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Abstract

ABSTRACT

Teachers' professional development demands thinking about two basic
prerequisites: how can be a teacher grow into a professional mathematics teacher in
elementary school? Is it possible to speed up the professional growth of a
mathematics teacher? This study is based on the thought of the above two
prerequisites, which contains three questions:

Question 1: What are the instructional factors that may influence teachers’
professional growth?

Question 2: How may we use these elements to promote novice teachers’
professional growth?

Question 3: How may we accelerate the professional growth of novice teachers?

Based on a review of the literature, the study first proposed a framework of
key elements for mathematics teaching(KMT),

Based on the existing research results of the elementary school to construct the
mathematics teaching key elements of the framework (KMT) including structure,
representation, question and technology. Next, the study analyzed 16 classroom
lessons of four expert elementary mathematics teachers. Both quantitative and
qualitative analyses were conducted to identify instructional strategies. Findings
reveal a advanced model of expert teachers’ classroom teaching based on the KMT
framework. In particular, expert teachers’ lessons structures demonstrate
characteristics of iterative progression. Representations uses indicate a process of
cyclic rising. Teacher questioning were systematically designed to pursue efficiency.
Finally, technology uses have features of from ideal integration to the deep
application and from application to understanding.

Next, this study applied the KMT framework of expert teachers’ teaching
strategies to study a novice teachers’ professional development. Through a one year
follow-up study of a new elementary mathematics teacher in comparison with expert
teachers’ classroom instruction, this study revealed three stages of novice teachers’
professional growth including: a stage dominated by personal teaching experience, a

stage of textbook study and adaptation, and a stage of attending student learning.



Abstract

Furthermore, this study development a model of novice teacher’s professional growth
that has three dimensions: KMT, capability, and time.

Finally, this study applied the above research findings about novice teacher
professional growth to the case of pre-service teachers, this study designed a training
mode for pre-service teachers’ professional development and explored the effect of
this model on pre-service teachers’ professional growth. Results further indicate the
potential replication of research findings. Consequently, a model of pre-service
teachers’ professional promotion was generated. Based on the above research findings
and further discussions, this study made continuous reflection on mathematics
teachers’ professional development. That is, mathematics teachers’ professional
development is a spiral model where enriching teacher knowledge and enhancing
their implementation capability are utmost import. This study further ponded upon
teacher professional development and its future. It was concluded that teacher
professional development should be geared toward the curriculum needs along with

reflective practice.

KEY WORDS: TPACK, Elementary Mathematics Teachers, Professional

Development, Mathematics Instruction
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1E BRI T SR M A OB (A RRE RORI 2R AiE, B DM R T X — SR AL Y
FOMEE BB FEANE 5 F AT NI 7T AT DASR 55 X 0M A B 1)l ke
FEAT, A SR A B A D6 SR B A UM B K B S R 3 e X,
Z AT LU T 2U0m i Bl & R

2. B0V R R BB B MR AR

PO TV R A W B ARE o RE 20T Tl K B B 22 A AN R 1 i
B, HEELBINNEF R T XA E S AN T A, BT KFNovice
Level). & 208 F7K*F(Advanced Beginner Level). FE4T-7K*F(Competent Level).
L IKF (Proficient Level) M4 5K /K F (Expert Level)o © 37 - 7K S+ I i A= {1
Il N 227 AL 20T, BOTAE X AP B — el Ak T2 S R 1 i, #hGRH06
Brse, NWHFLRIFEAWIR R IE . 20 TR — 2 TEM 2=
SEREUN, BIRMAEXAN KPR ZIT A R | — 2R, SR RN
WA TR, HRAEBCE IR TR ER NS B e 2B . EAEK
FIFA R ZIN TV R IR By, FEAN 2 I I [A] (AR B A AT DAL B, AR AEIX
AN B B UM 2047 A B 1 5 RS IS AN 5 o SRR R 20T DR 2y
HEA HIRER, 2 B o BUrib AT OB, AR BURIE B R RTINS A
IR, FERFEBFAT N BFAKCFIEITHE 2 ms . RGN, HAeER S
R ) ROV EE 22 () R AR B S8 G, A S IR N RERYE AR, AR AE XA
KRR 00T CL 2K 2007 A N RO AT 9

BN LV K R IR B RFAE A2 5% 80T b Je B PAf B 10 R Al o i T A0 v 2
B FKP B0 2 T Dl i IR ) P Rt g ag mt, (H2 MR ARSI ZUm 46,
CAAN PR EIN N K R L IRBY B, ARAXNGE IS I A 7] LUE G, 752 AH 587
AT, IF HAN 1R 7K-F Be 8 52 e 21 BUM Mk & R B3R o

— BT T- 2 FIW A R A = AN D7 ) AR, — A R
LR HIRAE MBRIR PR ER 2R P AR, B RIE 12 g oehs; 5 =771, M
— MR R PR B AR B0 E B IR BRI B RN s s AN, PR
P EEN LR RIA RN, BAEEHERN A, ST B T =58
TR AT K IZ AN B, e Zeii—— N A AR A BB AL,
TX AN HHS B T O AT R S I 45 mT DUnsE s 20 il k. i A R
FW], —EMINZRIE T OEsEr T20m Rl sk, I seth-se 13 s i A
JE£ AT DAAE — 58 R P 4 40 280 HR Y e i B o ] ER ) YR I ), sl T B By

VB SRBOTBCE AR AL R L[], S AR A2 240 (R 2 7),2000(6).
CHIEL R R BOMHZA L ACH UL BRENLS O L[] A8 AR K 27 24 CEUA B R),2000(6).
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B X ZUME D AR BN L R BOMBCEA R LR A ] A A — e R
b L FRFITECEE B TR BENE D9 T HUM B Bt RE T IR R SR AL
%o VS, BREESEH TR RE SR M B UE R, TR
WeFEL KBTI G, LR BT R ARAL — Bt i, EEd &
FHMIEEAAT o, W LRI ZEA A B T 802 4L, IF 0%
LA [ 2 Ak v o 75 FL A BRI AR I B LR () R4S I AN RE (T T 20k il
ML RHIN, (EE ] AR BIEHr T G a1 O i, e def T 20 ROy 3T
HOM AT o MMV FERF Ak AT SR, e 3 5xt 20 SRk B AT S i,
BON T B 14 AN 800 EUR L BARRRIE IR A, B0 A A 2
LMV RS, WEFUR AL 14 DB, ME—— AR R U 1 RFIE AL RS 2UA A
WA RIR . BOTADRT ZRITE A BHR AR, 38 75 2 R0E X S A AN R R 4
FE AT e A LA R Z TR IR IR AR 5 RIS B0 A 0L 2 (B A LR 22 A R AT S R X
2R T RS . ©

