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To enter the digital content field, interactive
design of emerging technologies and curriculum
fundament of digital cultural and creative design,
this research project constructs the curriculum
framework on interactive perception design, using
multiple innovative interactive teaching models to
enhance students’ learning motivation and outcomes.
This study wishes to develop the competence of
creativity, 1magination, science knowledge and
engineering technology in digital design. The
instruction includes science knowledge instruction,
engineering technology learning, theoretical context,
research analysis, design competence and
implememtation development. The goal of the
curriculum experiment 1s through digital learning,
thinking about service design and service learning
methodology, combining local fields to conduct desin
and planning and technology implementation. The goal
of the curriculum is to: 1. establishing curriculum
development and creative team. 2. integrating with
local resource to develop a smart technological
mobile platform. 3. adopting diverse and creative form
to design digital curriculum content for various
objectives.4. utilizing panel computers and
interactive technology to establish system of digital
technology by applying industrial technologies. 5.
transforming the teaching materials through science
knowledge of information and communication
technology. The execution results include technology
innovation, value-added applications, and the
establishment of teaching materials. The execution
results show introducing digital technological media



B Mg

into living innovation strategy, using smart living
perception analysis and content-oriented design
thinking method to configure the development. Through
the integration of living technology, mobile devices
and cultural space and introducing culture into
scenario simulation and interactive device design of
living technology, we can facilitate the linkage
between academic research and industries and the
development of key technologies and talents
cultivation in related fields. This teaching
experiment conducted in the research project of
Ministry of Science and Technology has profound
influence on learning outcome evaluation and value-
added applications.

Emerging Technology, Interactive Technology, Science
Knowledge, Engineering Technology, Imagination,
Digital Content, Core Competences, Learning Outcomes,
Industrial Economics
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Evaluation of Design Competence, Imagination and Learning Outcomes of Interactive
Technology Based on Science Knowledge and Engineering

The findings of this study which have been published in jourals and seminars include four axes: 1. developing
and establishing key interactive technologies of science knowledge and engineering technology; 2. analysis of
design competence, imagination and learning outcomes; 3. teaching strategy and curriculum material design; 4.
introducing science knowledge and engineering technology into technological cultural and creative application
and using service learning as learning strategies and using service design to conduct empirical analysis.
Concrete methods and research results include developing key technologies and having imaginative teaching
experiments in the developing stage, combining mobile technology with emerging technologies such as GPS,
LBS, SOLOMO, AR, QR Code, wireless network, etc.; we further integrate urban areas and take industrial
transformation area as basis, equipping them with cultural and creative elements and giving them features of
local culture. The production outcomes include “interactive technology: media, perception and design”, “digital
cultural and creative design” materials and products (Apps) developed by innovative technologies.

This research project and outcomes emphasize under the context of high-tech industry, the intervention of
emerging technology and interactive design, through science knowledge and engineering technology
combining mobile devices and digital content design, we think about local industry design, digital content
production and spread local industry human and historical culture of local industry. This research project
develops Apps through the application of information and communication technology, entering real-life field
and applying technologies in everyday life. Through the establishment of mobile tour guide system, we
combine with past history, cultural geography and human spirits after the transformation of traditional industry
to modify the service design procedure, introducing new opportunities into marketing communications and the
application of living technology for local cultural industry. Through the concept of “technologies base on
locations” and ”locations base on technologies”, this study uses information and communication science
technology and electronic information engineering technology to spread innovative perspectives to examine
local culture and connect them with younger generation, expecting them to pay attention to their own culture
and enhance their identity through their personal visits. Meanwhile, we cooperate with shops, fulfilling the
model of creativity, innovation and starting business to form a fundamental development strategy for
culture-oriented value-added application of living technology. The developers center on universities and
graduate schools to connect community schools and the residents through the research project of Ministry of
Science and Technology, wishing to extend the application to every area and every town.

