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Abstract: This research took 2 x 4 two-factor experimental design, to explore the effects of procedural
knowledge in disciplinary domain knowledge on the students’ problem representational strategies. Firstly,
procedural knowledge level measurement questionnaire was used to select 60 secondary school students to
participate in the experiment, they were divided into two groups. And then, this research took learning-inter-
ference Quiz research paradigm and used four types of formula as research material, to study the levels of
procedural knowledge to characterize the impact of problem representational strategies. The results show that
both the students with the low and high levels of procedural knowledge use direct translation strategy and
problem-model strategy; but the students with low procedural knowledge are tend to use direct translation
strategy; and the students with high procedural knowledge are tend to use problem-model strategy.
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1. 51§

R 20 ted 70 24K, N TR REF 7T U T 46
BRI AR (Domain Knowledge) T, 75 A T4 REHF
Fr, AUERATNR I — RE SR 5 E AU R
o B R A BLOR R DL R AR ) AR
G, BARRAS ARG BN S, £ B4
g 90 4R, Alexander(1989)%5: A\ 45 & i NI AL,
PR TSR — . BRI E, U8R H
AMA I T HE AN 5 U BRI T AR R R
FEAFVEFIRX =8 T AR X —RIR
Kk, BEMEAETRIRR R B Re AR, B EE W
TENFMESS R 28 FIR %13 . A. W. Lazonder,
Wilhelm %5 (2008)38 iz 43 A s R e R 2 1 22 ) il
TR A SIAL I, FAT e S A iR i AMAE 2 2]
R B PR IR B, TR AN IR R A4 2
SRR Sk B R R 5, PR e k3. [
W 23 SR R TR (2007) A 701 5 B AT HTHRAE A
[F) FA) S A 4 ) AR i) R AR o 2 o N A R PR 3R
BRI AR BRI T EE J7, AR SR 52 it 1 4
fitR, (R A B HEZ . A EE(2009)7E 2 Rt
SN R BRI T AR A IR 7T S L
ALRE b, B T AUEARIIER . S, fE
SR, AT RN TR I 2 AR BE AT S N SR
W, HACRR, MRSERENR AN, 82,
ARG SR TT N AR P RE T, (kSR AR 1t
W 2115

EEN(2010)7E Alexander A [A] 5 A 72
Hht F, 2% 7 Anderson il Gagne HIIHFRAESr2K
IR, ET/NERERRE S, GNE IR T
SR AR — M. AR, R R R R
— R R — e O BN AR A
LR BT DAERR T 0 AZH 2% B iR 20
A mn g B 20 2R s iR A 3% = Fh &R B
5, RIZZRE Y 20 DAk A2 R vl 2% A i
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HH IR SRR PR A, BARSRI I SR 11
MRS SRR VRN, 8 SCER SR TER AR, R “a
A7 X R HI o 0] A A ER A TR R i)
AN B H R AT I U AR e A P R A e 1) R o) 1 2%
o EHRE T H A EE T N 5 H A HRTA RN
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EZH OEP R EOEA AL SR, W R,
TP RN AT DAy BN, B — 2O T Ak 3 4h
HHEMNRE RN, MR NERE. RN
T E S A FE R AR R, AT LB AR N 5K
W&o 25T (2010)7E H A 7t AR 7 M IR ) B 31k
AP AR AT AN PR X DU AN R bR SR S e
AR R S T ARG AR P AR BK T . A S
HEAUT 28 NI 78, it 7 R Ve AR A A i)
B, MWARFPERIRE BB nlui Rl A i PR X = A
J7 5] A AE R o i B AR PSR .
Mayer 5 A (2004) 5% /e #2305 O BEERAE R A2 7R
B % ¥ ¥ (Direct Translation Strategy) A1 1] 5 4 %Y
(Problem Model) ¥ 7 i) /il FEAIF S ME o L3 4% i R o
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HEAT THIETL, A 2% AR A0 R 45 0 52 e 0 450
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2. SRR
2.1. #ik

