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Abstract

Disciplinary Domain Knowledge refers to all the knowledge students acquired on one
specific area. In detail, it means knowledge plates and cognition process schema that
integrated from the knowledge commons in correlation, logic, and operation by its disciplinary
and cognitive attributes. The knowledge is divided into doctrinal content knowledge, cognitive
process knowledge and problematic condition knowledge. According to the current studies,
in knowledge study, domain knowledge can improve the efficiency of the problem
representation.This research chose the knowledge of physics as the research object to explore
how Disciplinary domain knowledge study acts on students’ physics question representation.

Research one investigate the relationship between the Physical Academic performance
and Disciplinary Domain Knowledge by using Physical Disciplinary Domain Knowledge
Questionnaire with 207 grade eight students. The results showed : (1)there is Significant
difference in the overall level of Disciplinary Domain Knowledge among students in
high,medium and low grades level; (2)In the part of Declarative Knowledge,there is no
difference among three groups of student,but In the part of Procedural Knowledge,students in
high grade level were better than students in medium and low grades level,students in medium
grade level were better than students in low grade level;In the Conditional Knowledge,the
students in high grade level were better than students in medium and low grades level.

Research two investigate the difference of Physical problems representation system
between Disciplinary Domain Knowledge-rich students and Disciplinary Domain
Knowledge-poor students by using Oral Report Method with 20 students.The results showed :
(1)In the Text Representation Level,there was no significant difference between Disciplinary
Domain Knowledge-rich students and Disciplinary Domain Knowledge-poor students; (2)In
the Simple Representation Level and Physical Representation Levelthere were significant
differences in Start-Time and Response Time between Disciplinary Domain Knowledge-rich

students and Disciplinary Domain Knowledge-poor students,the Disciplinary Domain
n



Knowledge-rich students were better than the Disciplinary Domain Knowledge-poor students.

Research three was based on the results of the first two research,Instructed by the basic
construction of Disciplinary Domain Knowledge, the research made the teaching unit of
"Electric current and circuit "into modules domains. And by the supplying of necessary
knowledge to the teaching units, Disciplinary Domain Knowledge teaching modules is
constructed,then operate the Teaching-Experiment with 237 students.The results showed :
(1)In the unit exam scores,there was no significant difference between the students in high
grade level in the experimental group and the students in high grade level in the matched
group; (2)there was significant differences between the students in medium and low grades
level in the experimental group and the students in medium and low grades level in the
matched group, the ¢ were better than the matched group.

Based on the research three, research four investigate the differences in Correct Rate and
Response Time of solving Physical problem with different gram among students in
high,medium and low grades of level of the experimental group and the matched group,by
using E-PRIME experimental technique.The results showed : (1) In all the three types of
problems,the Correct Rate of the students in medium and low grades level of the experimental
group were higher than the students in medium and low grades level of the matched group,
the Response Time of the students in medium and low grades level of the experimental group
were shorter than the students in medium and low grades level of the matched group, but in
the type of no-gram problem, the Response Time of the students in high grade level of the
experimental group was shorter than the students in high grade level of the experimental group;
(2) there were significant differences in the Correct Rate and the Response Time among
students in different grade level; (3) there were significant differences in the Correct Rate and

the Response Time among different type of physical problem.

Key Words: Domain Knowledge; Disciplinary Domain Knowledge; Teaching of Disciplinary

domain knowledge; Physical problems representation system
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1. 2.1 2RI AN 2 3R H

(6 2 53R (2010) HE T Alexander Kb (R 4656 T AU ARIORIZT, [ 2
%7 Anderson. Gagne ISR/ HKEE, 75 Mayer H4URAL A K IR LR L,
S P NS RIS £ TE A 08, X R ASUIAT T 72 X, I 2 R
AR GHIEAT T .

GRS A A FVURAIR. (Disciplinary Domain Knowledge) & XM A,
ST S RSB 0 A 03, ERTIT , BIG T — 2 Rk e (e LAy — 5 A
Setb . PR HREMERORII, B IC AU I L B U\ SR T LA T T
Be Bl SRR R R . DRI, el LUK B2 A 1004 SR A A3 — 57 R
SERVIURAI, U HC S RV SR AT, BB BT AT S . 52 (2 R SRS
AT ETA PRI TG, 25 FARE i (2 R SRR AL, IR 54y