To enter the digital content field, interactive design of emerging technologies and curriculum fundament of
digital cultural and creative design, this research project constructs the curriculum framework on interactive
perception design, using multiple innovative interactive teaching models to enhance students’ learning
motivation and outcomes. This study wishes to develop the competence of creativity, imagination, science
knowledge and engineering technology in digital design. The instruction includes science knowledge
instruction, engineering technology learning, theoretical context, research analysis, design competence and
implememtation development. The goal of the curriculum experiment is through digital learning, thinking about
service design and service learning methodology, combining local fields to conduct desin and planning and
technology implementation. The goal of the curriculum is to: 1. establishing curriculum development and
creative team.2. integrating with local resource to develop a smart technological mobile platform.3.adopting
diverse and creative form to design digital curriculum content for various objectives.4. utilizing
panel computers and interactive technology to establish system of digital technology by applying industrial
technologies. 5. transforming the teaching materials through science knowledge of information and
communication technology. The execution results include technology innovation, value-added applications, and
the establishment of teaching materials. The execution results show introducing digital technological media into
living innovation strategy, using smart living perception analysis and content-oriented design thinking method
to configure the development. Through the integration of living technology, mobile devices and cultural space
and introducing culture into scenario simulation and interactive device design of living technology, we can
facilitate the linkage between academic research and industries and the development of key technologies and
talents cultivation in related fields. This teaching experiment conducted in the research project of Ministry of
Science and Technology has profound influence on learning outcome evaluation and value-added applications.
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PR enR RRE g M PR R g o o HTATE P R AR i A
FFIEPR A EF ARG S KA - BT RAPAY > AFEBRERY €7 3F 5 TR
7



TESEESL KL s R E - AT 1 F AL aEseaw 7 (Kryssanov, Tamaki,
Kltamura, 2001) - F]pt > 3 %’ﬁd Ao T M B0 % 0 hd 2 4o TR A AR (model
of the design creative process ) fr - dpketAe A e #405Y  (General procedural model of the design
process) (Joseph, 1996) - K3 KT FELARAFHERT 2 PRFLYFE > MR R 422 BE D
E3tae 4 (Verma, 1997) »ie 7 W BRFEAHIoR KT DR » SRFFEfeRF 255 M -

it Bl S £l P el & (White, 1990) > 18 o~ RIHenfEAR? o gf 4 > 2 Hoele (T4 > B if4 B
—g‘ﬁ le'/r'f" sfELit A o Fpt o BiRd L e g A ypiff?“ 4222 & # 4 (Lindgvist, 2003 )

R BRI B ELTRT AR OE AL > s RS B RS xRS £k
*°E$J{%éﬂﬁ&{ﬁimigé@,ﬂiﬁﬁ“ﬁmhuﬂhﬁ%ﬁ%m@%J(43¥‘
MEF 2§52 »2011) o Tk, PAMRL A P94 it 35 %k (Beaney, 2005) - 2 7 3%
TR AR PE Y ERY XD EAFF RS RpF s T E MBS M E'mv”f"’r ’
EEYRBEOPEFF T TERF RS | FRE RS 2 2Rk (Liang, Chen & Huang, 2012 ;
MEAFE 4 > 2012 F T8 - MEAF TP F>2011) o B4 R APEL AR LBT A2 >
FPEEFHENS FRE > 8- HOLFTERARR R A B g (gL E R s
2011 ; Liang, Chen & Huang, 2012; Liang, Hsu, Huang, & Chen, 2012 )

R RS g4 2 0E% 4] rd WRFAEFw DR G i > 8- HBELGS TF Ko
E é%\’ﬁ PRH T RG> PHREE 4 4 244 (Chen, Huang, & Liang, 2012) - £]i 4 0
ﬁ'ﬁlf“i a J&E‘Eﬂ Flbe B G R BRI Rl S Al@ A 2F % > AR Pd ERBHEEZBRER
TR o FIeR g TRes pld 4 5 EM TR P s 4 (e ~ A2 0 2004) - sefRih
K BFH*# o BGA AR BR TR REFFEL S ACHFELITY o gy AT HBIR
Rl AN F 53R A B RS HL B EL S ERAEHFT* > RIF  EZEGEREL
B s s (Fv & MEFFMF 2011 TR~ FPF ~ 5% L~ B> 2012) » 7 4o
Chen, Huang, & Liang, (2012)# Liang, Chen, & Huang(2012)# 3 #7# 4p % i o @ fRf) 3701 5% 22 cfe |
» . gfr TgIzris s ~THE X2, & T8Y L% | &4 1 4p#(Liang, Hsu, Huang, & Chen, 2012) -
rﬂ”‘ ARG TREAE L P TR TER R T RANE TR e & T RIAT
ﬁﬁyrﬁ§$myr§?$%J{¢Wﬁﬁo

