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Abstract

This research utilize the LEGO Mindstorms as teaching media to
implement the creativity developments and problem-solving teaching in
order to cultivate those abilities in primary school students as reference for
further research.
The purpose of the study is to examine the teaching design and the
process in promotion pupils’ creativity development and problem-solving
ability under the LEGO Mindstorms circumstance.
This study regards the fourth grade students as research object
through one school year. The main approaches of this study are documents
research, quality research and documents analysis. With these, to sum up
the background and meaning of pupils’ creativity development and
problem-solving environment. Further, to focus on the discussion and
analysis in pupil’s creativity development process and intent to make some
concrete suggestion on creativity development in instructional learning.The
result of this study reveals:
1.1t’s beneficial for cultivating pupils’ creativity development and
problem-solving ability when teachers use LEGO Minstorms as
teaching media to approach.

2.Pupils’ can confirm the study principles then transform the concept by
internalization and adjustment into individual knowledge content and
meaningful learning with constantly interact learning which is under
the LEGO Mindstorms experience. Thus, LEGO Mindstorms can
surely improve learning effect.

3.According to the analysis of the questionnaire, it shows that LEGO
Mindstorms reveals the positiveness in creativity development and
pupils’ learning.

At the end of this study, according to the research, The LEGO
Mindstorms is quite beneficial for pupils’ learning and creativity
development process. Moreover, it also might be as reference for further
research.

Key words: LEGO Mindstorms, creativity development, problem-solving
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(learning-richness) s# & o & ¥ dﬂz B F AR T
PFARE X EEREn EERGFREEIE T 7 B4 23k

TR IR o BIFEHE P NiT R LIEEFT g F R RN
- MipwBHEd oL Y > TR DA KaEd o by K
e AR ¢ ’%‘?‘?‘ﬁ“ﬁ”’*ﬁ%‘li”’i"’_’f?"‘%,’ii H
KAy pIR - BF Y ity BT o B og 7 ETid
o 3 fade R hEiE > @ 2R 37 250 v gt (Roth o
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Bt TG F g B2 gRG TANER )
ThHEF - LN TEMERL AL R H o FlA R NE S S
e sk R B R Mgk (TR o4 T AR D Y 2k (X
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A5 2002) F]pt o Papert #rik diHuE i h EaE A B b
iE fﬁ (construction) LA @ - 8% 1 &
R - A REHF RS TR HPRERFRE
ABEALSTAET BT RE SRR ) ( Papert & Harel -
1991 ) - McGrath (2000) % % : Constructionism (Papert) =
Constructivism (Piaget) 4 Construction (LEGO,LOGO ) > » fI*u
2 Papert cruz g g A m FA TS L e b EE Y
% 13k (e F (40 LOGO 425¢ > & LEGO f# 4 ) °
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RAEI A FEE D KFBEREL P LFY F A B
W Y F 7 TEEP AR (ideas) @ AL/ £
% (Papert»1993)- F)pt » E3h 1 5% @ RZEE Y ﬁi,’/' %
L oh B TE Fehg] 1T e EEIR G Y ﬁzgg\,gg 2 th
+

,.3

B A LR B dopt 3TA R 1R
s é._lj}j‘ pmﬁ‘é@mﬁ JSI%\ B ;?,%Eﬂibﬁ‘#ﬁv\/ﬁrhﬁ. g

s K eni o Jqpsl By e B Y @it 7R Y iEH
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)

FYHARERF LT ENE R P ot B PF gy
A SFRARIRE T ARG AR B Y RB LIRS §
T 7|& % (Han & Bhattacharya » 2001 ) :

1t &5 % B ¥ s e3P (rubrics) e

2.f3F T L Y iB AR o

g
3\}

4.8 % PRI B Y e
5.2 & (T 5B I o
6.:% £ &,
7.;3; 3[{3,%1
8.8 % —‘F'f B G R R HEE e AAE o
9.5 ﬂgi,%z