[1]Alexander P. A., Judy J E. The interaction of domain specific and strategic knowledge in academic
performance. Review of Educational Research. 1998,58 (4): 375-404.
[218 50T, AR 2. SRR AN R 7T S5 20 [T ], BRI K% (BERFR) | 2010, 28(2) :43-51.
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v SO AFF A 455 B A 6T I, PRV R SRS P R, At 1) AR AR il B STIIESE, BhaS IR P
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AR, AR, mIFAER E AR Kk, BMERAHFEIR AR, A
[ P DA B ORI ) 2% ) B B, LA FHEAS I o 22 R Atal e VR[] Bl 0 26 o
AR S A N AIARFAIE 0 AN ) AR 8 S b (AN P E At T 7 % 08, 1k
LT BhasPERE s

1. 2. 4 ERMIUR AR AN 78 B2 SR

[ ARG AR, SRR T SR T R D7 1 b e N SR o #h T8
HHA RS HOEARAE A AR R R A B, ASCRFR e, DA ze iyt
25 23 R A2 AUSAN SRR RN CAT AN IR R b o fEsbd R, Sl a4 —
JE MRS PEANR, k22 A A SRS IS > 45 1 R RAE N AR AR A R h 34T AR AL, TEK
AR RN Tl AN, ECRE A AR AR R T e, R
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BALRRE R SR AR . RN SRR b 22 R AT 2 O IE MR k. A28 =
BrBL SR RTREMKEERT— BU A2 > A M@ VR E SR AR R, (BB 2 > iR
ALK 2258 AR AR A, B AR SRR A AT IR B o e #gq 24k
—E M AL S FEEA T FE A R AR A A B, G| A AR T R TN L
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m
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P, A SR R 32 SO0, S 2RI AN TR T A AL, B2 R s e P ) P S A
HOMAL I #h 78 B SRS I, A RGO S, I A DR KR AT AR R
MIRTHE T, 2ot e b e B AL PRSI SR LA T 55

1. 3 Yy 2ERhn) SRR FIAH A 5T
1. 3. 1 18] R R AE LA K ) 3 1) JR 2 A PV 3 8 P VR

i) R S 1) R R RS AR B, o AU X ) RBUA Y SR R SR A A S SR A S A
I L, HI 2t ) AR v A T B R . PO B2 R R AE (problem
representation) il BRAF ), 2 n) AU e R EEE R IR OC T 1) KA N Z R, 2 )
SRBN IR U 1] EIRI BT A6 45 A AL RSP IR e o gt @ Uil Il R AE B & — AN AR, Xt
) 0 P AR A AL [ It 2 ) PR g & R, 2 ) RO Sk i 1) 52 05 32K Hegarty 11
Kozhevnikov (1997) il SR AL A G ZS AR R, 172 T RDECRAE AR B £ 2
IR, RN S5AMERA I IRE . SR RFEFHEEVINHRR. HAEE
BAAE . PAEE (1997) A, (iSRG, W) BURAEAUA “ I) R ph g A Ta) R i 35
PG R MIAIZ RGP EIZAE R AR TARCAZ a5 5 LUE OG5 45 #4110 B ]
A7, B UL, R AR ) SR s DA ANRE R, 455 ST ORI E B

[L1EE5E 1, AR, 2ERMI AR IR R 580 [T]. R RINTE K222 (B RI2ERD |, 2010, 6:43 - 55.
[21E 8, V2228, O FE2E M. db st R A, 1992: 288-292.
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BRI G RE - DAL AL S ) U (] R A, A S A B PR 80 DAy P P ) BEARY
St B, BATOT A I R AE AR AR RS T I S B (B, SN % A 4 )
AR I R, B [ A AR AR AN I S8R ERAE I XX (5 DA T IR 1
LR

Py B R )R A e 2 R K 2 1 oAb ) Ui R ) 8 Sk i b B ) 2
oty TP EIERE . QAR IAKE E Yook B T RGBT T, BE ) AEEA T M £
By TSSO Y BRI, BEY) S ) U SR P R AL SO BRI,
ERM T AKEEAT AR 1R FLOOR BT R U R 1 B YETTIA S R, X
RALM I EFEAL, ERE T CBRER7 1R = B K LE R A R
LAR s B 5 A e ey, IR A A U L e B XA 1 ) L

e

1.3.2 Yy 2 RHABURAL B9 B A S SRR

ZAELLK, AV E A AMEE ALY AR} ) R PSR A R . Larkin
Chi & F A U R Bl R B AL o B SEAEIF S 51 1, Larkin 25:(1980) LA & Chi 45(1981)
LR SRR -0 B i) AR BT T A ] 1 B RS L o285 T, HWEST T
KA RIE A AMODELY . BE FRE R . eah, AbA A4 AR )32
51, Larkin (1980) $&tt Ty i) @il v i) )2 X B8, b 55 [Rl g McDermott A 44 PE
) R g B 1) ) JBURAE A B R AUDU D FHIRAE: WIARRAE, 3Rl “ Bttt &
iF, 2 B ) B R AR DB 1) RS RAE, BORRC “H B RAE, B o )
IR s Bekqt, P