SIS AR TN T F A b 2 = AR\ 4R
158 No KA E G PR AR K o) 2600 &2 A
MREF PR AT, 3C R AR G 1 s, ik
HUHES T BIRT 27% 0 25 28 D i B2 e 1 e R K 1 2
A, HER G 27%00 [F 2= AR TR 5 1 R iR K (1 %
Ao SRIEIEHCEBOTX T E, HiE 60 NS
v AL SRS S5, SRR T ATAKSE 30 A (55 18
N> 12 N), ARFEFHATEK 30 N(E 14 N, &
16 N), “FIER A 13.24. HIGRTREHE, 3KEE X
BiE 50 4, HAopmfErEaiKer 2538 11 A, &
14 NN, BRFEFHEIRKE 255 16 A, L9 M)A

2.2, SEERMPRL

221 EHMH

PP AR E MR AR B 3 AT
A0 = 35 4> 2H 7% (Gagne, 1985; Gagne & Glaser,
1987) T2 714 01 E B2 i 5 AL A0 A PR B 8] P9 g
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WSERG 28 AN il 2 R M AR el I K 2R
ZANER A AR AR AT K. SN
300 4, BT IEAEE 100 43

1 3 A KIATE — B ZUM A 3 0 F 2
LRAE T AR YRR SOt b, AR IEAR 71
FIVR KT ) 36 PPk 48 A5 i 200 F2 7 M A RKCSF I &=
W FATVRE, AT R RS RS, AR
N 9.6T(WZE 1, FEFPHEEIRIK T MBI R). IR
FEPERTR S T EAS B, 3B PR AR R B 3,
r=0.885; FR/FYEARAIAIE:, r=0.829; 7R
WIATETE, r=0.874; P<0.01. KHLIEERLK
BE N —SEEE, By EmintEsif, =
0.847; FEFMANNIIAHM:, r=0.792: FEFMHHIN
FI4sTE T, r=0.765; P<0.0l.

222 ERXSEHMR

KA SIMEDY 10 B EHIEAE R, AHER K
A= MNINGFERR—NKRE PR, ERPLE
FREMEMMGEAT S, Ws+5=17.

SR RRARHR AL BL C. D WU IS A AL,
A KRR —BURPRHME—2: f+4= 7 ; BXK
NRMRHALE BRI IEA —B: m—4=17; CK
Table 1. System of procedural knowledge questionnaire assessment
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NREFAEA—BURBRAE—8: G+2=7?; DX
NZRFRAEA—BUR B EA —2: T-2=2.

2.3. SCIggit

KHH 2R m 2 AR 4 < 4B R
A. B. C. D)W FRIRA LI ETT. AR A N2 H
Hzx, HARBNHNEZRE. HhmadRE ST
PEENRZKP AL, R AR FRARFR P M R R /K P4

24. KBEF

SCH] E-Prime S HUHIEL . 5206 F2 FE 40 M %5 ST B
T B A IS B e fEZR T BL, AREA 2
FRE IR, AR SRR v, Sk 10
R, s+ 5=x, BEEECEM “+7 SRR
HERSLRTTS, 2PUEN 800 ms, A5 EIMH A+
RESSC, SRR PR, B e s R 2k

2.5. HIEALTE

50 AR AR K6 1 B 5 AT sE
IOHHE 73 &\ SPSS, K H SPSS12.0 4T 4t 40 #T o

3. ERENH
31 EMITEAETHEKXER

R 2 FER i S R 7 AR DY 2R 7 B T 55 o
(1225 IE 6 R 5 S B AT iR PRS-

32 AR FRFRESEREARNTEN
HES

W 3 s, J7 25 TR, AR ERIAN
BE, EEEMENNEE, HENZTHEHRE.
HE— 5 T PRSI R B, (R AT A 85
IEMREEET B 225X [t(24) = 0.96, p=0.00], &
SPHTE A KA EWIEMEEE T C KEA[1(24)
=11.62, p=0.00], K47 C R LM IEFHRLE
FET D 2%[t4) =583, p=0.00], K/ 4H7EB
FKEA W IEMHRE R E ST DRFEA[(24)=321,p=
0.004].