ZREPTR, B T UMK L X HUM IR Rt B bk e it #2, JF B
e A PN E Y R B ST T HUMAR AR AR T ) 32 20 T S A
Ao UMY SR A ST AT BOPERF AR, AT FEOT & A T AT PRI LAt 34
JE b A X BUE I AR SR A, —AHEFIT R Al AT M7 il B T80 S
LR BOMRIEAR LU FUR) A R, AT T R A nl AT P SEER LA

2.2 FBUTRERARFE S

22.1 FREFMIA

1. BUB IR KB R

Shulman $ig i | ZUHARIR 3 (AR 1D, ZUMAITRAE — R SRR AE
KR A F R FR SR R BOEERAR HERHB . BARHOMEN LK
VR SRS s VRN BRI BOENARRIAR, ¢

HEE WA AR (Pedagogical Content Knowledge, [ #%“PCK”), HAEHEI1F A
FRFBEEQR) VRS T I — AR rh R W A A R IR i B
MRRIEA, mA IR, BfE. FIHE. RSN, 8 T Rk
i NERAR AR %A 7 20 i T3 S — Rl o JJHERAEIE R, ZUm B AEA %

1)%%,%%ﬁﬁl.%ﬁ%%ﬁlﬂfﬁ%&%ﬁi’yﬁﬁ%ﬁi—%%%%:E?%ﬁ?ﬂﬁﬂ#&ﬁ%&%ﬁ 2 BT[] FE LA 2L

i)ﬁjzi(:;%(%?‘ﬂﬁ%lﬁ’ﬂ%ﬁﬂfﬁ%ﬂﬁ%%?ﬁ“Efﬁﬁ?&ﬂ@?ﬂﬂﬁ%ﬂkﬁ% (RIRFAEZ I 73 #T (0] UM A Wt

%zi(;l%(%ﬁﬁiﬁz IO M A i B T DU A R 80T % b A2 e FRORFALE 4703 £ 70 A 0. 80T 8 7 Ao

;Z%Eé))l:j;rll)LS Knowledge and teaching Foundation of the New Reform. Harvard Educational Review. 1987,
16
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FhZ FER AT AR B RAEE 20, Hda e B R ROR, A LR B Sk R R

(the wisdom of practice) , AR KRS AL HH BRARALAE 3 — Bk E U 22 5] 2%
P95 5 B PR HE (10 JER R, B AN ] o G AR T S5 PR 2 A oy 380 R0 2 S R R e 2 >
PIRE S AT S, XSRS I SRR E R I, B4 2R 75 22— e fg v] se A5
FSCAK 1) SR TR R E A0 2 AR IR SRR RNR I A 2 B I N 2R
PH (Content Knowledge), W 2 51K 8% 73 9 = P 22 FL A 25 %1 1K (Subject Matter
Content), “ZREHEEZHIH(PCK), LLEIRFEHIH(Curriculer Knowledge). AN )2~
R R A AN F AR NS S5 M ) T715 SR A 25 R0 R 0 245 R A0 4 S5 1) 454 A
BNERIG, BOTAEE S R AR AR &, 3 EREIRREIX — AR I & B DL K
SRR, I AFE S AR FIR I I8 &R o B FUMAE 2 U R— 0 e I I,
MU B 2 AR TR BN S A 0T, I EE kAR IR B 22 ) 7 B = 3, B
TEEREHRR, ERH5HAERIFIRCR, X RS BHIRZ N
2, P LIS S R IR BT AR AR IS T, M2k 1 2R
WAL, KIEPRENRNZCEALEE, R E T NEMIRRTE, 2 — MR T
WNAEIH . 78 R ZUN AR 2R, R AR (PCKD & B AR E LT
FOARZEH], ERAEER MR AR ©

FH 1 SHULMAN®1987)# T &1IR 2%
— SRR HCE FR
7 ) 2 IR SR R
HEHFFR
HERHE . HARMMEM LS A0 s AR 4
AR
REEAIR
FUF WA B FAR

Shulman ZF AN, 2 BHECF FITR R i BE 085 R 500 57 B0 TR B[R] 24
PSS 2B RUR I B AR X 70 FF ) — 288137 . Jan Van Driel A AR FIR & —Fh
RERF B2 UMM 7 K X 30T, AR EC 7 BOMANE SCEUM X 73 I B R R R0 R,
R EEAL R U T S B AR KT AR E R S R AR AR AR, XA
SRR HoAl RN X 43 JF. B T Shulman $ H I HAR N5, PCKEH,

CEPR B SEBRE B 0] 5 S R M) T S, T, LB AT . g R ARV K 2 R

#£,2013.

? Shulman.L.S.Knowledge and teaching Foundation of the New Reform.Harvard Educational Review.1987,57(1).
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FERT AWM 22 SRR, 27 2] rh 23 BIWIRLE R XE R R AR - AR 0T Y B0 5
W AR AR, FORSEAE TR 3 I iR M S AR 1 52 20 D5 1K SRS R K AN BEAH T 73 B 1Y
TR, ROAMNAREHEARIRE A B & R BUMAEA I AT e it 1 HAR il o

2. 3 A R R R R

Shulman FH A EA RIREEA 2 /D H DU Prde BN A 12 AR50
Wy FALNHELRENOM RS, ORRRE. #0. ERASN T &, B
TV ARPREE . AL AR Bor 5 RBERRFR, LA
Fe H AR Xt BOAT A7 A T AL SRS B 9 ok S & .

(1) Fr#EARE AR AR R

ARERINERZEARFIR, IR AR BT E AR AR 58, RE M
B 1K XA R AL AR A RIS I A BT FE SRR R, DR B3 22 A0
P St S B AR 2 i) o O G R AR RO RS . B AL SN SR DL
KRR I, A Bt Fr BB FRA T /R AR B A B A, [RII
B BATIE R HCE SR O M SE AR SE, T RE R 22 R ) R B A A Ak
B, X R AR AR H 2 R AS R AR

(2) H A IFEAHA

HOR = A RHH A& B — 8 Ve B AU IR AL DA AN 46 (A4 kL R
AIRFR R RAEAFPER AT A R RHR,; RARA. A2 M E )
B ALk BT WA X B XCE 28 T A [F 2 R BUG B s 5 A
WA — b o SO EEAE PR R 0, A Ath )l 7 B AR BT AR I AN U R 4
B AU AR, AR5 3R 2 e B R AR R R .

