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Study on the Impact of Concept Mapping Teaching on the
Learning Outcomes of Senior High School Students for Biology

Abstract

This study was designed to investigate the effect of concept mapping teaching
approach on the learning achievement, learning motivation of senior high school
students’ Biology, and to understand the senior high school students’ views to the
concept mapping teaching. The study had been conducted with ”quasi-experiment”
design. By nonequivalent pretest- posttest design were administered to collect data.
The subjects were two classes of the second grade students from a senior high school
in Taipei.The participants wewe divided into the experimental group (n=38) and the
control group (n=40) .The time of concept mapping teaching experiment lasted for
five weeks.

The comcept mapping teaching strategy was used in the experimental group
received traditional lectures. After the experiment, data collected through research
tools were then analyzed and interpreted to obtain the result. Research tools used in
this study are: Biology Learning Achievement Test, Biology Motivation Scale,
concept mapping teaching opinion lists.

The data collected were processed and analyed with statistical methods including
frequency, percentage, mean, standard deviation, one-sample t test, independent-
samples t test and ANCOVA analysis. The results of this study found the
following:

1. The impact of concept mapping teaching on learning achievement

The difference between the score of the experimental group and the score of the
control group in the learning achievement test was not significant, indicating that
concept mapping teaching failed in promoting the learning achievement of senior high
school students for the subject of biology effectively.

2. The impact of concept mapping teaching on the learning motivation

The differences in the scores in all the tests of six dimensions concerning the
learning motivation for the subject of biology between the experimental group and the
control group were not significant. It was found that concept mapping teaching did
not enhance the learning motivation of the students for the subject of biology in the
experimental group.



3. The opinions of the students in the experimental group for the application of
concept mapping to the teaching of the subject of biology

(1) After the analysis of the answers to the scale questions, it was found that the
students in the experimental group only had a tendency to have negative
reaction to the dimension of "learning attitude toward concept mapping
teaching”. They had positive opinions for the dimensions of "the impact of
concept mapping on self-efficacy”, "opinion about the strategy of concept
mapping teaching” and "opinion about adopting concept mapping as learning
strategy".

(2) After the analysis of the answers to the semi-open-ended questions, it was
found that most students in the experimental group encountered difficulties in
conducting concept mapping, but most of them still considered concept
mapping teaching helpful in learning concerning the subject of biology.

Based the results , several suggestions were offered to senior high school teachers
and future researchers respectively.

Key word : concept mapping teaching , learning outcomes, learning achievement,
learning motivation
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AEL UL S AR PR Y SRR RS R R
FRAY A LPIWP- L HT2FPEY A0R%] 5
TR r{ﬂt/zf’f# MREBER o

L AR
B R R
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LR N

AP AR THEERKE K B &3 7 2P g Y o i g E
REHTF P FA AP A2 PR AR LA e FUETMEAER KT 1AM
ZIEHAH T F - SMESPARER DL F o SRAERORTEH A ¥

ZEMERMOKE A S FIARERRS R S MAY -

S
Ry

F-o8 mEAMAHF LR

A3 B (1997)0n s SEMA T Y A il B4 4 L EEom, 7w
FUAAEE 0 KB PP A FF T A T o F5m (2005)
FHB e S RS A HRY 28V ¥ L iami P 85 7 S8Rk
ﬁw%ﬁ%?%%%’%i&%ﬁ%@ﬂﬁiéﬁgi%aﬁﬂéﬁié$ﬁv?
MERETBAKF G engd > 5o B e SR K g4 1
R i w8 gt h i H ‘“ﬁﬁmﬂh%i*@*mwﬁl?*ml
AR Wi - ERESfle R A SR L R e e
HEPRFLRFHMARROEGE AN AT EF A ERIR KE 0 AR R
Ediafe) s AR FREOMERER  AEFL I A ZMERER DL

i o

%~ AP

AL R Y p A TR - BRI S0 oI EF SRS R
PREAR 3 # TF i il iu e g R g 2 - o yEd (2 255 5 o
1995)« P2 & “1dp cnf & > WAL F a4k HL(sign) & # 5L(symbol) “rdg fL2 £ e 1L
(regularity) 7% i (events) & 4 i (objects) » #l4c "3+ | ¥ & - Bieg - v L4 &
ARG A A frr gLl R EAPET SR (4% % 0 1997) - Novak
(1991) Pl A TR+ FEAF B3R A AT 22 FE - e d B

