MR AM%Es B —TERERE G - BEREERANENER S (FHTEHEA 0 2019)

FHIEE AT > I E (CAE UG T Es NS THIIRE - bR T AT DUE ISR E B e =
s PEE B FLH - [ (REEEE RS THIHE T (Sezer & Huseyin, 2017 EFAFEEA
2012) > Eitkas NRIRF L ENRIES - AiEfE s E & L EhEE K EalE GREIIEL
&5 2012) - Ryltt > AstEREHEI LRGSO ANEESGE © TR LA TR
aVRHS Y ELER BB AR e A T Y L2 FeEhte 2 — -

F S BRIRR B T SRR MR 8 T 2560 - B - 480 ~ s
i B R E M4 £ L 5 H A S B PR BRI > R g
S R BT GERTSERISEL > 2012) © S B A E B R T
IR R SR B 1B SRR P A & TF R RS TR AL 5 e
T FETREEN 7 o« 2T Sl AT L SIS A T A S A e ok
B RN - EERRESIE AR - BRSNS > HEE EARE T AR B T i (2
B > 2016) -

ATER RGP VR AR B2 E T HG AR ELUSEER BT - BB 2T AR
ABERTEAE T AT AR (ERAGETEA > 2003) 0 AL T T AT TR = REE
EENPEHEEIZOGES (BI5EETtE > 2015) - BERVIZEER - as NEETEE)

(robotics learning activities ) » LA EFRAVRIRATF S - BERCDHIGRERE B R FRE /3T Ko
HEHTEEZBEST (Chenetal., 2017) » Ryltt > AatERE o Z (R4 ~ Uit ~ AeRE
PEs A - M LAR AR B A FIVEERS 4 - RS LA RN U A A S R
T B R RS AR RE ) R AR TR L ZEW a2 = -
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MR LN IR AR S HEE A RIRZEREE » FEER AT - LAEGHRE
MBS ARBCEREEE - MIEECEFSFIETTHAYREE (Benbow &
Raymond, 1989 ) - FRUNEZEEL S5 PG (Nalini Joshi ) F5HHETEET » 5L —E
MERIEREIE "R R SHEAEFIE AR TT | (MR8 s 2 — (e i
o HHEAMAFEEE (K&t » 2014) - BASMNEEHIERE T - fEREEEE - BEEZLL
2 [E] g U FE AR (O] & R ARV a2 (Jones & Wheatley,1990 ; =M% » 1999 ) « Z4EHY
FHEZRHLIE A B AR » RIMEFLEE R E BN B A - B2 S8 Rmay L AEAR
FSFEE AR, (Z2REFS » 2004) - HAITEIN @ S BUREREE] » 5520 A Rt
EAERAGFIS Y N BRI B E 2 R - BAYGERIERILLPIE S RS A -

SR RAEMERIIFEERRE L > Smith (1992) 38R B AELEACE SRR R Z Z
ECERGRESS o TR (2001) ZCERREEERARE L ERRRN B L EEER
EREERRHY  MAETHEER A T 3R A BIRERE 4y > BB > HEEH 5
LRFARIME AR (gender regime ) REE - (RF &G R B LB L AR 2 BUEBRL B 11T Ry st
AZZE - PRBETT (2009) (ERFFERHE - S P AEN AR SE T R E B AR AAE
MEEE EERWERIIEN -

MEZEHANSE TR EONFEEMR - EEILEENFELEE IAYAH R AT R 2 5w
HEERERR  SARHITR - TCHEE T/ NEFSERH A - B 2 3R Ry AT
FEENG - FrEKHIIERRETT » B HYRRE T EAISRAVRCA 108 BRANEGE S m BN 5 E SHIskoR
AR N A4S A AE S - Al B IR A B E R A R A YR S
FRAEiis o DURRDR ] RE SR A ] B SRS 2 - A A2 AR B LR

e NBLEACHVIEAGE T AR EFIAE 6 DRIEERAY B LT > SERBUR LRI
ex A FEARE SRR R A A B R (Master et. al,, 2017) » 2801 > 552
HIHETT EARHS R & 1Y STEM ESSHISGERIE - RSB ARt & Ut -~ &BaFRZRATER
A EMERIEEBRIZIRENS: - (BEfESE BRI RIEAE - eTH 2 E & AR E B
B AR 108 SR ERIELE - AR GRE TSR S I T R B R R AT Y
TRy -

fRIE LA SR Ehis - Aat 5 DU S it i 2R SR AR BB N R AR L B B ey E 5
PR Es N E AR GG T R TR - WARRATERK B EEE TR S
) o HE(EEFSEAERE - bR 7 IRFTLRAENVE B GBI EERSL - ST
AEAGR UM EEENSE - P ARREOELER RIS SR R e E A Pz > ]
BRI » IR E HANBE 25 - HEFE E RS2 AR -
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— AIER