N AR AN D 2 AR A B ) R AR 5 ARAT T ) R, oo A Se 2 X
DA 5 0 5 R P 2 B 555 NI TR o AT EE (1999) X3 i) JL R AE 2 ok A T 4
BT, 7R B ) RAE 22 S S L s Mo PR 3R S5 EAT TR AT, th /' McDemott 1 Larkin
(104 B [ JEUSRAE PRI DY R Al B, 4552% 1 Anzal 1) R B 32 T o0 T4
B i) R R RAE AR R B o U R R A UK A DA SRAE SR IR s SCFRRAE, 55 1)y

[1] BRSO RE. K2 A A ey B i) R 0 AL 2 IR ) S B L] D BIREE, 1997, 20 (4) « 494-498.
[2] Larkin J.M, McDermott, Simon D.P,et al .Models of Competence in Solving Physics Problems. Cognitive Science,
1980(4):317-345.
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SCFAIRATOR FNERAE, S R AAMESRAT O, OF S HF AT . BRI IRAT K
PIBRALE, 5 a) U et X ) B (M BEARAT G e RAE, S @B A, A1k
B DL T REAT OG0 BE i U R [ R A4 2R DU ol AL A T LR AL DY A
JEIR (80178 5 Joe A SN R BB IS I RF LS R A Ry b, BHAEAE A 2
(R 18 SO LA rh 4R b S B ) B ) BRI AR R I 22 53 BB LU N = A= 152
Wie S B QLA . ISR R AP SR a4 i 2 WL Al i) sl R
X AZE L =5 o) CEAE TIRAC A 2 LU AR TR A B0 152 50D

1.3.3 AN[F] B FE 3 P2 e LR AL 5 M HO R 5

e R et Rt eh, R AT A AN 35 00 22 DAJUT S 35 24 R, Al g A
Herh, F55 LU BRI A ST 1 s S SR R 4 O e 2
5, T RIS — R0 A R, b —4katE “m—AN& (Draw a Figure)”.
5 T BEX THBLRAE M, [HAh2:% David %2R Vs Mut irge, Ao,
CAZ AR T DL o 45 AR i [ T L R A e T Ak o 00 B 1 7 ke
SRR, BRI IR S AR SISy . David BF9T T 7EAL S BRRE A,
% AR A B ik b R AR . WSO R B AR BRI, ) IR
BRI RN . O, R 75%00 4 A A . IERIRAZ AT
TR IE AR . MIQin Yi WL R IL, AL H I HERE AL S (K 2 A 16 1f) TR
AR PR (7 K, AT B L i 0 P AR L S R, TR AN 2
ST I 1) 8 55 T IR B Rl — e LA R B L R 2 F) 22, WD B Rt 4L S
1 e S U R P BT W R B A, S b4 T I s o PPV gy 2 B BE
A4 P LB 5 006 TS5 LAl AR [ Py o 25 A A B R AE B A5 K R 22 S (KB 9 e 3. 38 1 A
4518 . Charles FIBIFFCIZE T, Lk = 10 AR5 2 i0nh T il SR w1 Al 0 B 11y, {HL
V&I T2 A I A B B 1] R ey s By o