L5 enpramga) - B AN dcd > A AT e @ B LF AT R RTINS o
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(A P FHvs AXEAR AP T (1997) &2 ¢ &3] Milton O. Pella &
BFiT (FE L E Y ) (Concept Learning in Science) ¢ - $1#%4 | - 3773 +#+
fmenfEff o Pellazi i A 5 - AR A i > A SRR REF LK TR

kS AR SR Y BB kT A D B A Gk o

MEXFY A AE i FY VAL L R AR (F £ 40 2000) - F ¥ A
FPHR AR ARE LTI FY g% T I - L gl (§
T~ REF 0 1992) 0 Bl A (2002) #FlF S pdp o RFEFL AV 2 6
FEFFIRTAF L OE o KA B RF A R PMEAE TP E DL LA
-eFiat o A1 aRFUL %%%ﬁﬁ@ﬂﬁﬁﬁﬁﬁﬁiﬂﬁﬁﬁﬂi
B &R 0 1990) o B8 %41 (2000)4p HEF < Hdp A E A FY A
R FIF B L R DA SRR 2 RA R AR koo 3 PRA & D EAT e

4. P2k ~ & A

Fhetit s [PEA A FABOE P E RIRI S AR & AE T3 A BH
ERNTFZHME - MERE- BERLHZ G RIPEigieft, ¥ 2 F g %%

FRIEAET G A 2 MELFRET SR OFVE > FREME gL
AAMADEY > RS R EHEFIE LA L0 Fokeh kS o KEFA 3D
BIBEARATE LA (FTREESRELNEAAS B ORE Kk o

LW DT S
AR R AR A8 KT > Novak & Gowin (1984) % 7 §les 5 4 1—7f

FEY PR Er G LAY o 1355 Ausubel P & i S IR G 0 BT B
gsﬁsli’féa'{#@% I H %fﬁi»xtagﬁ ;?I;‘Q; ’J‘—%m‘lﬁoupggg‘,?—l
Y 2 ha % o AR A % #3075 o g Bl(concept map) » & i R B

o YA SR A MM o X P RA R T LR R P Y S A B

i
F_ﬁ-

ik I3 (Novak & Gowin, 1984 ; Novak & Musonda, 1991) -
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Novak £ Gowin #-fE& B4 + = @248 (531 p £#2% »1997):
- MGk BRABE S - EAMPA G G T dRRrRBF L L
EhiEs BARF DR SH LG L &2 45 e
PR R TEARY TR PR Bl 0 F - BHEMERE R
ZRABEH LR F A - NPV - RO MER ERT R
Fenmign 5 TR R FELELR D G e
LR SUREE A i R TR S A O SR 7 SN Y e T R RNy
b+ AR Y FHirBAie- RFL L UFLOTEAP RGBS

s —

7 °

Pk s (1998) i “F3) Srped M AbFht &% ¢ et L 52 5 102
- B peg (focal concept) & 2 4L » BlEH 0t - Prspig > Gd B Y F L fzh
HEARM ARG ek P LAY B H TP R F LR
Blo #3%(1997)F W BN 2 F P L en & 5w > T2 v S B
M TS B o T L BT RS N LA RAAMA TGN G £ F
(1997) ~ £ (1997,1998) 3! * Pankratius(1990)+% 4 B2 #£ 4 B] kL p # A £
PEL B 0 4@ 2-1 -

ﬁ**ﬂ%”% PAHRLARE DS L4 234 - minl AR R
R AR AT Y IS ERAT R > B 5 - IR AR A AL
AL M- B AL Lo BT f L e ot (A4 1098) -
B SRR AN AT S LY FRARRT B A R Y
BHRABEFE B2 R EY F 7 PR (A3 %0 2002) Bfi Silfg b g Y
PEIPFAFER DL BRI B RS S A RN S P ST
flr PMARBET oS4 2 2o BR(F Sk 12 F 2 F T Bk
i A3F > 2002) o
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B ek R B =] BE i #H
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HEE Hsms BaEtE s gt wE i b3
— I | s
puRE LRE =k i ul
! v | v
B A PUET 0¥ —k RBRESy AE =8 e
. |
£
ANE — 8y 0
I y
[ 5 ]
y L 4 y ¥ Y - — Y k k 4
e 28 e el T AT HY BEs By