¥z o onZEidma LDF YRR R Ak LA/ H
APREY Y AL R et B Y K FUBES PRTRER
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N E R L IRARR o @ ﬁmw*ifw«iﬂ ¥ EAIT A e

b

B3I T R TEFARY 7% Dehd it Lok o
f

N

A\

B ig g B gk % (project) e

B

Z 27
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REEEFE R (T
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PHaEY VRSV S R3] ag LANE (meaningful
context) ¥ #1384 F P eI 4230 o

AREPIREFEY ERHT UEY A0 AKE B (Han
& Bhattacharya - 2001 ) = @ 1.3% ;% 5 % #i5;% (Learning by
Design #§ # LBD ); 2.% % ;4 & ¥ #°3" (Project-Based Learning °
?‘EH%PBL% Fl 5 b He% Bl i I 8 ok cndsl o Fpt e

P EE S E A A RN Y I E L LY s
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Ll LirehirR; @ &PBL? » (¥ 8- B2 & LY =X nk
FoNFRFEAUA LR SRR LT A3 FEKTI-
By FFRBEIOE Y RA -

%~ w3 E Y RN (Learning by Design > i 4 LBD)

PR p F o EidhT 4R 2 LBDPBL A i3 F HR
FLf A LBD hR B B~ VR R R T e R
B4 0] % 2 30— A e LEP LBD e
- ~LBD shg &g p AL

LBD s s ah A f Sv g sh > v A Y P E A
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(
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B AT Y AR % L FE e £ ¥ 0 LBD sk AR

& :rfvfei‘ﬁ AT AT e By (E R TR L @ s Y

)

ferl %
LG b2 5?2 dF ek A b A 2 i
2B Y FiRFRE o FY B

3 F Y A
SFPEG ©

~LBD B ¥ BB X E R
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e 4 (authenticity)): M EF 2 A ¢ B* 2 A#HNITE
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ik TR A B A T o

AEREE BV X)) RERG - 5 R g

5.313% (discussion) 27 & i® (collaboration) -
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6.5 % (experimentation) £ 3% (exploration) o

7.F & (reflection) o

Z ~ LBD e & {vs & 45 )
217 e RS Kk E_LBD ¥ * chk Kok o FEKS
RFE IR E S A RFERY TR I 5o b ot 7L

“Wﬁﬁi‘ﬂﬁﬁﬁﬁﬁ\%xﬂ RO R B iR BV ¥
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RRES MR S I GRS S A R

20



21 RPAKIRS (LBD) —KF #ok 413 % § 0l

FOF v 35§ bl

LA - 24 AHEV DI O ki w
FLFL o pizp

B

REREPF

b /’%L £3 p%%i? B e fd ’EE

2.2, &p&&ai (8% i) 2
(epr|CIt) "4’ (lmpI|CIt)mE % %
e IFB%‘»’T—% f'ﬂ” b

B P 1S et i
Bkt

FEPMF
BORE LT R B PR
o o gy

3EY H A b it i Yot i
et
S B
AR A

4-?/{153;‘}9’\53%]‘%54% N &@1%{ i 4

B PRS0 B SEmA

5”:—__{_m]]\ %Q’E§33i‘xbr/{;l-1

E 5 #4’— B¥ AA}_F}EJ’HFF‘;}.

R TmE A RN S P
FOT LA
KT ERE

bz ¥~ PowrPoint 0 5

bREFY FEFHE I HRav g B AP B - KR D
HiBF f@’rﬁé EN

1 1FEI wu

F AR eER 2,

NG

BE AR

e g

BY FAthE - BRI
LTI T H %
SIERE P RME T
BLRE 4 Pend #8 f i
e

00000060000 000 O

21



B % %558 ¥ 4§58 (Project-Based Learning - # - PBL)
L2 i”i%%“)r* PBL chi ikt p ik~ F ¥ BB k&% - F
FAER B RE R0k E = IR iE - Ao U PBL enf ¥
- ~PBL ehg im & p %
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1.2 8% 3‘ = ¢ w etk B (learner-centered environment) : gt & 18