[1] David Rosengrant,Alan VVan Heuvelen,Eugenia Etkina, Free <body diagrams: necessary or sufficient CP818, 2005Physits
Education Research Conference.
[2]Qin Yi &Simon H.A., Imagery and Mental Models, InJ1 Glassgow, N.H. Narayanan, &B1Chan2drasekaran (Eds 1),
diagrammatic reasoning: Computational and cognitive perspectives | Menlo Park, CA: AAAI / The MIT Press, 1995, 1.
[3]Charles J. De Leone and Elizabeth Gire. Is Instructional Emphasis on the Use of Non-Mathematical Representations Worth
the Effort?, Physics Education Research Conference, 2005. CP8 18.
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BEEERE R FRREAT 32 J3 0 A IR AS I RS 22 28 A R A BE AN B BER AR IR R, B 5T
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FED B AR IR 22 b, LR B B S 52 0 ) — SR IR DR AL . AT TR A
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1.4 YIBAERY R 3 SRS R 9T
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KA EARE S 5 AR RN R (R SEUERF SO A BT ER . R iIEIT SR B s it 4R
TR AR S B AR TS T B R 2] 5 S RH I RR BRI, R e
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MR 27 AN AT 3 4415 180 A0 N IE A 76 G L 18] s e 28 PSR 808l 12 4y, 27 R4
BAREEA 90, =4 3 4. KIS A SPSS17.0 gevt iy, KM T Wiy
M, AIf 4-1 0545 R .

B 4-1 SR RNGHTE EA R R AL B BRI 1] 22 5240 T
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— B HAEH 2 341.66 170.83 . 00***

K I S 20 TR 38 7 28 A AR S0 H 2 L Al 123 A J2 100N 45 [ 5 2 ) T
HER RN 5L . TR I BRI I - R0 3, AURIY I R0 3, A 2RI
B INATE

SR R IER R L T4l (£=2.84, P<0.001). S50 2H 7 /1% i el 1)
A b T dl4l (£=3.33, P<0.001). SEUGA17E H % K8 IE A% by T4 il 41
(t=3544, P<0.001). ARG M ML EBUERF La T Ehldlnsos
A (1=17.54, P<0.001). SEH6G A K 41 22 20 A1 i B E il % b T il 41 1) 4 % 2k
(t=18.49, P<0.001). SEHGA 1) 422 A 7 L UL i 2R by T 4Lt i 22 7 (£=28.
77, P<0.001); S8 20 b &5 AL AR JC P AU A A< By T4 il 21 P 25 2E (£=12. 33, P<0.001).
S0 2 T AR AT R R IR b TR AL A5 4 (£=13. 65, P<0.001). 441
S A VL PR E A R b TR I B TR AR (t=12. 33, P<0.001) 5 SEEGAH S #EHI4LY
DR AEA B = PR A % b 22 AN S 2% (P>0.05) .

S A AR TE B S N I FAR TPl 4l (=2 5.09, P<0.001). SZHG 2 7E /R &)
S BB AR TPl (£=5. 43, P<0.001) SZI6 21 75 Ao i 18 R ) e 7 s ARG T4 4
(t=5.35, P<0.001). FLARFEHL A SLu 20 (145 2 A A0 0 PRSIy AR T sl 4L i 82
A4 (t=13.37, P<0.001). K20 % 25 A5 75 7 = I R W I P A T 4 o 41 11 5 2 A
(t=15.55, P<0.001). SEHZH L2 4 A1 s it U N I AR T# I i 2 (t=14. 69,
P<0.001); SEHGZH 4% A 7 G I S NI, EAR T4 rh &5 42 (£=9. 41, P<0.001). SE
ey 2] A AR AR 7S T B S I AR T I TR AR AR (1=12.89, P<0.001). S 4H 45
7E LR PR S W N AR TRk 20 452 (1=22. 64, P<0.001); SEIGZ (K G40 A 70 G &
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RN N BEAR T B SHE L (1=68. 16, P<0.001), M 7E/RE KB (P>0.05)
IR A B (0 N 22 S AN B3 (P>0.05).

TR b, A B B SR2 O A ) RN B A 35 22 5w (£=166. 52,
P<0.001), FMfi% EHA BFEMEZER (£=1012. 94, P<0.001), S5 I %M iE % B
EREAEA, RO AR, B GZEE. ATIL, BRI S R 78 X
18 35 1) 2% AR PR AN ) BT A 1) 23 A ] AR e v B v I LR AR 0%, A2 AR TR )
G R, TR BOE R IR R 1) B, ISt 8 W 2 A U TR 2 M B S K  th 4 0f
F R ) A R B AR (R R

FELREBERZR L, SER AR R4l S LT 2 5, HAE SR AL i h 254
MGZE R B E N TEHIA . SRR ZIR b, S AR 7 o 3
TER B BRI b, S0 AU I AL M S A 22 AT 0 AN B35, T SE IR 21 R
I AE S A RN G 22 AR XN 2 IR AP 22 5 AR BBUE A% b, szt a4l
MG e 2 S AAS B3, TSI 4R 4 e rh A5 A R gl 22 2B R IR EAR IBA7AE 22 57