(3) #HFARIIR

HE AR THER AT, 5 AR AW R R 1 2R SR
F AR S AT ES VE R TC RS A AR RIR o O 2, RLE e 45 &
IR T30A Hbe BB A0 A AN SEIE (AT 7T /8 A AR R R B
fid 1) B B2 RSC T 0 o 45 A O 5 3B TN OV B A & A AR SRR PR K SAIERT 7T
B, P RECA BRI, XM TR H br e R A T BUmAT A2 A4
RIMIRR, A REFELACT FZERR L, DRI A 2 5 PR A B
BRI, 15 BEA AT R AR K A REEE NI T TR BT 70 R 2 2k
WRE ORGSR TR /), TET ARSI, 2UTRERAD SR T,
M LR 22 AR SRAG S B 7870 B 22 I WL o o 55— R oRTE RO AHEOR 2 A2 5 R TR I

VAR AR S AL S S O T—— A AR B RN BIID]. A LI TE R ,2010.
ORT IR B SRR D 5] SRS SR M) TS, E YL B, BRI A AT RS R
#:,2013: 154-158.
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T, XKW TCRBAT AR, BEAFT TR AR IR EL, 24 5 R e Fi 4R
[] )2 2 A A o XSS AR IR AR TN EOM AR 0 FE B5E 1 ISR kAt

(4) SEECHE S

SEECR SN A BOM AR AL T R A AT RGPER)— D RIR, BRI
BTSN o VB FE 8 ) — AN B AT 55 A R4 U 1 s B 2 R R e s &
Gy EEEE, JFRBUHR, CIXIEARRF IO . FOF R R AE B R
NRAR, BT RIC SR AT R A AR . F s A
RZERHIS AR, Shulman 75 R R R B E B TORATIE . 2Bl
FERE UM SRR TR AT S NZAT 2R 380 SR A5 SR I 3 B S 451 F B 0 e g A
TS FU R B . AR T A AL SRl 2 EREAT (IR AN IR R

3 A HEPRANAT B AR

HUF M HEFRANMT B ) 5 a2 HUTCRE B OB B A A 25 A A R
N2 TBCFIE R — IR ST ISR K, X B SO R LU B BT
o BRI ECAMEL, A TR CTRORL, FOMR AT DO I LR S A
AT, WREM. b, #E PP ARES), XA R - AMEME
. AW BT RS, AR AT AR #E N — MEH . Shulman $2H 1 #
FHEEAATA AR (LR 2),

{E5&, Ball 1\ 7y Shulman [ KIR 73 S8 AL — DNROS TR H %A
SR L A S o S U ) SR T O 45 ROVIBUR AR 1 5 i 1 SR AR
T, LT R R AN . shulman [ F0 5L BR 8 BB 20U
KRMT N ALY, A5 AU AT DURF 22 B AR 2 H B Sk RniR e 5,
b L AR VBOF A A R LR K B b, TSR A
FEFCATTUH A I B . B3R R SE RE B 5207 T B iR 4, 2 i
FOM AR 7R BRI 52 10 D7 i R iR & VI

VKIS A AT S R D] AR P R R 22,2015, 12.
SRR R A A A L S B [D). AR TR R K ,2015,12.
CRER B B B 51 5 A (M), E L R VR L 4 R T K
#£,2013:161.
® Ball, D. L., Thames, M. H.& Phelps, G. (2008).Content Knowledge for Teaching: What Makes It
Special?[J].Journal of Teacher Education,Vol 59:389-407.
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2 HEAEEAITH R

Hf% (Comprehension)

AR HAr . FRIEE . RS

#4k(Transformation)

R WOCARRHEAINE RN b SRR B L BREE T WM H
2. BHE PR T

WP MR 7 R P i %

RS I 2 A TR A

#*% (Instruction)

L, RN, HE). NS BRI S5 SR, R R
P (Evaluation)

TEHB) T il oA i PR AR AR

FEAETT R B B 0 45 PR Rl 25 A (¥ 3 A /K T

HIPHC:, BukE

8 (Reflection)

A EAAHEE B B RO IER BRI, I DAIESE 0 DAAERE

B ELf# (New Comprehension)

S E bR R AL HOERTE O R

UL B B, R 2]

222 BEFARBERHFHMIR

IR EPSEs% SAEEN IR 9

H R BRI S MBON A NIE R EHE BR CEO IR EE =4F
(2000) &gy, “Hrress ST B R R BT AL A A A Ve H

. BEREEST2RE, N TIRERY . NI SN E F A S IR, 5
I 21 HARIBE R ERLTG TN A S S HRRREME S, " EER
RPN KER =FMARB N T 5 —MF N CAIl (Computer-Assisted
Instruction), X775 AEF HTHENLIEE . Shm A7 SEEDIRe, 4l B0 fF o
B EMEL, MAKT A FEEREITMERRMSE 3 MR N CAL

® Ceoforum on Education Technology [DB/OL].http://www.ceoforum.org.

SRV S SR SCRE R RSB HUM B = HOE R IR

1B KE,2014,12.
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(Computer-Assisted Learning) , X INf 1t B AL N FH 2 W B ZUMHEGE 7] 1 568
AR B, THEAUEAE AR AR 7t T AT LS Bl e AR 4 A BORE AN A =
H&RIEMN S, 8 = M A ITCI ( Information Technology and Curriculum
Instruction), XA ZFEHEARSREES, RE&EFOLITEDRLEBEARSIRIE
BEEACES R T HRA KN TR “ITCL 5 CAI Bt CAL S A B X HIET, <&
B RVE R RS BRGNS 7 S (BRBUF I ED, JEAREE R
FEREAE N AR B 7 2] B B 80w i —Flogr B T, 3 FB. CEO iz
Frés G BRI BE e L OEi 7 T HEFBT AR, 7
AR, AR FTIRA RE 1 S SR ORIRIT .