Bl 2-1 25 Bleie s B
Ff*—}lj\,ﬁr DAER® (1997)- 3 & &8 3,;’—#%,@#;1}%]1?2‘ (F 17)-
F AP B

P Erhe AR R E 0 2 5 R IEE C RBH S BEF 2
MBR o NERES BIA R A S DG nhRM R o AR R P BERA
SPEL R AT BIEE R e AR P RRPA S AR ] R
BN RA T A APE R S - B A ARPTREEREL AR
MEY FopE o KL ERY HFRE Y F A B L se g i) 0 F o
PARRT =R AP Y Feoles i AP 5 b ~~ﬁ@%§ﬁ%ﬂ*
ERS Y PETRN X At L [P REEA T B FE T 0
AR NS DT L PRV S DT
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£~ A W
PRI £ AR e 2 SRR T R R R R R
#&‘».ﬁ%#%lb'ﬁw PER AN RN EL TR PR £ - A
» LR R Y SR FE A (0 2002 5 Clark, 1991) » § 5 %k (2002) 45 41—
L} ﬁ—ﬁ??’f?i % PR B Glhoberk S B~ PR B~ i ARE  FEA EE -
VRS tTRP S EML R e S fEr g o

— ~ kR

etk RN RPALE G- BRSSO ARG R HAFER
PR (2 B 2005) c ke Bl - 2T E oA R PA B g
BALGF 24P - AL a S BAPAF e I MADF R TR
AT R B P X R EAR G b T A B 7 (Zvkes > 1998a) o bk ]
yo @) 2-2 47

Bl 2-2  deikie

FAL kR ¥ AT (2002 1 31)
bork e Bl i 5 5F R 5 H- 2P F A RRA L LA P R AT
Tl (R 4O T > 7 A FER B A 4 e P R )T

B BB RPE O do ol A GBI Gonp i (AT > 2011) ¥ o

- ~FEE B

PR R - BF emniip FE A TIAR SIS E M o AR B Y hmis
M AP mamg T g T s (ke 0 1098a) 0 - A~ b R i
AL E REM - PFIOmARLTE VIEIRBLMALENT 72 E
B % o P& BT Novak fr % e 1“7k (5 P24 RIS o 4oRl#Tr ¢
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650 0 B

B 2-3
—?7}1 R o:E g (2002 - 138)

%%@ﬁii%&i%&%—%@ﬁ‘éﬁﬁﬁ#ﬁ’¥iﬁiTﬁﬁww@

Mo s RRRg - - i g s I Ak et - AT
DA T S PEAARE R BB X T 4o b i F nm iE ksl (2 %5 F2005) o
Apacs SRl AN BHGRE TP RS Sl T fT ik TEa s 8
Fpon Tevad ) S BE Nijlde ) Bojmp 2 #z,ga**ﬁ 2R el N A
AR et x> @ 2P FPgangn - Ry P TR M

2

o

PR

= TFEAEBA AR
Fr AR R ERARA PR G Y AL TR MG A Y

o m s ERFEERE . BARFTIAE - FIFARRE Y G MLLF L
M5 (leadsto) & M a4 | (enables) &M% F  (then) 5252 F) % pf t4pF
( Fwkry 5 1998a ; Clarke,1991) - Clarke (1991)#& 3| 425 Bl k4 5§ = = % - =44
BfRAS - BT R A I 06 A B G oA A A3 A Bk
B % F AEIE AR A M ik (procedural knowledge ) e ig * > F] % 4B & =X B Bl e
7 R B4R 2-4

— —>

M 2-4  FI% A A
FRRRELE FHL
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Fbe A LB AR LR R B XL R S R
B Ry et Y AR S QLA TR ML L Rl
S o MRS SRV AL A MASY L o W E R A AFRS W
e B % s ¥ BUn ¥ BonpEis (A5 2011)

z ~ $£ 4 BB (concept circle diagraming )

prs BB Ed Wandersee (1987) 74 B > %A 1% f & 2 amd §los o
PO LG (F 5780 2002) & - BRIEAT - BEL > Fla AN im
FEfant blm§ 2 FenE R 50 o § 23k (2002) 45 01 pe & B B ek 3+ A ik 4
Ausubel =& ¥ 125 > i B Y Jﬁ d BIP g E ] RRE R R o do@] 2-5 A on fiih