TG P12 7 P S 36 20 7E = AN 4 A S IR A S R TR s A 7 e PRl R e 6]
(RSN b, SEE 2 RN A (R A AR TG 22 e, T SR A R Il A A v &5 A g 22 A
MNER EAFEZES, SR AT A

> ]U

X,

6. 6 18
6.6. 1 MEERIEWMHNAEFE TR RNBFELRHR

6. 6. 1. 1 | B ER RN 24 [0 R AE BB AR

WEFURINAN A e 2 () IR R A S NI BT B2 72 5 AEAE ) B R HR 7 1)
H b &8s, HUChnE B, mZERN IS, X5 F (2008) MRS eHIA .
FEX—ERATHEERMEERAZER. HiEEEFHERNEER, AT
AT RAE . IR BRI e WAtz DRI 25 27 AR e i R AR Ay ok — e L . TG
Vel JE ) ) A e R 1) b Pk e 22, DKL 2 AR 1 ) i R AR R IR AT AL, Il R 25 5 i) o
PRI ) JBURAE AR o In) JBURAE IR P AL SR A ) ) L SE 450 . SR IR JBUOCHE AR B 5
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HIRAER J7 A 4R (Wertheimer, 1985). AN (2008) A il ML 200 /1
) R AL R BINE X, Beg R P B R B RET. BI,  SAAEAE e 2R R
fA,  REME AR AR IR R A I e R I RN 1, ESR T o5 RN T-HE B 5%
Wi, § A 2 ) UK S5 . Ak, IR 2RI RENE T B S A A SRS R, TR A
(¥ 7% ] . Catrambone (1998) AA n] 2k 3R RS 0T 2% A Il (OGS R M HE UL A5 4a
SUWER . DRtk 23R WM dm s i) ) Ak P e A 35 By 27 A S B R RS H IR OGBS L, IE
TS IR ) SR B B o BRILZZ AN, R FLIRIE REfE T B AMAAE CAT BN ER Ei i (1 rh 4%
R F 5 [ URAEARN T B9 %R, FEBVILN i - B B R R (X5, 2003) .
WAL RILR A B, A DUE PR A R AR A S A, B
[ R PR T A i R ) T R, e 3 B A S A R e R AL P 7 £
TR, TR RERA R a8 25 0] o 1 G B T2 R I WA AR, S REAR AT R AR
PEEMAIEER, 2 T A AR R

6. 6. L. 2 ZZRIGURENIRBCEE AL B MAH BRI B2 R

WIFIE RN S 36 2 27 A AR AN R = R 22 8 H I AR TR o X oy A
FIR R Re g T B A A AR IR J e ZE, IR AR B ] . 2 R A IR E A 2 A
IR LR, 3R w2 AR AR AN IR P AT AR A T A AR T R g R A
(Dochy, Segers, 1999) . [, SZE6ZH 2% A0 BRI 3= 5 [ T TR R g i) i 45
R, IR BN e KB AT ) VR AE . IX IR T ) R RO, BT T IR SR Rk
R F3ah, 2R EATUR A R FE A0 G SR FH ) U2k 2R A PN IR SR ms IR %, 35
Whop AR AP R T ) R 2 2R o ) j R RV S I 5 A ORI SRIE AT % 22 Bl M)im
SR TR B Be S B ARG R A I SR o IX BB S B A AR LR IR, IR
IR AERENR, e B . Bea, A RMIURTR R T A R ) LA AT
W AT T AR FYE L, PR RE S SE AR AT ) R 2 R o AR ATRE s (1994)
FFE RN SR 27 A0 o] A% A (R A R, BERE 51327 A0 T B R I Lo SEER2H (1) 2 F
R P RPN IR BU 8 1 AR A6, Refs S0 N T in) 4R, TR BGEI

) e 5 )

[1] XB4%%5. 558 22 HE i) SR e SR TCIA N, DERRLE, 2003, 26 (3) :479-482.
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6.6.2 WHIEE i) BLRAL AR R B B A B AP SR AN BA R