2ERBEARGREESHIKE

B RBOR S VR G () B i FAE 5 [ 8 o 5 [ TR FL s AR A A 7 (1) 40 2
B, ERHE. 208 50U, HORI N H W HAD E 55 4isk, 20 7 90 424K
[R5 E RN LI 2 S B R REAERE BEAR SREESN RS
SEETT B AR R IR, FEHBUS T2 R, FINARZIRZ0) . A2
BE BAERICE N 2484, RS B RSN REAR 5 REES
RIBEFE . INFRAEE SR RAE BB RN, & 7 o0E#E IR ER
N, JCHAEIMT B AR S IR ) k& O T B A TURBE R, DM 2R 1
R 2]

(1) WebQuest f5 5

20 22 90 FAX, B REAERERESEAT HHNHH RS T AFRKK
JEB Bt A Webquest 5T /4% (4R 5T 3 TELS, iz FHH AR s s R 2 =] M B,
—H FILHT B TPACK RN EE . HUERE A RIS HHT B Be . £ Webquest
BrEg, 6 BHERSIRIERE G I X B R AR RS I [a] n) @ F, SRS TR 2
ISR S, RN SIRATT S DL G A S, N SEPR N H & R
BN R AE UR AT B SE B N S SRS B 20, RN B B BRSSP IGIR 2
PR, B ER FEM R RSN TR SR TR, BS54, B4 5
FHAERNL EOFE . BERELEZG LI UM &N #ra izl (Just-in-Time
Teaching, fRIFR“IITT”). F:TMZHI4R5T (Problem-based Learning). & T 1 H
(1% 2] (Project-based learning) FIJ: T BE %% >] (Resources-based Learning) .
®

TE I AR SR AE DR IR PR BT 5% ST 1 A 75 S Sl 1 X 2% (1) T8 kAT & A
FAFERRATHURT LB 0 2 ST N A, 7853 IR AT 2 21 7] LALE 22 AR A I TRl
RRRE S ST HERS, AH R AR T AR VR U7 R B e R vl 21 1 1) R i 45 K

ffﬁﬁ%ﬁ.TPACK—% Efs BEAR GREE AR5 5 IR T R R ()T AL E BT 7E.,2012(5).
O] 73T TPACK— [ 5 B EAR 5IRE AR 12 5 70 7 R R ()T AL B BT 5E,2012(5).
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Ji, DMET 2O ZCs . F, URE U R 1248 2 0E /5 EE UM AT & A R
MR AL AR AE R EREAT R T 2

BT ML R T BT IR R 2% S R T 100 H 127 ) AR T BRI 2 2T
e I T [A) — R, HALME AR Rk Ak 2 A 0 B AR S (R AN S 1) U
ICH) T, AHRER ) UM AR 7] EARANRE 58 S AE R B N e i, RN E
R TRV I SO R L N EAFSE T N SE . 734t X URE A 22 ) B 5
BHEPEBT, AEAE R — A ) AR EE — A BRI R TR e i, X 257
B PEXT SAE FR A R AE B EEK

BME R BEARGREBSA K IR I 7 2 M, {H2 Webquest 1/
SRR BN E WA 2 A I EE-58E50. 2003 4F Teaching and Learning 7% & 7F
AR REE M A E F, 2 EHE T Webquest AN H - Webquest
HI VAR NN YIRS — Rl AR T ER A, R A DRRR 9 R B2 R T e AR BT i)
PG o VKRR SRS T2 B 1A 5 AN SR R Fe UM B R
B T, Webquest A 45 5E FI BRI 45 T, BUMAS 75 A6 2% KR [H] 5
B>, BAEamm T . XM i — e E PR &
M EEPRER I, IR — Rt mPOA IR FERIESS s MU 58/
AR S =S PUN =PSB e S Tue L B BN TR oL & T

(2) TELS #z

Webquest # X ITELRIMIE BHAR S IRFEH B S, )\ TELS #EXIF iR R 1

TR S R, 2003 E6E H R IR G2 B3 1< AR AR >

(Technology Enhanced Learning in Science, [#K“TELS”) I H, i HW 5N
H 02 7E BRI AR BT ZUM BRI VRS RIS BB SCRF YA J7 T 1)
WHFT, (G B ER SHBI A RS, AR HIRZN TR E AR B
S “TELS A=A — W2 IR T EIURMIE Y2, Webquest = &
FERE TR AR B RIHOR AR AN G BE 70, (E2 /o AR 0 & R A R R AR e 7K
N EEALHCE SR FATEIT AR NIRSNEE A1 UR Y, TELS A 3CH 55— H ARmli2 21
UR N HO Rt R R 5 21 5 UR AN A e ) L RE ) 85 FR MRS &, AT A R i s AR TR
Wst, XReAKEEFRZAERCERE /). /£ TELS BRI A d, BUE R
REAE BRI B, WX EIFEUR N 81 2R AL Webquest il & 7 A 4R 5T 5 2]
Hidzst, AR RER I, SRS BRI SO L AUEAT .

TELS i EIAE DA U5 T EAT s Ak MR S BRI & . H e 2R
URAEHIC T, TELS BEAAERRHRAE Pt AN F R R, e 3R 18 A
U1 LT TPACK—3% [ “f5 B A 5 IR B 5145 15 7 V3 ST (KT R R (L) [0 AL AT 1 5T, 2012(5).
jogﬁgifg??_l;.e Focus: Five Rules for Writing a Great WebQuest[J]. Learning & Leading with Technology,

? Technology Enhanced Learning in Science[DB/OL]. http://telscenter.org/.
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B, Hotn. ARl B efiy Bagfe > BB R BT M
BHP I 5s mrpBRHE 9 D, anA e i SRS AL A
RHOR Bl TR 2 O G g 2 > B e e b e 5 8. V8, TELS
BEAE B ZUW BB, T IR S EUTE SR TELS FFSMELK, 1B E
121z FE B THMBCE SRR 207 I, (ks AE R S e . 2B =,
PAd TELS T H , A8 H B2 PP R TR R SRR 305 B R S
WS MR . TRl RN, BUE TUIHE TN PR AR, If
HBE & 1A sehth k1248, #J5, TELS I H P AR RSB 51 EL
TSR, PR &M TR, fIE&RE IR/, Ny & EEmmng
BN S . TELS R4S BAL 2 I E & 7 i TR RIS 7y, feih 7t
T ML LR FU A% (Web-based Inquiry Science  Enviroment, fij#x“WISE”)
B A% 3] T+ 2% 248> (Scalable Architecture for Interactive Learning, f&] #X
“SAIL™) MIASETCAE, B RERS A Rk 5 TELS W#U DIRE.