Alli& ) (creativity ) 25 1] LARIZEHYAE ST (ability to create ) » L1558 2 BT - Al
i Ry glE 82 (creative thinking ) > JRA[fEAE EEHE /) (creative thinking abilities ) - &
e VEREE N o B ETEOR AR 10 A - 20 FEE S0 FFERVEREY » SR e S ] 0 g
AWEENEZR - HAHERY - B4 mEERE S T HERD - HRTENBHAYEE
77 AR SR LR - o] DR BEA IR M - — B4R LM E
R4S LT BRI HAY A st AR A D - [T 75 2 5 26 e SR B i i L
TUnfor e B T REFEEEE ) ) EO AR ELE M R S RS RE ST BB e
S GRA OS] 1Rl S R FE (S I TEAE ST 22 (5 ( Markham & Lenz, 2002 ;
Visser, 2003 ) °

BiE EH AR AR H VBRI - WS [EERAEEE ~ SIEmAIENE ~ FISEREIECE

JEE ~ [Blg5 - B EMSEERIHIGERIANE 5 RE N — T RBREME (Dl EESHRIFERTEE > 2017)
HATEIE £ LR Amabile (1996) M5 - HAGG S-S HEI A |

1.

2.

3.

R RE B MRIRSNET ER P BRI AR RIS

P ¢ I B G A HBERC IR BUEA  JO RIS

[E]fE - AR EERAVECIE B H AT - AL FTREAY[EE -

PRSI © PR EREARRE AR A > s AR AT RE A EIfE -

FE R EEEER s HAR - £t > AlETEE A —(EESE - SEEHE _EEEAEDE -
sRELL (2008) B8RRI S HINTZEERE - a] DUELL N 5 i AR

GBI © IR EE - SIS - SR - SRS - RSN -

I S AR USRS, - A - A SR - RERRE - R - R
Il S SRAIRAS ¢ (ERIERILEE A A (B ~ B - HIBF - BIFE - FEFR - S0HEE

B FREAEN AR AR R -
RS BRI © M TR ~ JEHE ~ Bt ~ ES - BIEYIER ~ Bty ss -
H_ERCOER AT R > AEt SR ARE B P 5 - SR - SRR S AT =Y

B FEELEE -

» RHZAE B 5
FHAE DBRTREERIANE T - WIE—MAIE ST (FERERFEA > 2008 ; HFE (A > 2013 )-

TER(ERSE AT AE - Reaeadtls » A IHANS SR BRI AR - I

CMO3 FAH > H59H



R E - HEHECEEEE MY —ERE ) (Cordes, 2005) - FF2HIM5EE 5 A S & rT LU
RS Al B AT 40T (Drucker, 1986; Sternberg & Lubart, 1995 5 3% A » 2000 ) -
MRHL AN 8257750 > Dunbar (1999) S AFHYEIZEE R B @A AP R 7 gig 3215
A REHERE » RERIRRTHT A E U85 (convergent thinking ) ' » 7 REPRITEL A] g HY
MREAI w215 - WRIERANE S B B2 (Csikszentmihalyi, 1996) « (HHHEETIRF
RS {8 A\ &R (G B B =2 A - M EATRIRIR S ~ MIEkEE L IR RS TR
FAICMEHTEE (divergent thinking ) (Hu& Adey, 2002) - {HESESHGESR - #X BB R MR RIS
e AR R ER R R ) BEAREAREE e AREEE > EHEVEETT
% (SRR - T E R IRT RS PTatRA R E - e EEE e CIHRTT
1998 ; ;7 EE 5 2002) o

FHCAISHEE AL R TARL (Mayer, 1999) » B » RHELAIEHFERHUES th
TRV S5 (Treffinger et al 2006 ) - 23t - A 85 BB Rl M FE5 SRS BT B )
AR » TROSRIS A F R RIS S A AR - Bt s s BRI R
FE Bl B RS (BT B R A S SR -