ARAE BRI P B ) (R LR AR B, A A AR ) B [ LR o o (1) ) LA A
ASCFRALJER . AN FRALJZ IR BLERALJZ IR, ARALAE HA SR 1 /2 IR B K A%
JE DN RS E R A5 L AU [R) 20 RS 1 P B o AL e v ) o R IR AR R (B3R, 1999,
ASSZRRIET AR BT AL FR AN [ AR 2 s v A P AN [+ £ P T R A )RR A PR AN ) J2
T RAEL R (B RO RALAH IS 50, 105256 A B S 4 1K) i 2 AR AN o S5 2B A = ol
B B A Z RN SN I FR bR 18 S A TR IR A i S 2 A A R A, SIS A I S AR AR TG
PRI R AL S BNy B AL TR AL S, S B0X— 45 R — A FE 5 AE T 22 R
SRFR A et T AR R R IARAL S R RURAE R . e X A 0 T 1
S EAE IR R — A FL B2 7 N R AL R IRANA], L SRR 1) ) By MR REA TR AL
BT T 20 2 WU A ) AP R TR AR AT 3R AE (5K, 5K4E, 2010). W) BEZA RN
PR 7R B T2 A P B AU N R AT AT S IR 3 ) AR A R A
SE R A 78 S S A ) PR R ) A R v i) AU AL (¥ 5 ) B R AR AN 3R
M P EERALX A RAIEZ IR AP ZRAL L R R AHE AR, B HH TR s o /L
WIAATIG, 35 ) LR R 52 A3 DGR 1R 52 i 1 45 B AR R AL SR, U 5 7 2B ) B
S, AR SR R R AR 1 A AR REERL, sk 1 2 AR A
PRI REAR, 8 SIS SIRTES S . AU S 22 B AR R 22 T, RS AR
WL PTIERI Z I TS, 22 2B A BRI R h 2o fE e I RE S B 52 BRI (1 32
Wi, SEAE AR SS, RAE RO (22540, 20100 o SARMITEAN IR E
RV a INE7/BLL TS P/ASN IR S €PN A NS 3 SRSV 2Er ST =S U I/ = Ve PS I
B, AT RTRES N R N, AT AN SR AL S 4h, MR RS R
ARSI T A E I T U N S Y 2555 UG B IRy, (e H e IEAff ) 1) i 2
[Alo BNEG (20110 ARSSINENSEMS S — TR E K TN RIB e, RE XS RN REREA T 2L
WP AP B ARSI I IR B AR R, S5 7 AP B SN Sens,  nl DUR] A G
X ) R AL FEREAT A% fATT RS AT R A AR AT 3R AL R Hh A P SRemes (03 2
EIERATE, AT PRUE DA G0 S 5 ] R TR A BV G . 38k, el sl 358 e R 0 U2
REMS I oy S A I LA AU UKP o sl T AT VAR R S RAR R IR (5588, il
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A%, 20100 o o)A AF AN PRI FIPMEH S ATF RN, $RTHANMR TNy <4t a”
A ARIRE D) 2 ARl 2 R AR B, T T IR A AU, RENE R )
R EER, IEFA R AR S S M, CRIE RIS SR S . AR AR S B
TAEREE A AN R RALSN, IEITE T A B R AL 2 R IR B R AL 2 1) S vk
G ) BRI BEAR,  AMATEIX —RAERY B AR IE A IR i, 2R Ha
RHCEDUE A A RSERl, R T2 4 E i B R BN . AR B RAE I i, 3L
NG 5 J A 5t T2 A S B & () IE A B . Splilich (1979) WA A= ¥
Wiy T ANARTER I B . AR R W PR A DL 5 2], 5T T3 AR B
P, BN SEAFEARAORI AR A A . 94b, S AEAE YA R U A IR B T, =TT B
5 AR RS T LR H o) S BEAT ) BERAE . Carol (1987) 1A 45Ut iR
w02 AT AT LU U ) FUSEMG . Tenaha (2007) oA A X7 56 A 1 1
FE R TSR Z 2% . )RR AR T AT TR 8 o DAL A A . 4T
WNENEE AR DL = 5 il R B8 SRS T2 A (R B2 P i o TR 5 1 2 2R T 4
A8 L5 R e SR, ARAE ISR AT I BE AL, T BUE R R A AR A . R, B
FRMIUR AR R 0T 2 A A 2 R AE R RAERAT AL, ST 2R sn
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7.1.1 Yy RS AIR I S R B SE R R T 2 A B S S