AR BE R A T4 p TRk adednrd v ,ufq HiEHA TR A p Nk o
R e B BT ARl R U D R @A e E R e F
R F bRP AW LT K - TRk F R R 3T R A A TR o T
RlIERHin? B ER BB @M R A hilfe > - 2 6 #2500 ch ke el k> BB
CA o -G SRR T I B pT AT TR I AR R A TF

=

el N e

ﬂ%mﬁw%;@&m&&?ﬁ%%@%@Wﬁwm@ﬁo
APLF L BRERFREY A HF L2 BAFT kﬁﬁ?*ﬁﬁﬁ*ﬁ“ﬁ%7%ﬂ@ﬁ
w%’m@A%FKﬁ&m?gf % > gﬂa4—@kﬂk7&%%ﬁ R RV I 1 S A

B ERE G G AL R T A2 7 ki L st (Salgado, 1997 ; Gatewood & Field, 1998) -
P F F4tp Aoxa g (Prussia, Anderson, & Manz, 1998; Sadri & Robertson, 1993) £ £ 7 2ca f
(Tierney & Farmer, 2002) § 24>t B FFAIFTRE o d 0 Bandura(1997):}p P AT G- B TR AR S
A o Flut Tierney 22 Farmer(2002)#-p A o»ait W& Al 4 1353 B & > B hrg T AR p 2
PEE > T RAIR P AT AR S p A Ti BRESRARR Y 0 R B AN FLE R

T
ﬁ%%?éilbw L 4 1 6 R o



Amabile % 4 (2005) :};, did %wik;i,%g'if“ﬂ—%f%maw BIFTA Bl = R enplardipd 2 B
Eam AT iR AFEAR IMkL BOARLITE R F OB SRR 0 BHAIRTE FlY § 2 W

HiE A KF RIFTE T DG (f, ﬁruiu‘g}g ) A # 2 %(Bandura, 1986 ; Shalley, Gilson, & Blum, 2000 ; &%
BEFC S MUEAR S HRFF 2 2009) 0 ¥ b o FFHF R BEEY Sl BT HET 0 LFFR BB OE ST
BEF LR Fehm w2 % 0 bldod 2 H ok (Silverhart, 1994) e & T4 4 K | 7 AR L A B4 chF Y &
Peipikz - v A A2 NF Y e B Y 248 (Mowday, Steer, & Porter, 1979) - & *t Az | 2 L BIFR
LA BIFR HD) e ,i\« ehienk > Tt o e &\da AMFEFE (] Bd ﬁ)mgcgfr@_%\ﬁ,ﬁp FIE 2 $ 4137 F
ﬁ@mawa;\%fz’mﬂ,m ¥ - gﬂﬁ 2013) -

Flb o AR L ATEPEGTEM) R Y SR F Y RS 2 RE R (ALK
Fe N RGTRAFR G E R SAFTRELAE)Y R EEY 200 Ra o AT R R R GETEM T B
HRPREAPP 2)iBE ¥ AR FHMEFEAMREKRPIT L o« FIP AT LE A 1990 254 H
¥ = % =& (Outcome-based assessment) & % R4Lin 2 _5 F 2~ F L e § ¥ 378 » % (Fwu & Wang ,
2008) - = Flr BV 2% Ee k8 5 #5055k (backward design) » kAR A PEF H E 4 B 5
s 4 R R S ACE At RPPHBOREEFETE N B e BREEFG w5
Adke LB ERTIFEALE D 2011 EAzH A F dhranrgs L FE TH A FY Lox ) (student
learing outcomes) S+ & f (R 5% ©RRSE 2 (L EVL PSR 4) (Q) B0 R AR
Hffread (3) Evi g wARF Ao AR o a0 AFTREMHE
W B R RIRARR T R AT RS Gt E R O S RO B A Z e S R e

= - RwERG e

B pliE A *t@in*%ﬁ&ﬁ%é?mitﬁﬁ_%%ﬁﬁﬁt%*mﬁ%*ﬁfﬁﬁ%’
HRATEPHEAPI BT EEEREG w5 R REEOR T e gttt o AT B Y AR X T