ARG D T fEPRA A

B2-5 ey

FTRERIR SRR P02 FE S Fabp o Erambe s Babdk fi e A (FF)(2002) -
RieRfz2 PERE (7 123) (& xfﬁ Joel J. Mintzes, James H.
Wandersee and Joseph D. Novak ) o & A% @ w32 o (¥ J15 & 1 1984)

i~V &

V Bl 5Gowin #r#dl > 5 - A EF L EYEHp e B2 R es Y
(2008) #g M F1A P ehF KoV BIERA Fehp 2 d 0 wH 2 KI P F RS
A% Gowin (1981) &Y V B> M 2R %1 T & 0V Bz pIEARE

o e REAFE - RNNETRHZLTIP LY NfrEEREFLESE 0 G
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N@Ei@;‘fﬁvfg%ﬁa@%%’%ﬁmw o gt th s R fEE A B E S T ATV E
No(% 23k 2002) 0 GowinV Bl4-®) 2-6 :

BB AL £ BLR A v %

et @

B 26 VR
TARLKR  x o E (2008 : 44)

PR LR SRR R £ *mﬁﬁﬁ%ﬁﬁ;ﬁmé’égﬁéz
AL A AR AR ARG ¢ R iR & R
AW > L&k B e ek e B ke AL ERRE -

B & EAHRARE RS LA

Ausubel % 1963 £ % (F L &3 FE ¥ w28 ) (The psychology of
meaningful verbal learning) # ! T zu4k i 3% , (assimilation theory for cognitive
learning ) sHELEE o 2 {5 > Novak 421345 Ausubel #74% D1 e R A E Y i b it
BHmEF - R BV hoim i (TH Ym0 ML A BT (concept
mapping technique) (4 % % -1997) 2 4 W F + &+ it ié sod i fmfgskdon £

e R R PEA S Y > Z S PR T KSR E L
LEDEY - MEFEROREZ T EN R P RG  RE B (cognitive

development theory )~ 3t 2 g2 % (information-processing theory ) % ®gs#7 7 5 B o
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R L A S B Mk SRR T S A B LRI
Tt kR AR M o

3Rk %

Ausubel 3% 5 4 3P ¥ s G L & DEY > Tt Tnir g ) R A
BHATE Y S FE BRI AELRFENE 4 LT A APEY
(42 %>2002; 56 #7i= > 2003 ; Ausubel 1963, 1968 ) 5 #7 = (2003 ) 45 ! Ausubel
Bp? A LPEY L BEA B AN T - B Y F e
PEVPFIH F-BASFTEVHEV A PP IR H - H527 LA
PR IAPREARY A B AR ARSI FY I AFRARY A BRS¢
Ausubel a5 R - BRI EFY - R27T7 47 THRL-FR, nF Ve TR

¥

A PE VLTI T M

A
3 RAED BiFtes A 4F 2% 2 en 8 g
gy BE % ARy (37eh3 B2z 4)
Eugala SaL LA R 5 e A
KT EY EAENELY
gy =Y #r 25ai VT
¥ R AT EXScr
Ve >
BEIFY I ES AR RN S 18

W27 [RE-FRINFY 2 TEE-F A& PEY LTI 23 0l %
FAL &R 2 5EATE (2003) - Ausubel § & & :hE ¥ EiGg K BT o 030
EATIE (L) ’?”ﬁﬁ?%‘ri&%’“( 224) o A MF D uTE o

B2 g Y (rotelearning) %A T 9 &8 (vt L F2 A~ P FAF P50
AREE S P AL ) O RN E Y 2 WA A L Ao (B
BB Y R HRERIREM 2L REFLDBHLE T RE A
gy st 5 L &F Y (meaningful learning) &5 ¢ & = § et L S pr g 5
TR M SRR § BT G ARD R EF Y F b o B a0 § e

zE_’aﬁ 4 rﬂ§ N ﬁv’}f}ﬁ‘fr’_@}%\ Fz ;0 r‘r’§ N ;}F] rﬂa;lrﬁl W%}\ m§ ¥, —{EFFF;}U jg%ﬁ};ﬁ?,’(
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SRR I ENE R L ER &Y S LS E R SR ]
FERE RS E E R T LY A LR RS