T B G T, O 5 B M 27 M ) G 27 A (R 27 R A B b
fT BRI X 230 “ SEARAHAT R “ ARG ALE”, TR A R S A A0 “ AL i 5 AN
KA NS 5 AN 12 R SRR AR IR A R B 22 R . Th/NE I 2
ESTES SER T AN FrE L IR 31 AT B2\l 1 0/ N R T At St v ER ey e o2 s i
PR RIELEE 25— R 510 8. Hutchinson WFFTR M, EAREAE ) m, AN K LHETH I
HTERAG, 77 1 ) O FEAR B AR RS A SRR, 59— 7 T ) 52 ot L
K X AR I8 SAE ) U B IE AR, e a2 AN R LB IR TR 45 44 BL /D>
—ANSER PR R . USRI, BB 7% SR R A AEAE AT R AL
SN A R, RIS T T I S A R s T AR AR S
MEEHRH,  ZERHEEURI LR O B AE A 510 AR vE U A RN & R R AR —FE, H
SRR ARSI TR, 178 AR VR ) B SRR AT IR 25 R AR 45 R 12O H 2% B
WA ISR ENIR L ) 2 A R =AM sl 7 350 = 403 1 A ORI [R] 20 e
FRFIU A () =AM % B AT e e L A EME DL KR B TR RFAE -

M A SC AR IR — IF I R TR IR, 2 G A A AN ) J2 R (1 2 A AE )
HAERVU AR =25 E PR I BRI T AIIEE, SR AT E R AR = A4
B bR AR A DU LU, 1 v A5 AR RN 2 2 A AR A sk R N VRUR ) /A& A AR ) E 4R
TR T 2 T B A AR SR 5 L. BTN, SRR EE M ) s et . x4 F)

[1]JHutchinson N L. effects of cognitive strategy instruction on algebra problems solving of adolescents with
learning disabilities[J].Learning Disability Quarterly. 1993, 16: 34-63.
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AR P = 203 SRR S R (KT LA RS (A5 22 AR AR 22 o 20 wh B LALLMk
Gl AEFRHAEMR R REZ B, =R B AT . 2B AR I 58 B R i A )
AL S PRI R HRAT [R) IR R 5 A A BE AT IR AT i RBURH T NE PR A2 08 1) ) 4 11 P 3% 5
S B PA AL P (1 %55 A ) LA A1 R R0 S 32 1 A R SREm PR AT 280 e IE A 1 0 LB
Wi s S PRI DA R R URAE i LA e e (1 A P D) 352 38l 2 P R LE A A
RIEVERI W o

FRMIE AR RAEAE I EI R R, MR8 T 2 A 2 S Rl R P A A S A
BT T HRR R PERI DA AHEITUESE T 2 RIS B A 2 (R B A A A

7.1.2 SRR E R T 2 A Y ) SR AL AR AR i) B AN

FEIE Y I A S s b, 1 S AR S R LR R e 0 K 22 57 SR N A L 22 11
PIOMLIRIER T, 1S B 22 BRI o HLAH A (0 2 A S B R B Z (0 2 A A Y B
ki AU R T ) ) R AL AR AR B AR AL EAF ARG 22 5, TRE ST — IO 4 SR BA T AL,
RV TR B Z 21 2 AR AR PR ) R AL P ) S0 3R AE 2 OO RO W R
ZES,  MAEAN 2 RAERY B RAE (PR A6 N 8] SRS 0] EAFE PR R P 22 7

Tardieu 55 N UWTFE S5 RAUEW], L S EOH T 06T i) UHE B e S S A E A e il
NPFIR Z 5 AT AERTR R By 225, iy HARATI AN IRAE % BciZ R AN
Ji R % S, M

o B E AU T, (A5 R IR B = 21 1 2 A A ) A ) P S A
RERE H JCVA T 21 £ o IEAAT G K (5 L, A 7K 8] il LR R (K S 7 B AN REPRUIE 2 IE
AR, JCIRAE IS [a) h SR B WA R R A2, T 0T S Z A0 52 AR AR AT 3R AE
JERABERALJZ o S 2 ML AR B, AR B R EER ME AR AR (K30 A 5 e B R ARAT
SAE )RR P R P S SR R AR R A 3R R A JZ I EE N B e 2 B A JZ K T I 3L
IR AR FN SR ALJZ R PR AR i S BRI R 1 28 AR AR AT ZRAL 2 AN BEAR AL
JEDCHER 1 LA R T2 RS IR Z 524, O TR) ERE,  SRAE R B

[1]Tardiu,H.,Ehrlich,M.F.,&Gyselinck,V.,Levels of representation and domain-specific knowledge incomprehension of
scientific texts,Language and CognitiveProcess,1992,Vol . 7, No. 3-4,pp. 335-351.
[2]Chi.M..Feltovich.P.&Glaser,R.(1981).Categorization and representation of physics problems by experts and novices.
Cognition Sciece,5,121-1531
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7.1.3 SRR IRA TR B X R Y B AR 2 S 7 A T AR A