LEERTTREFIRIREF Y B ARE ErRIFRFRE X > FHP g oma 1z
Pz 3 ﬁvﬁiiﬁ:&’ifrsh BRGA DM MIATEPE D G AHF T L DF Y A 0 TR
CEEEY R T REB L EF Y PR R T BB RT SRR L F a3
By TR RERGEPER PN EDES > FEPREPR Y KF R0 RE LR B R D
HEPE4 > PRFATERFREITA  HE B 3 S RAFFERFHATRAL G HTBE
oo Bl RGBSR BRG0G0 AT B R BT KT o Y AT RN
Ry B FEe 2 RPEGARDI & REA 7 U ARKEREY DFEY > BEIRBRF D E0EY
BERAMSG G2 EPER BV EROELHEN > TEAFE2 FEVEREIRACAFARY
SR A TR G 4 o

=l

ﬁﬁ%ﬁ?ﬁ%ﬁ?ﬁépﬁ’%é T8 LB 2§ Hoor # (edutainment) Jo bt 2 0 2 B 0 s
BT S P AR L KT A RS m%ﬁmk+%zwm#uﬁﬁﬁﬁﬁyﬁﬁﬁiﬁﬁﬁ

e E YN EEPBLANEFE “,3*5‘;%’ o Pl FE g et &7 g ¥ (ubiquitous learning)
mﬁﬁ’W%éﬁ%ﬂ?u,m%%*ﬁﬁi“Eﬁﬁ4uﬁﬁ&?%i%%ﬁﬁ@%’%F§4%

BARREFIHFEFL Y (IR RFR)EF AL AL~ ZAFTHEBEERRAA KA F 27 o 125

4 o

r;"?"ﬂkiﬂ :?{?57%} —‘_Llj PBL =3 "zg‘.f—y, I——F%ﬁi\?{ J—p’%?ﬂ m)’@_’l’- , F‘Z—'B'é_‘%mﬁgﬁ‘

FEHF ¢ 35 L@ ¥ ot ik W %\ﬁ’#ﬁ—mﬁﬁz_’ R B (S p A B ARG o

AR ESE YR > MR REF B EE DAL E B4 (Biggs, 2000) o B s %
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AT K R K,ért TRARFTE s e B BT A A TS REER T SEY X
SR S N S mmé GG AT ORR ALY PHERFR S uﬁ/% %R
i‘f#;}i;}ilﬁiyénb\k]r@_ B BN E- HREFXEPHEIL AR YR PR o
Fot o dfe B & BB 2 ] BRI B AR FARL T R (B ARe PR E 4 B A AT
Ea ER L ARFNF YR -

BEEFRETDJAR > F P s 3B BRI RN EREETVFF L F LA AT
ReEE A R RS Y “‘%ﬁ #p@ oo ﬂ‘u{;su CF LGSR B A I A ATE I R AT 0 X
TR NSk AR 5 Y fEAz o Dewey(1916):% = & A (reflective thinking) &+ 3 &
BlendE % 17 5 fo d %ég'i%;aeﬁv#%:i@.ﬁg- c BT F R L AR A RAEfR AT U2 g
Fi a4 (FIF W~ e4 2008231 %hp ~ 4k & »2009) - & Wade(1997)# &1 & LR 4 1
e R FE e L R REAHNER BB REFLR R NER 2 HERTARIFERF L
ARG T ARE Y3 F AT NERRAOS R F LR ERATHB RS FE 4L FLEREAK
78 (§ 2 0 2000)

#£t Dewey(1933) & ek &> 5 N AR T AP FEEY pa? > BA G P enZ G AaF 2
EE o IR BABE Aot skl i 0 REGE LER L S E N hE ¥ N > Dewey B RF L
M PRI BRI (-)RR - BRRE (O )T PR R (2)F ek e A4

T4 B e & (m VR IR ER B (T)51 8P B % K ¥ % (Dewey, 1938) - Marquette
* % 7 % > % (Marquette University’s Action Program)#& &1 & L= R » ¥ 0 A A AR E Y > % 1y
Phes 8 4 0 @ H hpl B8 ~ 4 32 e0 4 37 (Scheuermann, 1996 5 %l E - & %{: » 2008) @ 1. =i~
(orientation) ; 2. @ % (observation) ; 3. g % (feeling) ; 4. % (interpretation) ; 5. ® % 4 47 (personal
analysis) ; 6. 4+ § 4 17 (social analysis) Eyler 2 Giles(1999)#% 413 »x & ¥ ek L& F I B4 Fﬁ‘r(5C) :
1. @#&(connectlon) 2. ¥ 4 (continuity) 5 3. % % (context) ; 4. ¥ % (challenge) ; 5. ¥ (coaching) -