Ausubel 325 B RIHE? NTESLN B Y3 AR ETFRN  hEY S5
Ra oo Ausubel = F R BFRNAEYHNZIAAP AP - EVEB O N H AR
St HPFL b RA SEAROERET LR TP R XA L FHEFRAEY 0P
AP AT 6 Tododt e * o ch @i, 2 7R & 2 3]F - 28 4 3R T
EBRERREEFT - BREFLEH T B HERET RS ¥ LI gL
FEY RN RARDEVES - FV ATRRES G A ERS EEe R A
TAMHE (A3B1997) kEEEG T R EAPEY o onirk Ak
FRAEDEY CHY 70 - BHEMA ik 21

% 2-1

Ausubel 350k i PR A

4 3 L&OFY (meaningful learning ) © #-f7 s snar B Y % 5 dhda B
B maremions s agecemie-
X o 7345 ¥ (subsumption ): #3755k 2> G M IEA N HEE2 T o

o L 4 (integration recilliation ) © B & 7 F EAp B B & - & 5 - AT

! Bl eng i o
% o K. f? % (superordinate learning ) : 2/ 2+ 5 BEF (e 7 o Fh R i 4
% B2 § REI
£ ;ﬁﬁEA\ it (progressive differentiation ) : § 37z #E ¥ ~ B AR oz 1
§ BEY AL LN G K § ERHR 2
i@ * ¥ % ¥ 4¢ (advanceorganizer): &k - B E 3 A RDEVHE >
¥ Feod Y XRATF BB A H e g A S HALIEEE .
g v oo S E Y (roteleaming) : rUEE ~ iE F ARG 07 AT LR

F‘ufr' =S -f#t‘ o

FARAR AR (1997 F LAPEY AR L (F30)- 447 1§

2]

A

P

~ s
< o

il
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Ausubel 3.5 § L &S ¥ o mBFI AR L o1 FRH 05 2

A EMAR Y AL Ao Gt & (1981) 45 ) Ausubel & F¥ctt p %

LgAanuaiid R s d o P2 ARFERY RRF LN A

AT SRR R R A BFAB RRIZ R o R FF RRDEY o T

FUREEIP T AATEY e 2 BV UHER T LY L
3l

VRE TR A e Ao a2 dnd ¥ (Heinze-Fry &

2 4%
3 o=
o

‘?‘?
‘=

AEFTERE
Novak, 1990 ) -

5% ¥7i= (2003) ip 111395 Ausubel rpLgh - § 3 A 4 LHrBHRT R
BB AR o A RE Y Bikd BB AL > REE VR DL A1 F
VERROEAT Y ool 287 MBM T2 525, antivigips bl BEY
BRI B 2> 1ER 3D A 4> A 5 S AR FARFARY 2
Foofpb b o AU A URES DL ES N By el erad 1 a
ﬁﬁfia"ﬂﬁﬂ?}‘fsﬁ FREF A AT E X o A RIRRF e

AR PRI L TR H R AL AT DR Y T o d Pl
3 2eeng ¥ 2 (Cullen, 1990) -

+
B | X kR T
B 2 S ay ke TEi e £ R

i} /\ /vl\
- gk BRAE BB E AR RAE RAXE
%5 -8 A~ KBE EHLE] BB  H# £4F RAH

FI2:8 4 M BA 234 cnie i
T kiR sERTI= (2003 ) Ausubel § R &R E Y ZHE KT B °$\"},\5E%'Tf:<j_
W) FYAREAEY (F 22L)- 4147 1w
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PEAHMRE T e HEY R BEY bnes s g&#iwww
L;{:‘\?Eﬁ’lfi‘;_g ’gﬁvﬁﬁmi‘?ﬁf—éﬁ ,%{%—%?*ﬂ“lu(rr )mg 3] % ‘E—‘V’F“:\o(rr
W) TG ALY o MP B - B R EDREERIREAN (A% 1997 2002) -

!