FERIEFE AT P AT 3 B 1453t ) 598 A2 ) b AEAE M) B BTSRRI R = A 43 B A7
FEHERALIBIIIBLG,  85 AN G2 A0 2 RS FP (R K e R S UM ) s 2%
EPR G DL S22 T A A AR B, I HLAA R = A E R Z 27k
L) R 2F R ] R AR AR PP IR 22 57 2 B AR T AT 30RAL 2 AN BERAL JZ R A JZ IR
DAL A 0 S R A NAE ] T 2 R R R o (1 b e Uk, T a4k 1 24 FHR. T
FHURAN FE A4 RIS T4 2 AR AN TE A D0 TS i« D BRI DA R R S RN 5 - i At
BRI 45 A 1R e AL A A iR, 5 RS A1 (b S5 28 5 e AR AR U SR e R s sl
Mt e v i d g rh S S SEg, maui A WA RO B2 257
M SHLAEXT B TCRIR IR A B LU SE R, A RPN TR = 203 TR S 48 LB
P AR DA SR R R DR i A 1 R U ) b 78 s S B 5V 2 0 p 8 AR AN B2 A 1Y)
SFRHA IR A T R MR A B 7 L i P — e
AN IR (1 T A R S B T, A LS (R B D2 A G P LR B I 2408 -4 i 4
Mg, iy S it A A NG A A = AR ) S5 I A I A A e b A B 2
TR S E SR, DL SRR TR b 78 3 S0 2 A 1K) ) B ) i
P TP SR AR AR P 2 T ARG, T SR AR B T2 A B [ LR AL SR IR
SN RE AR 3 RAL 2 AN BERAL 2 R o 22 BRI b 78 s X T
1 S Y AR R R R AR IR ) 2 T2 B R R RE DT BB RCR . BRSO T
PR ) R AR R WFSUR 57 S0 8 M 2 AR Y B ) LR 22 R I = AN 32—,
1 2 RIS VRBR 1V F 22 AR RS B 10 Je M ) I 3 B 2 A o ) i R P KA ke A
RV AR IR 78 2 ST B E R =AML A I RIRE B, BT X 2 A R AN LT
RIRRER X REAT AT, e 2B e B D 5 3 B 2 RN SR A, S B 1 A
ARSI AR A IR = AN 2 R R R RAT S v . AP PR S Rl WF
FUUESE T AR R Sz BRI O A T, g S R TR s T 1)
SEEE R R R RE T LU AT MBS, T2 AR Rk A S I i gk w] LR B Zh 15 (1
R
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7.2 RS

7.2. 1 BRI RUHT

(1) RFARRAIHETT, o2 T LR ARG o AT I ARZ S G 5
HECE G AN ERE R, PR I ) 5 R B I FIERAE I, o3 &
BRI N ZEE R AT, AR S USRI 2R B A, BB 2 Akt
FEF s T = MRS, [R5 B8 T AR N A e T S 22 B R . AFSTiK
I S R RN R A B R S BT R TR N ] T8 S b, Oy SR e TR 0 B
SR T YIRS

(2) WG EE T AR RN R S S 1R o A T R AE R BEAL AR, R T 22 4
SRRV S B ) LR R (AR AR, T A R R 27 20w [ R MERIE ST R G
g,

7.2. 2 TARW A E R E

HARAWI AT T LD R, B2 5 1 A 2 BRI, 5T b AR A AE LA
NIUA TS T AN AL -

(1) H i 3R AN A A

A TS S BRI R (R A A & 5 0 R A S B A R RNR A T XA
B2t T2 5 S50 28 B 5 e 10 R 22 HE LA IS 1) S5 7 T PR R A U 1 — S iR
Mk, MO EEAROR TER, JFH i1 RGBT ARSEm — Pl v 22 AT #er
SRR, AR R R B R, RSN A AL, el e T
FrRaHE o

(2) WIFETTIEAFAE AL

AP, BRI S 2% T 3RS i AT, WA R RS #
FLB LR NS PZINIE R BT, (HEHFEERE ARt PR,
AWFFBCR A T HIER LK E-Prime SERHIAR, A5 IR LIEHIIRS) . ERP 2545
AR AR AN TR > A SR LI 2P 5T
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