3.TPACK ##5X

7t Webquest f1 TELS J5 ({8 BH AR S5REE S 15 =¥ Bt——TPACK.
7 Webquest A1 TELS FirBt, (5 BER 5URIEEE G SRR RN AP EE A,
SRUHEE T 2E . BT BT B TR AE, QTR AR BIHT AR ) B IR AN BRI AR B
R R R A AN I8, Joil A2 PR AR 8 2 VR VMR AU 2 I Bl i (5 B R R v 22k
BERIHMER . (B2, ERIEEARS AR — T A 7B, BEILNE
2 FE T BT 5 (0 A0 RN SO /E 5 R AR A I R b B . T s
22 Bt ¥ & ( American Association of Colleges of  Teacher Education , fi] X
“AACTE”) s 4R H 77 Z U iX — R M ) AR, A RENEEE BEOR
HREBEGHREG /G, AACTE iR T (BEHEARIYRIZE AR HEET
WY, B AE SR UM B 35 77 07 AR AL 07 A N 05 2K

BRI 37K 2% Mathew J. Koehler 1# 1= #1 Punya Mishra & 4-7£ Shulman 1]
FOmEn AR B o F AL B, SR T A HOR I 4 M S HE S8 TPCK

( Technological Pedagogical Content Knowledge), iX &7F Shulman [KJ#2 H )£ R}

W 25 5177 (Content Knowledge, 8 #%“CK”) 15 # 5212: 511K (Pedagogical Knowledge,
TRIFRPK) BT 1) 22 R #5117 (Pedagogical Content Knowledge, fajFR“PCK”)
Femh b, N THR (Technology) FrfE s — M B RIIHAESE . Judi Harris %
W AACTE ZEA TPCK fE(5 B HAR SRR S S IE A, W REUTREYE I
A TPCK H1H, F5eA N FH 207 H, 4G BEAR SRR S A 2 L IETR 5
b3 TPCK 736 B 0 a s 14 AN, AACTE % &8 2K & 1 i % TPCK

T B TP ACK—3 [E* {5 S A 5 VAR & 4 5 T TR BT 2 ()], FLAL T BT 9, 2012(5).
S vE BT TPACK—3E [H“f5 B H AR 5 IR B @2 57 B AR e (R[] AL BRI 72,2012(6).
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44 TPACK . V%5 B M M1 37K %% Mathew J. Koehler f# 11 Punya Mishra {# -+
5 LK) TPACK F5E SUN: XA —Fhe$8 A H AR B B0 AR HE 227, 2 HE Se T
£ Shulman AR AR (PCKD JEfiliz B, JFIMA THORBIAIR, &R
BHAZE . BB MR X =M AR E R 2 MR R ES), “RBE T X =MaR
CUJS T T BB — Mo FR T 2 BUA i AN G E R =AM R R, B2
K=FNALH, EMZEHIERR T AR R (PCKD), BE+
ARHERINAFNR (TCKD, BEHARKACAEFIR (TPK) M-SR 7R
HUFAIR (TPACK)D . TPACK Bll& TPCK AEZLI) 57— 2K, R g B A
TPCK HEZE A () —Fh 2 im0 iR BETARK AR

SR AR (CKD &SPl S s MR iR . B0 =, 22RA
KT oEEL, ks WM. e WA AZWELRFNN. WEEAIE
FIR, PLAON K I SRR i a7 () SE BN 7 V2 o G SR BUMIS A 48 IR RH
TAKFRNSEIN, IBA AR T HBRTARN.

FEEEAR (PKD, R TGRS ERRZ AR, a3
B B2 H S BASAMER, 605 17 £ 380 B A 4 A B ATV /iR,
HARSZ A () O RIUURIPEASL 22 A BRI SR . O — N IR BRI 0
RERS R A A R AT A NE S M, AT 345408, DAAC AR e 5% il R 2 1) S8
o SR 7 2] B AR R

FRIACEIIR (PCKD, TPACK R MR M S € 5 Shulman H#%
B RIS T EF . o) R AR O Y.
Shulman ] PCK & i [n] T~ # 2= BN 202 Bt A &, Shulman #3704
PCK IR 2 A2 BN St U AT i Ry, B R AR o 2 A T 52 1) 27
(R SIRIAL RGO

FEARFNIR (TKD, FEREIMEAGAHENME, AT —FhER AL T 1L 5 1 &
H1. AACTE Ny, HRFIREE T 2RINBFHEA, M. BEM . HEL.
MBS, A E I EER, e AR, WAFE 1 FE2Em
R TH, S0 A3 M IR AT B R A B B T o BOR B FNIRGZ
A0 B A TG X AT AR B AR BE AP TR AT AL R B HOR, e, i HAli

Vfi] 5 TPACK—35 (5 SRS IR AR B AR 15 15 J7 1B 52 (M8 2 ()] B Ak 248 1 92,2012(6).
RSN RO O B S R 1 2 B RR (TP ACK) I e —— LR )1 1 76 5 X N5 [D]. 7 5k
£,2014,12.
OZ5 8. TPACK KT i iR 8 20T 3 S 7 O HR 2 [0]. B4R ELIERHE,2017(5).
Ch M HE B 0 SRS S A AR R A O E TRIMIAT AR A 233
HCHUE RRA TR, 2011:19-25.
O PSR BT A B B 2 B AR (TP ACK) BF 58— LUER 1 13 7 & X A [D]. T K
2.2014,12.
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M BRPDLAESE, IR LIRS A 2T 7 R B AR ML 4« “TPACK x4
RIS EF AR ESE R ARRIFE B 2R HNE BRI
(Flurency of Information Technology, [i#K“FITness”) i, 15 BRI
CAANFAA R ST RN R —R TR T, MRZRAMTRER 2 B R(E R
FoR, HEZRefeEE AT N, Bei8 SR 2E BER RS H B A 1528 —
SENfE LA BB HAx, AR EAE K R TR AWNE MAS BRI EFH MR L, X TK
PIER MR N A — DB NS, AR IbRPRE”, mRARABAR KRR, fEREA
KN SHARZHIETE.

BT FRENR (TCKD, AR5 FNR 0 #)5¢ R AT LU 2 b i A
Uit o AR Z 2 RHR R R BATTHEOR A BT 3, BT K HOR BUET I 77 2R AR A 45
YE, AT LA AR N B AE I (B 5 D8R 4L T8 A, BRIIIER e gat 1%
[, M2 7 FRARET, ok 7 AERMEAR . 2P RE &5 — R EOR,
B E RN T3 — B EEZAE R, B AEOR BT &3 it g2 R
Lok IR, BERWA 17X R R R IBR I, TR B R AT R R 5
—ERHRAE DT 20, (R EAR A AT AR (i 77 20, I BHEOR AT LLEIIE B R R
Wt FTLL, TCK 2% EARFN R N 25 B AH 5200 (1) A0 B AH BR ) i 77 20— Fhat
filt. CHOTLERT RN R IR F R 2 b, A el 5 4 A DR A S 17 e 28 1)
B Tra, AT ZUM A 06t 2R RN BEIR TR A . AU EUM AT B A
TCK ALEWANTTH N AT : — & AR HEOR R AE & AR L 207 2 B AR
Ty J7 I, B RN A A 5 B T HR . Thompson A4, TCK /& TPACK
HEZR b i 5 5y B BN 25 IR BT BT R 2 590 AT 00 LA 0 AN [R] R 7R} A 2540
Blo