LA R g2 b (forkedroad chfist > T2 g HA DRI R ERLAL AR &;r
’s}‘f L m;ilﬁ ¥ %] (Kolb, 1984 ; Dewey, 1933; Eyler & Giles, 1999; Cress, Collier, Reitenauer &
Associates, 2005: 86 ; 1% W ~ ¥ & 45 > 2008) -

LN FHRDP BB ATFRIAE DM l#p TR b SR BAE MH AR A oD
iAo B A EF F 0 B §F # S HEIATIE 5 (Amabile, 1996 5 Csikszentmihalyi, 1996 ;
Sternberg & Lubart, 1995) - % % & r’ﬂ.ﬁ? il A ; N A$s 48 (intrinsic motivation) &7 ¢k A #5 %
(extrinsic motivation)® i 7 1 & ( Deci & Ryan, 2004 ) - 4 X2 ¢h . d 4877 5 STk R AR T H 2 o
B % (Lepper, Greene, & Nisbett, 1973) o 8 4 » 22 Td il | 4ok - 54 ~ 348 H S0 B73 0 5
WEY A TR REs DK G o M ARERG @@f"'éﬁi” AR &R AR FIZEE  #EP RO
p L‘a‘ﬁﬁw’ AT LT G 0 X ARG T £ o @ Amabile(1996)# ) #: # E e i) o o
Bl A G SEn bl fde B ihs”’fwri"* EE s LG S AR R AR ok B
Eoiem B BHMAEF TER - BIREIwR- L ERE —‘g i (4 Deci, Koestner, Ryan 1999 ; Lepper,
Greene, & Nisbett, 1973) &+ i):v;: @ Yoz w12 8 pr gl (predominant psychological view ) » & i3 2 “F A
BoAs i h GE AR T R e A o T RAPM AT LA I BB R A A 0t B b 48 AT AR AP

e

= > @ x5 5 enfE % (Ochse, 1990 ; Sternberg & Lubart, 1995) < B 4 #FFE R 4 2 KE ¥
PR s Moo B2 F T HET 7 Fﬁmxﬁ4#%$*_§33"ﬁai EAAZAR - BALFTAR A DIFE
¥ 8 %% > g"jp-a—l[%&lﬂ?'7&f§.ﬁ-?? MRS R N T F,ufr'\l%mﬁ‘bi"vmpf&'\m}‘ﬂ’
T A4 72 FaiF s 58 (Allport,1937; Salgado,1997 ; Gatewood and Field,1998 ) -
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Gardner(1993)*“£, Jig 4 3B L P dpd o -éiﬁ B A A BHAIREERAY T FHT LR
ik d o kT2 D FYERBEFFALEL B XA FHEE A 5 L L RFE - B Csikszentmihalyi(1999)*+ £33
PRREGY BRI LALNR CE PR BB DI R D FT 7 TR E AT R T
® 4 (gatekeeper) > e P & B A8 A 4 £ R BEF 2 ¥ 5 o 277 7 & Wright(1987) #7533 £ & 5 % #7%

A RIRTAFHAITE S LG e RS > JIHEARI NEE ;!};@-.zg,w CHRELEMOBR
R AR el A k%’@+*ﬁmﬁﬂné$?%w%ﬁws@mﬁm+,#ﬁi
L BIRTE S e PR SR AT ARTG R S H R AR S X B R- £ R BT

PR BRI AL PR AR URBEY R Y R uRBRP AR FR

"pRFEE Y (Service- Learning) £ - AF T ATHE M2 AL E F B OF Y A AR TFL - AEE K4
AT EY A RERE RBFYFFFEACRBIAHE S RI)DV R REFEFL - B
AT E R AR ERHBREY SR  RBREY B F IR LERLHEFT B F LER R
Fow Az B A V"’%* g B ReiER LY bk’/»\#‘r PRSI R T BT BN AT F
Bl KRBT S BIRIAR Y P A PITNLE R R JREF Y F L AR D~ 2 B i
PEFEE D FLARFEELT LR IR g PR TR 3 F LRSS G
AL IFR IS U e fRRE P EL AN AFE R LR RS E GRS BEIRSBE Y
BHAPM g 2 2RI RFBFEA SRR E oLl frandiFEFRs -