#(1994) 7 3u 5 Ausubel 12 S A BlenA# > H12d 5 00T Sk
%ii‘#ﬂﬁﬁﬁ“ HAdd MERTEAE s 6 Ausubel 2 7 R A Y TR

£t

S PARMOE TR APAFEE 0 & Ausubel 3G PR A S LRE R e o
CPEEERId PR oo A AR L 0 B E Ausubel hE HEIZ o
TEEHERPF VL E TR S A R P ML EMAR U R # & Ausubel
2 PEE B g o 1 ek o

CPEAR Y RE & B A ¢ F R h BiRA 0 B 4 Ausubel } R BIEE Y
A PEARKRT PP A B IRSAEE ) DA FERFA MR A o @ & Ausubel #73f

SR foenpLEL o

W

=

[3X)

e ruvarAusubel BB R EDEY A LE B Y > H ARk DR

«
'S
3
Ve

< HMaEmA Y R E S AT Y o Novak 1945 Ausubel e32 2 #1722
PR RS BlY AR B S g AR PRE R KSF § L ok
PR T AL g A LG R R ARSI S R
ol i R HEAL ] A R MR R R A T AR LA 2R
BT E SRR BT ReF Y FRFME N2 MAERE Y P
B B RRDEY o

| 4

ﬁ\‘ N v:\):r'li g T—‘ﬁ
e B (cognitive development) R dq o 2.5 "8 A 3 b 8 A4F
gepiEAz (362 47 > 2013) - Jean Piaget fr Lev Wgotsky £ 3 & cznirs B 124 5

Foo 10T AW A & Piaget s s B I 12 Vygotsky Hik § snies B L o
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- ~ Piaget ez avad B 12 %

%$

Piaget szt BI04 3w dyae 4 5 P ABE > R BB auEsr 0 Hi
TR BRIEHI G REL Y A A F R e B RO -
(- ) B EBAcwwF

Piaget :2. 5 % B thA 2 £35 4 A (schemes) ~ i+ (assimilation) -2 i
(accommodation ) =47 o 5%k < 47 (2013) Ap AT 5 #- (schemes) A dp 3l g

TAALYCIBAN AR TR DI TR EFERBE IR R

L RRBE DN e o B P g R ARCREEL R 0 blde fiT v et oy
B HAAREOLFE R RAFE DR FRAAIFL R G PUSRE
o Al f E/ﬁi%f#”iﬁ,}.@%%%” C A I B o FIURIRBR A FE AR
Fe A2 % if & (adaptation) > # fr42.¢ 4%k it (assimilation) f-3% if (accommodati

on) e

r

Piaget = * | f* énf g R B AR g B - A TS vl Mg
i Ar s e el i Jedele £ ) ISR foTR R OB T 0 ST0L LT
o TR e R (M ATRB ) 3 R e (Zekes > 1998a 5
Fob 01997 )¢ it Bdpj AE Y 2 ¥ @B HOOHATOR R WS 0 T
M RTEATERE H T LR LT FOEA Y Aw SR HRE AF
B (B8F E 5 2003) ¢ bideis 32— B A ﬂ@mﬁ,}tﬂgﬁg P v i IR S
T BRI 0 PREZEOT R it NG RRE

S FORERES  WER Y RIIEY kg HEB D
WEFLHL P> SFEERBATAL AR RE L A & BRI
AR BRI R AE AR EFRR O > B P LR |
TR eTgp L S SR H R Y Gk (50 50 2003) ¢ bl4ef wAT A
BB Q¢ HEFRy > BB BT RR B OV Fta ¥Rk
AN 2 ARFREFHPERY € ey -
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¥ T fe TOr g R, A F L WM TRk R 0 50 g T

fo AP g p A 2R Gk T o D8 B D RATOARA e g T AN
® P4 T #F (equilibrium) ke fE 5 ok o Piaget :ui £ 3 A

LALEHT B EE S LR ROPE 0 B WEHE R R
FeRr L g S 5 (3% 475 2013) -

(= ) Piaget e B 1t 8%
Piaget #-x2% fri& FRRACE B A S w B RE® T~ HELY - LR
@E##%ﬁ@&ﬂ%@ﬁ@ﬁﬂﬁ%ﬁﬁﬁémiﬂZ%rﬁ@&ﬁé2N7%’
ERELY Z TR AL AN EL YRR 1L AT EY o Plaget 3 i 473 i d
R R EE
AR

==
‘rq,
)-'

g R ST BIFE

l\“‘

LRP R S ] 4R 0 e 2

4 <

BB AT 0 AR U R

b\

- BRENBEE - BRER s B
e N kB R R

i

Piaget chin vy B AR TRP 5 2 p AP F aniffeE K H 48> & 43710
agT e Dby CTEREER CTREAREE R ERER 2T o
T o SRR (B B 20035 4 0 1997) 0 T RET LR T RE R