= AEREHIRTTA

BEMHBTFE R B AlEEE SRR EE RN - B - S92 Rl AAS
B35 B TR LUE ARV ES (divergent thinking ) BAUT#E-5 (convergent thinking) AE
J734 (Domino & Wechter, 1976 ) » B4 FFAIEVEEE F @ fH¥EHET (Davids & Bull, 1978) »
MAEERIRE IR E e KR - S HAER R - AllE B REELAERE TRV AIHEE R (£
B TRIFRERSE » 2009) o WS & AlE 4 R AR RRE ST 7

H AHEA FIRVRH AT 5 ol g HAE S HEII A « BREEZ: (2000) Ze%ERH
T ANS B SRR SR 077% > B S AE B MR 875 (divergent thinking ) FYEIISRTT7AESE 1 (1)
W TRcRA - (2) ek (3) BRiEUA © (4) BTy IRk & (5) sal o Bdisfsaie - (6)
PRE (7)) BUETEE) ¢ (8) BRI RS 5T RS RE - SRE - 0L - BRHEIRAY
£Y) - BERE - AUEMERIERTT ~ BUEMERIERTT ~ SRR : (9) SRS T 5 ol |
HAAEUW s E 5 (convergent thinking ) HYZERSRBR LS « (1) BIESIEE © (2) GRELYIZRE |
(3) WAL 5 (4) KA (5) BUBE S (6) BURRIATE © (7) HEftedik  (8) %
Frdi - (9) 78 WkgatiA (SWIH) + (10) BE53gRiiREek © (11) salEselise sl - (12)
A (13) ®ETA © (14) BRMEIA  (15) S&IHAYEREL © (16) 587735 » (17) BRI
S REE RS (BT IEE - BRIRE - BELE - Pl - Bedis - B50% - BHESEEE - B4
A SRIEIREE ~ AIEENAIEEE T « BEEHEL - AIEMWIERTT ) ¢ (18) JRFHE]
SRR (19) AlETEREREE -

FEBHRCERTE S (divergent thinking ) HYSIIGRTTAT - H Osborn Aty [ & 180&% |
EREEANTAZ— (AEE » 2012) tUEREREHMNTE  EnEE U2 8EE SR
AREHERR S HFHAE S (PR » 2002) » ARZJT] (2004) S T A4E & s a2 E e
BRI R E S HAEREIR » SRR R E P H B A E A SRR -
Gendrop (1996) DAor&7AME R B AN ARVATE BB AE R0 - HaE A BN AR S
REJT - TAEWE 8= (convergent thinking ) HYZEERME T - Koray (2005) $+HIEHF A >
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R PR M SR N T B S MR RS S0 S S SRS 0 TE A AR - Smogorzewska
(2012) (F FEEIEBIE - S TS SRR GUR (TGS - 45 R R B A S BRI
AP AR et - BT5E ~ HTHE (2005) $EHERUEHR ARG G115 % N e 1
TR BRI BT A ) 2 O BB TR -

G BE K (2005) &EEFHRIME S S B p M 825 RIS - St SR A RS T
FIEZFEMRE DA - HER SR B 825 SRS nT N SR B AR i 1 () R ke Tt - T
g B RIS AR A A PR T PRSTIE TR ) B - S (2010) RIS T8 E
N W lgEliA ~ NoNESERA ~ BMESIENE - BRI - WRR A ~ PMLARN ~ Ssidif L
BIGETER  anERRERE R/ R HEA A - SRS AR A4S o R E
HEERRTHEEREANE )2 T et T 8Ee Tk o T AT T T ANE T
T B TR ARETET

A [E] AT 825 RS A H A ISR 57% - FHANE B SR07 720 A UK IR A [F) SRlg A At
1 o NIt - ASTETHHRAIE 1B ~ ra7% » BUESE BRI SIS
HARBR B IEREBLN W ks A S R Rt S HaI k7% -

- RS BB

ANEE AR ERE (Fisher & Williams, 2004; Zimmerman, 2006 ) » 2 LLVERE DVEE 1B
ZEEFERES) - EAEREU K EREFREIEE - —EEREIRH RIS IR EE RS
HEEE (EFF 0 1997) » &KHEEEREEnVEIE - SeRAERdlr -~ ZmEdk% (Wilson
& Harris, 2003 ) - $H¥EANNE - SEACEREEAAIE IRYHTT (Cheng, 2006) » K Al%E &
FRERI ATNERIZE  » NMEGEE A E A AEMAE - MEhEE ) - 16 HE &SRR B R
A HEME A RS ER J77% (Maisuria, 2005 ) -