BEHARBBEAEMIR (TPKD, A2X 2 BAREAR R I B 5 5% 2 anfaf g
AR —PE g, T EHUTEA HRZI AR EOR ) DI DL R %, dEEARIE
F T2 R Bk . ©

3. TPACK ] i B b

TPACK HIHEZE B - ERh M AR . RN SR . ZEE M EOR & =Fh
AR, M EREOOER T YR, K BESHARNFR 205117 (TPACK)
FEBEANMHEZL I AZ 0, 2 2T TR O 80T Bl B B M 5 K1), 3K — s PCK
UM EIR S A T JE

Ve EHIMHE F R0 SRR RS BA AR ERHEE AN HE & T MIAE AR A2 EE L
B R H R AE,2011:33.
D5 S N EOE HOT S BRI F R SR (TPACK) R i —— DUAR )1 7T 7 B X A D). 72 B K
2.2014,12.
i IO R TR AL b R A B 5 S R B AR 0] 7 FE B AL 7 ,2016(7).
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BAEFHARI R A1 (TPCK), TPCK ik | 2 RHaR . #esk MR,
=R G . BEEORI R AR, AN T HAb =F L i 2R,
I RS ER A B IR E . BEREARWZRIA AR S T HEAR
RIZRAE . S HEAR BB R BORMERBC R R AR, S RFEX AR T
PR RE IR0, SR BEIRFERE, DARF AR BB B . HOMAE X — A
G BGE FH TPACK £k ia) @iy, RAEZ P =MEREEH, JEAR
MSTIAFAE, 2 — M B E R AR DRI, 3 A P Rh 2L 38 2 RN A i3 SR AT M
— > i B S R A2 R R A1) — N B B R ) H L M B O ) = A
RIANEPHT . ARG HDU AR I H I 2 S0 I O3 2B 25 R R R dE
N, FEARB A RIE T 2R HIR A, AEEHrEOR BRI, ZUWAR[A LB
EUIE R BRI N, FEanfeE 22 I IR, Bk 75 R TR 2R 2] B &
TMENE, ZUHSELE IR NEE AR EHE AT RN
IR JF A T S B E L, PRI 208 20 1 B TR I PR ) 1 AR 1
REAT, DATERR T 228 5, A 58 EET IR R R
i RAHEL, WA PGEOIEZ F AR BT F S, BRIP4 i sk PR )y —
FREUR E S AT i) e 2.

TPACK iR LA DU RHFAE: H—, TPACK A HUMi N 24 HL20 24 164 40
W, BB, SERTE AN, BrCAEET . B TPACK iR Hr, 2 i
YT RHF RIS 5%, REBERE . St gl mh
Jip AR S R AR o MO SO BOM B E MBI K A R e
NXo H, TPACK i K RINEE . ZUAEMERE =Fh AR E R, HIFFERX=
FhER I T S B, T2 EEHEOR B S (HI<RND) B HAR RN A
FRBCAE IR S 2, VR E R T TPACK B3] B, AfEH 2 sl
HsRIFEOAR, 1M A2 N Y T 2 O BHEORMET T B 5 3 o7k (RIME
B 5 g KT . YH=, TPACK 284 T =Ml B & LU
WraR, BT RN AERER S, HI M, Pt Mathew J. Koehlerr
A Punya Mishra A X 2 “GE AN R7FIH, XA ZEAR P a8 CRIE B
REE TR A R ATB R D, R TH MR 2, “X R A AT
— P& A TR M TR AR B — PR S AR R TT R RV E i

VAT B F b I 0 B HR T RS B A BRI R BN S H M MR AR A2 R,
HCHUE B RAE,2011:19-25.
AR PRI A IR B /NSO R AU O T [D] LR K 2,2012, 12,
A i O M R JR T £ 455 SR AL B8 P SR AR AT (0. P R B R 7 2 4,2015(8).
VF 7% TPACK MU T IE A5 B AL 2 B8 73 7R F 7o —— DATEGE #0i B 5 (D). ST SE K
2%2014,12.
O 7R AL A R B AT EUT TPACK 8 7785 3R 78 [I].475 BRI 272 5t 2230 (B 24 2 R0, 2016(7).
Ve P ORI A T R AT BT TPACK 77315 78T 78 [J]47 B 0 252 e 274 (B 2 4 2 REERR),2016(7).
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IR, MR, XFMR R TT 2 R BRI AT SO KA 5 AR = R R ) 2
S5 R, ©
223 H=HFHA

BALL #2 H 1805 205 FiR #E18, #2 Shulman FRIB0M EIIR AOEL I 1 2 FHL A
SEEAG. Ball /£ Shulman (1986) # Hi B A BRI SEAE_E3R 1 s
PRI, @AL T PASEEOYARI BCE NS AR, A H AR E R L) R
SRERU RO B SEBR B, DA AR T 2802 v H L) ) 0 0 B0 AR
Ball € | Shulman )42 75 2 — M B AR KR AL, TR 98 75 ZEUTRA I KR
SEBUR, 5 21 AT LA BRI N S T R 00 AR, B2 X7 [aid & 2t — P A
A FIRE AL o 20T R ZLANE RE A 4 A RESE NG Rt 20y, Bl A BUHEN
BEMRTT N TR EATE A4, BUr R R ] DOE T SRR bR 1) 2 2T, B ) A
AR AR SN CASRAS,  {H o BAR BN AE B 20y TR U 4 S 87 A FL i AR 2
—— Sk Ball (BT 3A WIREETT GG, A WG, Tt 7 B
I s E ) TAF——207 TR, X BB S i R AT S IR Fe vt S it 1 oy
JIH AR . Ball B 70 T AN @ PRI i : H—, B &
BRI BERAT A7 ZBIMEA A 47 s K, XSRS R EA A
HIBCF AR, BRI a2

Ball AN, 20 iR R 80w 807 TAE T fs I EUF AR, e 207 /1R
BOAEAN T B NBEFNRMAN AR AR 207, BTN T %4
(25 2] T b i A — R B B R T LA A — R R RR . Bl 2%
HER. NAESFAEMEIR, WEMEBEEHR.