CAMAKRER DL nFY LT RRA NG I 8o 2 b 94 iR B

AP AR TR AR -4 B E ) 16~18 K o Bt Piaget suaed B 1 B

A NE L 0 AR BRI B R 2 BB Y N EE T
F ¥

P KRR EF AR R AP P RE AT FhREK

ST

o

 Wygotsky ik ¢ iR B IR
"B‘_FS gﬁ.%;:};% ;:Lfr.)% 17'%7 5 A mﬁ,/fg_rg»ﬁ ;%17 Fﬁ,‘? % » LLE_‘Q‘L]}S;\ qh» '*k% _ %3:,1’1 ’
EIEL IR S P o A %”Tﬁyj‘a’fi;ﬁﬁ PELACRDERT RS- TAVER > @ 2 PR
A0 28 R4 e e (3R 2 4 0 2013) -
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AT & N & T AP L i B 0 X Bk 3 &% (2003) a‘ﬂ Wygotsky % 4
ML 3 rﬁigmf‘%wafrB’?mﬂuy BEF RO A VR - B RR
BT 2 SRR RTLFY 5B H T G B UORT
% 47 (2013) 45 ! Piaget ek i 3R B L0 8 > 2 AFLF T F P
Bl FEEY A 42 o Wootsky GBI A RE Y ANF R - A F Y Y

WEFRFfrkp e AL R EEFRH - TEL P oL F5 @ ©EP b8

@A F e R T > BT LA ArfRA R AT o

?,\: 2§ ,ff" E‘f’]*ﬁ?ﬂ O\ ° 55

T

VWygotsky 1 5E 8 ¥ § B304 {8 g R o A Wootsky i g B/ Y o XK
TR £ eI 4§78 B % (Zone of Proximal Development » ZPD ) » i & 4F3¢ %
V&g BB oo Wootsky 3R 5 2F hiT A B2 ZPD R poo A
BMiZd R R R BB RT3 AR AR 3 A AT FAR D
prrs A (% £k 2 £ % 0 2003) 4o 2-9 °

A | Bz Loa-kiE

i ZPD

Wz AR E

W29 TRIHER
TR LK 2 Ezk - 2 L% (2003) - Wgotsky it & snv3 B I A8 K8 i * o
ForsRATE (L) £V AREATES (F L9407 1w

'S

.
Z Y

P
[

&
H'\-\-

Ll BB i F A MAE g B VR 09 B AR Rk iR

BAEEEAY  A A E R RATST Saes s RS B A (scaffolding) o & 4

bt
I

T LR T emaai 4 o %47 (2013) 3] I ¥ BEEHA LTV S
BT DL B A BEERGE S A F R R R s
O KR AR R R g Y ER RBARL R RSV R
(% #35~ 2 £ % > 2003) -

T
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S & 0k Arit o Piaget £ Vygotsky $at e Y B ¥ A P ehq i o R RE

ﬂﬁ?ﬁiﬁéh WA 2R BRI TG annied R AR B % 0 F

‘-Tl
3,;3 ® 4 B Y g T R A7 1§ 2 cnde sl h ® g 3 ﬁvﬁ@‘%”ﬁ TTELE T
PR e ERE o EHNEIRfR SR FEARE DML EHNFER S

BBAFE Do d PEEERIRE T LA KT ERY o BATORY LR MES
M AR R R AEA Tk ah o B4 6 B Eona ATem
AL REARE LI AT el o Eh BBE LG KT G B kA
SEAR R s RS AL RTOR A -

PEAHE R e ¥ #&L*T#mﬁ%iﬂ MAfchi k> g gy Fprf &
AR BT s M A R L KR A B Y Rk TR A h

LT R IR S S A RS BV A LA e 2 F
I (2003) g HE EAzh R FIA B R p N M TR AARACEE R B LRBHT A
B A 2 R BRI R R 7 - LEALARF e L
BAHEJ 970 £ kP ks MEY frieRdil 8125 5 B A feRarm g o
Atkinson-Shiffrin 2t &, AJZ #7587 % kP 4 e R B A PREAR ) B AR S
AL EE= Bl ii # ER T s B (sensory register )~ <23 3z f& (short-term
memory ) ™ % & # e fh (long-term memory ) s 3 A i~ = B A ek S i iE

N A
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