e AR B IERR R E T B 2R
[t(24)=6.22, p=0.00], 7E A KEX LMIEFHERSE C
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Table 2. The mean and standard deviation of correct rate and
reaction time of high and low grades groupsin four kings of letters
conversion task

®2 BSESRMAENXFEERESTHERES RN

IR EREE
L2 Nt A B C D
REonRTiES
(BErt)

Edln=25 089+0.10 0.68=0.14 088+0.11 0.84+0.15
/M 4n=25 091+£0.06 0.69+0.18 0.86+0.12 0.63+0.15
RR2ANAn

)
EHn=25 452+1.05 11.03+4.10 528+142 9.03+2.86
/4 n=25 494+163 9304216 671+3.09 9.20+2.18

Table 3. Variance analysis of the correct rate of the task type and
students’ type

R 3 EHRBESFERBIERESETH

A YR AiE PR B F P
fasvies 1 0.12 0.12 2.74 0.11
K
E‘%ﬁi 3 1.86 0.62 72.07 0.00
ERN
[N
] 0.21 0.07 7.92 0.00
1EH

4 AW IR 2 BA B3 250 [t(24) = 0.26, p = 0.80],
o AE C AR FIEMR S DR B %
F[t24) =197, p=0.60], f=H4l7E B &5 LHIE
25 D RN IEM RN A W% 2 7 [1(24) = 2.04,
p=0.053].

33 AR FRENESKENAREERN
BES

TIESWT R, R EMNARE, E5K
REMNRE, WENLHAERRE. 3D iEe
RN 6 R B, AR 4LAE A 2855 X S B I 2
T B 2£%:[t(24) =8.02, p=0.00], {417 A 352
N R B BT C K%K [124) = 327, p =
0.003], {K4-4HAE C KA MR BI B 2ZKT D 26
2 [1(24) =3.92, p=0.001](W3E 4).

o A A REE BRI RBIHIE T B 285 K [1(24)
=8.38, p=0.00], 7£ A K& LR MM EEKT C
KR [1(24)=4.23, p=0.00], m=rHEE CEER L
)R SR AT D 2855 [1(24) = 5.94, p=0.00], /=
e B 5% R B NN B ECT D K45 [1(24)
=3.86, p=0.001].
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Table 4. Variance analysis of thereaction time of the task type and
students’ type
* 4 EFRBERLERRR NFHFESH

FRE ABE TR B F P
B 3
ETe
e
ER
B4 T
f

1 0.28 0.28 0.02 0.88

3 982.84 327.61 76.13 0.00

3 65.56 21.85 5.08 0.002

4. e
4.1, RIEFMEIRK A 5910 R AEFFHIE

WS BRI, AR A FHETE A BE X LI
MR EREET B REA[1(24) =096, P<0.01], &
BRI 43 410 2 A E SR TR — S50, 0 S RS AE —
S IR R B T AR A — B A IR R
R HE A KSR EMERELEZEET C K%X
[t(24) = 11.62, P <0.01], HALHHAE A K% LK
SNEEEART C %A [1(24) =3.27, P<0.01], H
AT WA 7 2H 1) 2 A 52 SRR THRRAE RE A, 7R R THIHE
TEA—S B B T 2 e, % N T
FIRCR AN o BAME LT A 28585 b 1 e S e 2
BEMT B RERX, o WAERMRAE—FUr, K54H
(10 Hp 23 A 0o TR FRARE IR — B0 B 0D T
T RRAF RN . BRURAR 5 M R RK P 22 AR AE 1]
FR R A S b W B A0 2 T ARFALE 19 m T SR 52 i 3
RRAE RS2, 31X — I 90 4518 5 DUAE I ATF 78 A2 A — X
. SKRAESEIRYE. 32550, 201 D)RTT 1 AR A
W= E ] b A A AR R AR 2 IR RE e, R I
R ANIR TR Z 2 1) 22 AR AE AL B R, BEXT R
TS AE AT g, SO AR AT RS, 9 T #2
JEEARHE BT, AR Je X R I AE AT S fid
M EFE T JRERRRAE o X 2% =) R ) L3 1) 1) R AR m
W RN, B SR e ) L TR s .
2R THRFAE, X 96 2R 5 R HRAE B FH /D CHRERAIE
K7, 2007).