Fertmam, White, & White (1996 ) i 3% & 2 B 3 > fRix 5 ¥ & %% 3> 7 5@ ¥ 4 (Preparation )
JR#% (Service)~ & & (Reflection) 2 & % (Celebration) = i F# £ (Fertmam, White, & White, 1996 ) -
Jacoby (1996) i&xpRix5 ¥ = % m;’%i“’ RO REFRRBEY S EA e A L - XA PR
BEY R Lk RBEY S X AR LR REY 2 2% 5% IPRIE Y 2 % (Jacoby,
1996 ; % 3 > 2001)° F)pb > PRAZF ¥ F LEHEP FRIAFE O EFIRBEFE G S EHFES
ZEFAE B

PRFAE ¥ v v 5 &+ & > 2 (Pedagogy ) - Hervani & Helms (2004 ) » #% 11 PR35 ¥ e v £ 30

(Service Learning Pedagogy ) - PRA+5 ¥ P wiAg* it 8 - AR Reg » @ IFY 320 ¢ 71 L
@ MEY P2 R EY e FRir ozt €03 MRV I 5248V a2 R P RT

R P E A 4 FRMGIRBE Y R EREF 2 RT o sl gt A’?Mﬂ R S A S
2 A1 3 ) 9% F P 9(Chen, et. al, 2014) - Jacoby (1996) T &R E ¥ & - gk it > §
VHEEG R xRk g FRzz-«éfﬁkf’ RALIE R EE LEAE > MR S IRIR hp R R R T E
JRARH AL nB Y B R o F LB T BEJRIFF Y ha ¢ v & % (Bringle, & Hatcher, 1996) o M AL €
PRG35 "7}+ g€ 47N {?}ﬁ CAEE AL € > BIRE 22k 4 (Berry & Chisholm, 1999 ; § 2 > 2001) -
BT K RREE R 2 AR Pﬁiﬁi}%ﬁﬂ; e RBE2 7T ER R foib T “?*»z?;a;féf EEFRL
g4 "‘Z'Z’}l XS FR Ao R R RFRROERL AT IR E R AR Y BT S 2 A
MAE o &35 Eé%?%‘i’ii%h‘%f* By EEATH -

78 F B~ ?’z%% THREANEAT RPN TR AT AR A NER
2L P2 e T A A T BT R AW EABE Y BRI 0 G0 %mf}&«
SRRE o AP T2 IR ) BB KT EEFE A FRH AT B T ’J«r\%@ K33
PEE e Rl EfgPend 24 BE TV EREOfRY 0 p Lo ﬁﬁfffﬁ%? T fE
o AFEAEPERB BV ERDELHA > TEAFELRBREFY NS ZRAIRNFRBE T DORAA
Gomidr a4 o

Lana & Marcus (2014) & T H{epRix 8 4 | Ak g » B AF #;, s i en 02 > 10 TIPARD 2%
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AP T BRI Y A 3 B34 o IPARD ZEHE N A APRAFE Y P E 2 LA ahiE
f’J‘!t“fH#p ERE 2D (AL I BERERAFER LR RMTE L PP R P e

e
o (Fi‘ L

?ﬂ—"—ﬂrﬁ ® 4 pt:’s!;;fi,;gl}aj;@ﬁmﬁg 3‘\74-[«@ AR Flo gtﬁ,,,,*ﬁ;»;é,h_g,%
gAY G AA FA RN EFTEE I AR T PPtk 2R iFd

dEHERE FBER I BR LS —;f;’“vﬂ ERCFEAIEZ B AP ETE bR xR
$EE RS BT 2014) 0 A F K iE bt o BB R LR B DT S 1’3‘;‘%_0);
R G IS ENE e L E’wéfﬁ ¢A—J‘gb$2 1 IPARD FRI+5 ¥ JFHE R e (T F g fl 0 jRE A &
Feieh RY FIEA PEA RS HE GR RV TE R AL € 2 PP I #M@—*‘*’% RS
%,éf—’ﬁ 1 B ki 49 %ﬁxaﬁ“ﬁm °