EINARIRHAIETEE - R AR RANE IAHBNE - 85 " mALIER
o TEMR AR T RS - TSR BREACCEE T BotaE ) T ER
RS [ BT R ER - L SRR OAAYRE ST ) FNIE (MMESCRIZ 23 > 2016)
PRSP ER - B TIPEOO R - BT E R - BRRERE ) T RIS, T e
Mo ke T EREE ) VPSR (RIHEMSHRTT > 2012) ; BB E AR ARG CT# &
FEMERL > 1999 5 SRR - 2013) DURASTIHERIESGT - HalASUEE rl AR M2/ R
SRS (AFEEL > 2017) -

ARG AT EERERERMNEANE NRETEAEZ — Gl > 1997) > H
TEFENEFER RS (learning by doing ) FTT/AEGIEIZ A H ATATEZATRE
A B R A B AR B A B A s - 1R R H C AT 1R RS S A A AR T 2 Al
B BLAIEEBBETERMLEE - EAF R ELAIEMNLIEE - LA
an GBEEEEFA > 2010) » BEEEERHAAYAE AT IS [REEE 4 2 Bl Bl (Keller, 1983 ) » &
FTEAREEERAE RS AYEDTE (SRiRAL > 2000) -

AGTETHET PR SRR ERERS - Soikas N R (LI AGea sl ~ BAERH
BE R RUAMEE - WIRHGH SEE R ERCR - TLAERRAVEE - L —20 > KalsrE L
SR A RHAE S5 R AlE T -

O ¢
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REtEEE 5 ReiiEm A SR VBB SRR = A - 7EERIER A R8T BHE DR sk
FUEHEFERLA 16 /NE AIOT A EGETHISRELAIE B 5516k HRmE AR EAERIE S
HEEIEERE - SIS TR AIRE R AR AR RS EA LIEYT - BR TR AIOT 4
JERHSRIEERE RS - W — DR AR HE TR

B FERBECCHEEEERE » B 16 /NEf AIOT a8 ARG tafE WA EE)
SRR S ER TEANS 5 TEARR  IHE AIOT i —bis bR(EERaRERET
TSI ERRORE: (JEE e &) SRR 16 /N EEDC AR Eh 2 U E R
FERZ AT D N L LB N 5 K (40 /NF ) AIOT DGR = -

— ~ B LIRSS

AetE SR OB AT A VBRI RIR IR - e T E s R
RAREL/ N » (EFEEN S 2 F e -

(—)~ SHHZR
RetEHR BT REEIIEA R =24 (L R_E) -
(=)~ SRERRGT

Rt EHHERE BB ORE T E L EERE I RE T BRI AAE 85 - B2 Ml TARD ERIE4
HIREL 2 K> B 8 /N 16 /NEFHYRIEAGET - ERRT AR AT B w2 et -
B HR RS BV E M R AS AR ARSI A E L > I H SRR AT T
PR ER AR AR TR A A - HK > (B IR AR A L B TSR - Ry T
s BERAE SN BRI AE B 5 RE Ty » R Hses \ S i BB IS - Sl B FHY
NG E) > BEAEER TSEAREENITR - 5= BT bAlESE - EEE G
SREABEHCHE T1RCE - STEMEES A R GARZ ] DU I ELaea T DNRE » DRIy A0 an e -
T H RS RUE -

Bl s > EMTRVBEERE MR ER - BHe THEER - FHAEES - EEiE
TIMTRES] ~ FHEMAGRUE « K T ERELAR HR - ASTEMEIRER TR 2 HRkGET
AGETT

%2 EMERE

2ULH el W e
Scratch 2 * %?%Eﬂ@ Seratch 12 o
A Y SomehBRRE e R e e
s, © REERGE e RSURRES e wfEY

et
Y B 4d Bl @ BEfE Arduino B @ THEE N 4HELZ 4 @ EELE R
TCREAS GPIO 3 E#E(E 4F o P/ SRR
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EERAVEER AR - MEIH B ARRAERE] - B BIE S BN R g rcE Ry AR
T BRI B ER S B IRANE

(P9) ~ TEERHE R

AetEpsErE ELVEME AT - Bb Rl - BB EE X BRI A G SR (E
HITERE TS - EAERIIRERR UG - BRI S - SRR RIEE
PURGREEEN SR  WICER BRI RS - ROERTRELLRL - PR BRI - HEE
BRI A AHE T

L REHE  WREEBET - KU SRS B 1 AR THE R
FELA -

2. EEOY - EiE%Es \ALEE - Yl4EEL Scratch FERCE%HT > FEIRSERAHSEBIEETE - IRfes
AET A PR -

3. ERiCEk ¢ B/ NHEIGETEETE SRR IIACE -
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