T ALK )’Lj\#% g4 £ 8 -’l—:‘j:’l‘ﬁﬁ Bt _p-xE‘-ﬁ_f_ml %%ﬁ y g
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s € o e Eeaid KAl T ARGIE B RS R TR
wAR S e R R EIELOY R S 2 L T EA TR
(student researchers) | e 2 &2 e 8 - 421 i o
3.3A2 R 7 (curricular content) @ %44 & &t 43 "8 f ense > v H_F
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w5

(authentic tasks ) : #* & 38 & & & 5P A

¥l

!
™
=
T,

SN BENE YL FRENRY 45 FERY

|
T

bt BN

RAT HFY K2 EAREFAME o i B o

HaRIA Y > VHELEAN FRENF L E o b

Bz ar RiTEAFE VT %ﬁd e S e -
L0 AR MR E AL (TRl o

ﬁ?
A

_*

-

R

%T
i

5.3 ~enE > ;N (multiple presentation modes ) : pt &£ 3F 3 =&
VPHprae g SHRaOPHII LB > REPF rOE{IR
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6. AL PF A g I (emphasis on time management ) : ¢t & 7 3% ik
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EF Y HiEF LAMEEEY -
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AR BE P
plRehe s En -T2 T T oA A

Fod ik ThI o TRIg s sl s & T4 iy ik 2

TRIR B R - Al AW R TR REALH
BRARNLMBERS S c mAcE (1998) i @Al 4 i B A
EATE YW~ R A - HEDEE  BEL
TR HN RS AL SRR R R BRI R A
HE% 2 e ey BRjABEESE PN ZE2RAIZFE
RS Ft g RE TAIRE R - R - e ETIAE
4 thd IR o
AR PR ERRARL S TR TS AlE Y F ARG -
faw 4~ - A A REFETF B (MAcE > 1998) o e 4p B i
BmE Py HRARR R  FH P 0T e S R s
TRl AR E R WA S BABTERBE TR - M
PREET oLl PRSP R R DL RBAFFL O e
A (F5%) A (ZRE Mo ~d s~ K3 37K
%ii%%ﬁﬁ%?’aﬁ@ﬁ?\ﬁﬁﬁ?\ﬁﬁﬁﬁaﬁgé
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B R TR GpEka 3 o Al 4 BT R AL
Yo plidchiEAes B - BiEAR B (£ L 0 2000) 0 # &
o BV gl Ea e s A2 ERZSRE > BB P
d B daTE 2 TR Y piaE 2 TR i AT A
DplE S o 02 F E(1999)3% 5 1 Al A 2L (creative
thinking) £s3+ 2422+ (critical thinking) s & |« I P > 134k

1 Bl A R e E S g e i 4 o 2EH - G4 AR R E aho

7h

Csikszentmihalyi (1990) g2 » £lid 4 chd 4 5 L& B i chig 2
AL Ty =TT APtz 2 r - BRSO GE TRK
MW FEF G AR R o AP IREER 2 AT 0 F] G-
FEALF LA R bl TR AR S S
GRGHRIAS RS TR G - RS opa B A bR
FRBHAE TG L PIEEPR o 8 T B A hiniE

A IR GRS Bl
L Q%dﬂz i m—g 2 0 NP E O AriE fRAR R~ Al R
YERAR G i L AW RE T $ A 2

4 Pb_p;;is)éplj 4 %f@’}*?mfﬁél o
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l\_
=
Em

WA 2 Xy
— A3 e A
flig+ - fAi 4 > @ ¥ e i+ (divergent
thinking) sh & A A it 4 tacf 4 ~inbg4 ~ a4 - phld
Fig4 (MATE > 1998) 0 Hifimp F WA B dofs

Lagst+ (sensitivity) : dpae> L2 # > B3 #FRZAEH - F Ko
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FAEFEARAIPDIA S RPN R
279 4 (fluency ) dp A 2 A S © » PR AF 7 i R
for § 0 AR T4 § T RRE R B