$. REAKEFREL S HRY CERRCH D

AGARFY SRR FRFN SR AT VR P B2 ERFA RIS > PR

E A I LN av—ﬁﬂ’\,% A F1% vs. B} m#ﬁﬁf&ﬂ% s TERRF(FER) T
Fo3828024 T AR n_ﬁ‘”t% rﬁv&fﬁﬁ # 0 "3 1"—"5‘75J"/~1 Tp Aomic ) B
’iuﬁ\@mwwfwuﬁ:i:%@ﬁ BFIE 0 fden TRIRTA BT Larie ) RIS

$ i e TEY Ao e TRIATE G o r?{?q\:,{J\J}_i I ST
R FA S S i TR Ean a‘ﬁﬁ——J RS R I A
£ E i R ﬁ,lj%r;vl CIRTER B RAER o AP K L H R L 2R A5 T

B4 gy Sxdiiiarf menip b Bl 0 175 ff’f?*@]l‘?i@f"?f%‘f W56 > R e o gudik e

Tow R s
ML
“3

Bz F AT w4 78 P (core ability items)id F G c 1l E R FIRE AR A2 4 L wiEiE
a‘ﬂ%ﬁ&%’ CAIR R R B ’ﬁz%%r:&“%g*%%frmg "2 EHMEHEIFLA IR
%ﬁ/ T#’/f*\;br(i EEIE2 X PR t‘]‘E"L\G\' BT R JI* 5 AN I TE ST Bk

HHE ﬁiﬁﬁéaﬁt°39%%ﬁpﬁﬁﬁwﬁﬁﬁ DR AR 4 R R R
BE A BRBFE TS LS LM PR ) F E Y A SR
8L MR 5 R LY B SR R AR o
ERECEUIRLHE R SR N P A A LR R S5 - R Y ER A SH S Sk ey
LR FRETR 6 B SRR RN AR A IR T
kA VI A T LA

Y S L.ES TS AR T B

1. k=4 f#

FELITEA R L FREE > RARECEY DR - FLRRLEFTELARIT - PLERPE -
lﬁi@ﬁ?aﬁiﬁlﬁf{r Bg- 38X ER > JI* Arduino Hr& &3] & 8 = dhit i > 5 Wi
BETE A R BELREKE  HIRE TR PN TR W ER TR EEE I
BSE o SRS EFRNI R OFRERARDLIE RY H i p FEJFLL G R LI LTS
Boo R BR R PRI AL AT IAHT 5 SR E YN > T AT RS 2 AR ¢
R e R T A

KBRS - ¥ AR - 2R mEy 0 08 ) 7 ok G BB R B RLE
o

+J

F

B cfiE A %/T*'EL Sl dgd E~ jAEDHFISZE O RERZFLON L PRE
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Froo— B oo iFE R AR & Arduino Hole E A#H A B HAE o A1 Wil £ ezt RIS F AR
%;{_BE ’fﬂ—%&@a«f" ERAONE Ea ;i %E—Lﬁ‘—iﬁﬁﬁmﬁ:x:ﬁa °

*%ﬁ?%a?ﬁfqéi&ﬁmﬁﬁﬁw*UWD°di%@@VMM”ﬁ3%i§%i$ﬁ
T o TR * 3 PEE SRR R ¢ MPISE 3 B F 2 Fehk & o I35 46 socket 41 & #2112 TCP = 3¢
BFELT MR EE 2 B Eod wiimote RIPISE S F - RMILEDE =R B EE T B4 T Fsowiimote
AEEFR B ARGFN  BEE T IR RATE BEET #\;ﬂ#ﬁ_?{*qﬁd ER R oy
£ B Ay Rohdu Ry § 0 o ;‘ggl vLE S P R R o 0 TR PRI R

8
¥
SRS L TR e s

Wi FHE AT 5F
2 / lgailu\lnu1

AR

-4 Socket
Bluetooth Wifi

DRI = L[CIES R LAY

FIER N gEd Wil 24 i SRR % F 28 > BRFEI L Pz phted FRD oL -
F 58 Wifi 2 7 T tir > K @l Rl > i ST RS R 1F o 0 R K S
- A FEE > AT G AR MR o B BAo TP