— N %1 (common content knowledge , fAjFR“CCK”), s&Fk T #2%LA
SEFTAE I R FR AL BE . Lo, FUMTRZERTE B RIARL,  BERS IE6HR ) 2
A B AR R, SO SEAR EAR, BE IR A FHEUCE S BT S .
FEIX LLH R A S8 R BUF AR IR RS, BR T8 Z0m ol A AT Reth 2 H 4%
K& —MPAE & P FE A TP S A RN, 76 20 B 2800 B B0 AR e sk i), B AT
Tl B R AXMENR, AR A A

LAVEIR N (specialized  content knowledge, fAiFR“SCK™), &4 TH
FHIBCARIRAE RE . BUE 2 R EAE 2 TAE o — L A N AT A,
LEanE P B AR S (RS 3D,

WEHZAEM N (knowledge of content and students, f#/~“KCS”), &4k
B TR T R AR . ZUm i 7 A v Re AR 24, AT R IAT

fﬁﬁﬁ.TPACK—% FE 5 B R SRS R 5 07k SR R R (T[] B E B 52,2012(6).
? Ball, D. L., Thames, M. H.& Phelps, G. (2008). Content Knowledge for Teaching: What Makes It
Special?[J].Journal of Teacher Education,Vol 59:389-407.
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LA NN G R BT £ — M AT 20, f SN A vl Re o A A Ak
ISR, oy Be BARM) S SIS, AT Re St 4, DLEABATR B 2513 i
M o M 75 2L 52 AR RS W 15 (A5 5 7 V2 R R R R 2 A B IR RAN 68 50
(PG, X T AR ) A R AR R TR R B

X EEAE 55 IR AZ 0o K THRE A8 B N 25 2 AR U B MR AR 1 R R
WRIE SR H WA (CCKD, IR BT, 5 e — A 1)
DSV, 0 TR EAE T R, FEAESTT R ATRN S (SCK). HEL
T, 5 LR R AN R E R LA R A, e AT RE A BR8] 2 AT A
BEFENLZ (KCS).

B 3 BFHFES

f A AR

[ s 2 2 A2 1 )

FENG TR E B E — DR B A A
WU R 58 RAE P KK N 2

KRR GREA DRI R R

R — AR LA TR U S AT AT AR SR B AR AR
R o (AR S H A H A

P BRIV AN R B

Pl CEFPRERD AR &R

25 BV R AR

HeFERIIT R i 3 X

RO A RIS 5 B8 FH At A

B B A R R )

NFERE H I FRRAL

RS

B¢ Ja N IR AR 2 N AN A1 (knowledge of content and teaching,
EFRKCT™), 45a T REEAECE R RN . VF 2 80F AT 55 B SR B AR
FUAwlh . BOMHEE— € MNP s W, R 5T ia s, R AImpes
Bl 7 AT LM S A RN T AR AR, BUM B TAR R R on B — A BAR N & 1)
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A GERMTE, FRBAF P ENRRT R S . DL A 5 2 e
(1 TR AR PR S ) 2 A 2 ST RO (R B0 W J 2 1R AR VR

LER B ZOM AR 2 2R [, Ball B RIBA R B T 1R R, A 5045 9y s
A TR AR = E b, (R EEF RSN, MEEE— IS RS,
WE 50 75 B AR FRAR S TP AE B AT BN . Ball AR A0 3R A B 72 45 SR 1) e B8
EF R E IR S|, TLREFS I IT, s, AU TSt
HEEAT NI BAR T B R 2 IR0 . BaLL X T HUF B MR 7T, B2 PR
WA, WA AT AR R R T R A
2.2.4 TPACK 5H MR 21 ROBE 9t

LA

FAE 1615 4E, BEEBA T technology —iil, F47 iS4l & 1 JR = A 58 61T
SEFHRFEE . EAAARIER SR T2 AR, B R LRSS T HARH A
TR, tn] DAERARA S TR 22 M A . A PGEH, B BrA i
BIHFRZAR (s z4h, EEZIRARE. A8, N E B3, B,
s B ML BE. PEET GHLIEY). NARER TIAEH R el B AR,
“REGEZ G, BHARN S, RIELARMFER" (G “KED FmE (H
B WA “HEARZNEE— B RSLFEPMEA R &P TR AR ZR;
BABIET G R AN “BAR R NI s i B WA 10 F B el 87 &
EH) CHARHEE AR HARE O “AEATHEHTE, KEH
SRINEEAT B R A BIP . REEANE EoRAE . 6. MAMSGE AN THRRET
FBAM .

WU BEBAZINA, T AR ST FEAE MR PRS2 BR In) B 58 RO SEAT 55 H &R Guis R
FHEALA HL AR, CEIEMNE AR GEEARPIANE 2 . AR Fafd
SER 7] AR B 58 O SEAT 45 H A FH 0 T L RN £ o B R AR SR 6 A e S B 1) i R
SERCIILSEAT A5 H BT FH B AR SRS . VERIELT, Wi gE . F OIS
RS YMEBR AR T — U ARB SR AR B T %%, XIE
FE NI AR WAL S B
B SR DL OB 58 1) 12 14 e, BUBCE H I BOR FIE R
, M RABKEL, —DREARKREL . A FME N T FESREER,

HE
HUB AMRAN A R, SR ESEIR A B, SRS VAR R 1 IR &M A7 7E -

© Ball, D. L., Thames, M. H.& Phelps, G.(2008).Content Knowledge for Teaching: What Makes It

Special?[J].Journal of Teacher Education,Vol 59:389-407.

L B BRI N HOR HE AT 7 (D] B R K 2,2008,5.

VR Gt R TS R I BOR #OE L ST D] 5 K A#,2008, 5.

R BE B G B DRI FAR R U B R R IM]. AR AR T K 2 R, 2003:54-55.
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ORI E N R U, G R A RE AR R A ), Bl R AR R ) R T
RetE, #MREEEEA, MALHEHIHEA.

HEBEATHEAR, BERRAFTIEFNEEICER, T RS B
(1, SEAREARER FAREHEE) . FRREARBAC. KEE AR A A%
B, HAREHEELEMK, MERE. M ETHMZEEE, BEEEBE W
et R, FENEARTFBRMARE RaH RE, SIRNEE RS IME, 2
BRMERATR N, AR ERFERER T AR EMAAE. X B A2
VERZFE WA, WRIENBEERNEIN, AT KRR TR FR 15
K, BUNEHE R E I E I IET, BORIEZE (0 S I 72 [F]
(e SR N3