#

3.4 (flexibility): 397 B A& 3 2 0 hL 5 JEE LB
S B HEHETY - B a4 > AR - B Rt 24 -

BRAE e AL L A PR RS I RO
PR SATAELL o R4 LA ARG e kR
PR & LR S 2 BT R S
F e N3 R ?‘;;:i 0

436414 (originality) © 4p F R enfp it » g u] 4 212 3k
FPLE o T fru L g R RPA o i B eB[ 4 7 R
Foo WA DA S

S5.4Fi&4 (elaboration) : 45— f&Ad L& - Al kihjE 2 4

A e b ATRLA 0 Hi e B E > foin p R A H R

= Rl AR

Davis (1986 ) %5 A& erffF 47 > 7 j&C = o kst
1% 2 37T JEe 242 T R RS F - prn s Fd 200 anR
RAEZ D g o
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58t g :'%‘f‘ﬁjf{'_fﬁﬁJ SELELFT T Al 4 0 2 ¢ Wallas
(1926) #r3& N enp)ig AR 2 R &M > Hp deofs
1.2% % ¥ (preparation) : # & 7 B P HF L > 5 & BE%& AT
Sk o
2.7BfE ¥ (incubation): F A7 f3 - RS > BB AL
j'; FFB’%'Q’;T;’ 'r/—% °
3.9 & (illumination) @ R RIS > B fRfEA P R e 497 & o

A2z (verification) : RHFIZFE A4 N F % » NEBEE 7

(7 o
Gallagher (1975) £ +34% Wallas #73% &) cnf|ig Az o FF ELI2
o E- HREE - FERMMEER L FERE TR 0 2

A RPELACE 3 AT o

# 3 Gallagher(1975)#7#& ) s fEAZ® [ B 123

i B #p ¥ A 50 ndE £ 3
Fap e VESEg RAER B g
e i 4y 7 O BAALT Fris g o
By Kl B S S = S £ O C N 4 B A R o
Pf
HEP BR VemESi RachLE o EEL TR AR BiEH
/p + 5 mFﬁ it ¥ EN
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e g3 (re-creation) (Paul » 1993 ) F)pt > iz £liE 4 &
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BAcEd R > @ 2 9T 27 1 B ok
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FTEERAABLYFRE R TR BT sty
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Yo P ALE G Al (ERn s Sk 0 1991) 0 F B A
LY e 2 i Guilford (1977) a4 BHHEN 6 % 0 4 &

E_S

i
AL T )~ P F (SHE Tl > ¢ 5B  FELFER
Fa) 2 A& (FRARSNES o 2H = ggn ~ M G ki
Wk~ Y ) 2 Bz B AT B (2R 1997 £y o
1997 ; %3 i > 1994) - @ Parnes (1967) &-§tAE 0% 74 O

:{ TiFE T (.uégf'g’ﬁ;é AP S5 1N T - R ;J:,%, Btz

£33 M5 $8 {2 4-405% (creative problem solving ) °
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Bl 3 A MR REfR AR (51 p maTa > 1990 - p. 67)
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FNA A BHIY BFEF AL S E AL BT
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Wooosa: TR REf%4-5% | (problem-solving) 2 "% 5% | (discovery)
B Y ER S EE L BEHFEFR ALY TRAE A K
[ERIE SN TP B 313
EHFBERDFY S5 2 AR RAFY FF I & 7
Ak e T EIREY o Bl FEHF R ;‘iiif?firig 34
WA A AL 22 REBSFY % (ARK] 01996 ) £
% fGues LR pBka 3 0 Al 4 LT RN AT AR - Al
A s A - AR uEAR (GE 2 4 0 2000) o Flpt o 2N R
WA N LB AR R LT Y st
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FERme BB g eka 2 0 ks TR - BRI L
JaJ2 78 # (information-processing framework ) 7 d 2 i ;& f& (state)
et l- B PR (goal) # &_p =y it (endstate); 2.— B4~
4o s BB 4 ek i (starting state ) o+ ?»%’Jﬁ RYBE 9T aehidy i
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