K- IR TARIF TR G R

HIZ I AT HiEh R AR b B o BT BB REET B

HF= A ﬂﬂa‘r.%ﬁr+ JECATE TS 3 St

K L MR RE TR L F g )
3. RIFRAEAEER

WEFHEe 720 - Hp s “TTHMERFFEF - #E5 +4 ~ Arduino ProMini/328/3.3V/8MHz -
UsbtoTTL # % 3V ~ Silver &5 ficie FSR4OO v” ik~ FR TR R4 RBIE ~100mA T4
T Lﬁﬁ%‘”WﬂED%‘ﬁ?%‘;R%‘ﬁ1‘AW Wawﬂ~aﬁoﬁvﬁﬂﬂW@
ﬁglg THAZEY S FRRAE S RRAER S BH%YF ~F 27 AR~ A S 3 SRS dmR A e T
KEFAPAEpMI R S i—‘t]*”m‘ﬂ‘ﬁl%&*&%ﬁg”;~W||mote(W||ijca) SEAET AT
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}3{-’, Bit&;o 'Frr'(;'—? f%‘—&r]g] 2 f%?—%—flj’}}j@g’ﬁ;’ A }_%‘ ’#?4&5' N%L o $5 58
FHFEBRAEF L T A LB RIS B A

B2 THFIR
AR HRFFESTAZAD R
(1) 3 dfpafhaomug s fEogmm @it
g ifas :f,v;fﬁ;};t-? VEIE * 32k 2 ehd B %ﬁ %&—]—*“F T T L RIT Py
AMFTREELA KRB BHA G HRGES > THPE R - e gL a4 o
(2) 3 #sft g A aeng it l%i;}iqﬁﬁ% g g (%

GET EHCRAT B R0 BRI PEAS R BRI F FehinAr s Kb Bl
?ﬁ“ﬁ%%ﬁ“mﬁhgr%*’%%$4m&”*ﬁﬁ ’Hﬁéﬁi*@%%“iYé
T 44 0 R PR 1 RS E AT 8 o

FRPEEL K32 R B R

o R RS LT R S R PR B R e TG W T T B
EoFREREEFHDE R NP FLEFYEEY TR ST o R 1 AR
L8 T BRI RN 4 o

s

3

—

(3)

¥mﬂ

BE
EIFERRL CES RFORAFRM > T REFI 2 EUT o FP A ERAFL o IR EI E
oo oKABH g EE o 2P AdUINO et M LED BHE R c RS HY FREE R AFF 2 o
EIB Y > TP ER AR AL BELT R R G EJE AR E > T ICAE
REITE o T p B

DB LI R RIS i ¥ S S e e T RE R

t &%waﬂ_ @ K- ow B A BT T E R e

[~ PP A e PR E R PREYE E M E R > 5 d FRI{S wiimote ¥

BREE S ¢ :Pﬁmﬁkéﬁ/ FZRIw R FAGEE % & 4@51ﬁ4fﬂ""wg,§ 42 FEETH T EER
& 5 ) : FEZEPAERIRRESOE T GV o AL A E SRR

ﬁiﬂ_"é{i'}é [N - R R A S

Foho e FHESN AR BRI PRTAT A Z IAE

o

[ FEE PRI e d7E - ¥
T L TR RRE AT ST HFAORERF > BE AR RERSEATY 412
ST B G RNT BN R AW T B AR BB P PR R E kit

SRR AN R R o
FEA TR LR SRS LA B RR NI FA DT FE LI ACRFEREY > T Ui
FPHELRIMAEYRES > SR ERF Y PEEIRPTOEI R FOF Y BB E S
T g Y ﬂ%%ﬁﬁﬁﬁﬁﬁ?ﬁﬁ%*gﬁﬁﬁﬂiﬁﬂ%?ﬁ%*’f“” I L %
YR 2 A ST BE T BRI g EA(2009) AT SARABMCEYEAEZFTT A -
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v ¢ ArR RO L 4B I B F 3 (Game/Toy-based e-learning) # "5k Y | A R~ K EY o # F
EYoaung2zryls ?m’;«p T AL ~ RIATE AR 07 a0 2 RIAT ?I‘—?st—‘\ °

APHRAFART BRI A PBEEBSR R R T2 B3 6 FPL S ER ST et b
1 5o PESLR AR R 5 BN 0 B TR R AR e R Eé;- %t%_ 1R L B TR A
PHE > PURBELART S5 AR RIREY  AA1 B AEHTRPL o RkS S
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