4.2. SIEFMEEIRKEZEE B E R RAEFHE

WL R, mr e A %0 L IE
FREET B X% [t24) =622, p<0.01], EHH4

1 A K5 B RBIEET B 8% 2 [1(24) = 8.38, p
<0.01]e A] iy 43 4 2 A 8 B ) T A 23 52 31 Ji 2
FRIESEm, R — B A EMR R e T
R IR R EA — B S, AR ARE S 5 1k oy
AR E AT, $m A A nhn TR
B TE A R R IER % C A R IER R B
BEER[1(24)=0.26, p>0.01], M7E A F2ER
S IR R T C 55 [1(24) =4.23, p<0.01], A
W B v o3 21 5 AR AR SR A I R e U 2 B R T
FRIEIRZMR, (ER R IHRHEIE 2 5 T w22 A
DU T (8] o R UL iy 2 2H 25 A TE ) R AT B B %of
TRFEREAT GRS, SO R B4 AR AT m AT, (HA2ARAT]
REHRRTIARAER T, 0 gmid 5B E, Bt
AP IE R R A e o X —IF T 45 SR 5 R O 5
HA 8, dkges NI ROk YE. %,
2012), 2ERMTIR AR = & 4R 242 1E o) R AE A [ A
RIMRFAEANFEBRAFAE, RIFFAE 2 o5 F A L
(], AEAS 208 I R e P AR TR o REETE S AN (R
A B, 2008)HF 5T 1 J 20 S5 11K 73 H A ik v K
2 N R AR SR X, R IR i 43 AL AE B S
W IE LR B R TR 4, iR A7 268 X (A
SRR BT = TR 2, U B i 40 4 e S
HURFE, N7 SRR SO B R I RFIE T
X — [ R AEAF

43. BEFHSREFEIAKEEEN
|B] RE R A SR A

Hegarty(1992)K FH HR BB FE 8RBT 7 AMA 1) i) %
TESRNS, RINZEAEAERAEFE T YRR, (77F BB
A0 ) USSR P b SRS, B A S N T S
H AP i3 v X B R MHRIE, EALSHRE, 1
Rl L e SE S N S S i o S e B
FRIE . — ORI, AMATE H o g oo 42 v 2 [ B A
FHPRFR SR, (F2 (7] R e R D) 3 22 B8 22 1A ) A
BRI W, T (o) R TR AN i D 5 WU B 22 (e ) L e
LR « MRIEAHT T 4518 5 Hegarty(1992)%5 AT 5T
HA 80, SRR AR A SR R AR
I H SRR TR o) R AE R, R T B SRS 5
[V RRASE TR SRS, R R U ) 2 A B 2 A F il S
BRSNS, b (6 B RS, 52K, K

0 IO
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P2 M R AR o A B 2 TR A L e A S T 2D 1)
A FH e RS AR SRS . Y ET(2007)ZEHIF L F AR T T A
B N ) R AE (W AR 2 5, 2 AR I IR AIE SRS
B A A S 13 0 B AR, AN S ARG A
TR AR, T ARG A ) =
TR A il AR SRS . T DL A A A AR M UK
MERm, AR ) R AE G 2 H LR B AR AL, =
TR P4 0 AR 7K ST R 27 A 2 B 22 (1) R Y i) A 2 S S

5. &g

1) ARRE 7 PR R KT 22 A 1) R AL RS R BN
[ IS DN AR MRAAIE 5 IR BRFAE, H R 32 R T RS AR T
PARK, DAk J AR AE R I AN

2) R PERIR AT 22 A 1) LR AL A ) R LR
I & L 2% TR AL 5 JRUBARRARE (B R A AE ) T PR
/b, A0 SR BRI REAT IR AN L

3) ML L, TR PRI,
ERARFE PRI R 224, AR T B i 5 ) et
IR A ] REURALE WS o AELE i R PPV SRR R 2 A B
Z (NP [ R R S, ARFE PP PR AR 2R AL 2 (1
il P B 4 5R
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