2.TPACK 5 PCK KK R

SRMBUEEFRE BT AR B 2% 2 32 E AL . Shulman X ATE
FRURIF T8 Y5 TS5 M B 1 3 , 5 A 7502 W B I B L 4% R R RS T (R 2 56
R G HEEH o BOMAEHERE I AL 2 — FhRE R ) AR 2R AL, Shulman
IWAFRHECEIIR: X2 — MR IE NN A FR,  FE R A 2 Wl is 2 i
AR, AT s e A R AE T7 20, el A8 e T ISR B 0P L 28481
BRG], ST F 2, FRMBUEFR R 2 RN R 5 T At N ER A
W7 R FRRER T B0 R AR R 2 R IR, <— N N — ANk
FRZ I ERARARYR T4 T IX — U R B . BB AR (PCK) A2 20U AN
WM PREE R, BHE 7. K. B MR, BRSRIR, XA
SR T AR, AR U api i M 5 25 A SR I R S R R SR, SR UM AN
RGP OV EZE R AN, SRR BN T K OB RR, R R X &K
POM5SZ T HK . @RI SRR Z B K Fe bR . PCK AL TR F1iR”
Ale— B2 E R IR X2 Ak, 8 B O PR T8 E R R A Al Lk 2 A
M. P2 (2012) 7EXF PCK B RHENT R H 7 2R e il 2
&I Z R, fhiA N PCK H A O B R X 2 A I HEf# . Veal F
Makinster® PA“fEIBFE 368 T PCK () BAA LI, #HE KRRZIX > PCK [ EkT
56, PCK 870 N: — M PCK. HARS| &N PCK AT HAA 2 501iH £ PCK.
X —HAR U T RN H A X — JZ ) PCK, I8 4 At 5t 23 %58 11 P A~ 2 TR )
PCK 5 7843 1M 28 [ 3B 02 « a2 id, X280 BOm 70 an SR Bk 30— s 22 L
FEARRE R iR, XA HEEBER . EAMIE P 2SN

© Park S, Oliver J S. Revisiting the Conceptualisation of Pedagogical Content Knowledge(PCK): PCK as a
Conceptual Tool to Un— derstand Teachers as Pmfessionals[J]. Research in Science Education,2008(38):261-284.
® Veal R W, Makinster J G.(1999).Pedagogical Content Knowledge Taxonomies[EB/OI].Electronic Journal of
Science Education,3(4).Retrieved February, 26, 2003,from
http://wolfweb.unr.edu/homepage/erowther/ejse/vealmak.html.
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FHUMH) R BCARIRMPCK)BEAT 1 454 NS5 T B4R, gt 7 A E
HIRL o N BEFEE N, MPCK i 2R AN, RIS 2012 n e S 300 A S
TRURI 05 005532 0 £ 70 27 2 38 30 0 A5 R PR £ S 8 3 96(2009) 45 &
MPCK Z5 #1578, Fi AR5 20 MPCK (W45 /RFIE 2. BUFIEIIR R g A%
HIRFEE: BEEARRIRERE. ©

W BT AN BT AR S ANEBOR K FE Ha %, BORBIN R B 1R C 4 B
N T IR FREA WO SRR SR B o ST K, AR S BRI
BEHIAR . “TPACK R EXFERIT 5 R4 K. TPACK AR 27E St ) I A2 b
ool S BT B AR, BOMAE PR O iR ot SR, 51 R E AR
EAZ T RHREORBN AR B RIR T, T2 2 RERR A A5
B KBRS o TPACK $fit 17— MR B BUM R RS, X & PCK S5
KRR G5 BT AT V0 S R AR AR A . TPACK (RS AE 42k /2 7F Shulman 4%
Fe i PCK WY B il Bohn N 7 R iR, BB S R R O
1H”(TPCK—Technological Pedagogical Content Knowledge), HiF TPCK AF|F#f
BANCIZ, AACTE (2RHFMHF FAB=) AR Z 2 M JEH TPCK 2k
A TPACK(Technological Pedagogical and Content Knowledge). TPACK HA =77
T RFE: (1D TPACK R HUMN. 2 248 BB TR & B4 /i, Er s, sg
Jit B AN TF 0T, B CATEHET . N TPACK REFEH, 205 18 0 & B0 LU 1)
Pz 5%, WEACARITE . Lt EACAE R BUNRGE S| S A R EE
HI, RO S UM B BT K e AR SR L (2) TPACK [ o7
BHNE . FUARMEORSE =R ARE R, EIF AR =R R B ) 2 & B i .
117 EOR AR ETE G BB B AR 2 B N B A R ZAR R S i &, IO S -
X7 TPACK f1%% 2] BA, ANGe R Baihsm i HioR, M2 Y E 2 HoGEE R
FARIAEE N85 %38 & 5k (3) TPACK 24 T =Fail B R UEE
RS ENR, BT L& REREZ, B EAER, Mathew J. Koehler
A1 Punya Mishra W\ YIX e —Fft “SERJAN R RITR IR PRI ZE R O i i) S s
“HPE R R, XA A AL — R TR AU B TR R — R
PR HIREITT 5, M, AR T 58 R REERE L BOM BN R I PR AE =R
RS 58X h LT8R, 7

VIR, T 2 . MPCK ML 1/ S 0 0 Ml R FE[T]. 2 AR TR, 2014(9).
OB, VP I O AR — G RREAE S5 W R 0] 24,2005,
LR BE B B B IR R 2 0 B R R IM. L AR R R AL, 2003:54-55.
TP TPACK—3E [H {5 B HA SRR A4 40 5 07 0 TU BT R (T[T AL A BT 92,2012(6).
O P SO /ISR O R 1 2RO A (TP ACK) B e —— AR 1 117 76 5L X A3l [D]. 7 5K
,2014,12.
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2.3.1 HFRYIERE

HFOE T HEFEWAMEE . BN T A R AR AT,
AN S AR 2 AR AR IR S B0 AN 2 A A s R o A 2
FATH IR 42, [FIREN B0 5 5 S R AT AR .

AR G 2 A T (1 B0 T R AR D 2 BERA I AL s R 1), IR AL
A P AN E RS . PW. Jockson 7 (#iix —s2E) AR EEK
W E R A ORI AR A A o B AR IR Tl A T I iR S B Re e 4%
53R T, X8 — P DAL A SO AR 1 FR A o AR 0t i
JEF AN, & DA RR T AR AE R B S, SRR, A
Rl I EAR AR HRE, T AR BAZTCRI A, IXFh LA PR 2 27 0 S0
R BOE EANE . KT BRI, RZ 58T HKEAT T AFMERTE.

Pe R IE TN, 0 R 1) O i 2 B0 AR Y — 8 T BB T A
H . ©

R LRV ZCE R A AP B, B ASH, SR L 0 T R )
gl SRR R RS IHAERREE, EMBEG AR LMBA T4 &
&, MPJEB™ERZHCR, RaMEIFEmREHE R, BTG
B BRI R A T T B, HERF/R TR0 B B2 v =, MRy
By Zib. BRE. RGME, BEN S TS, R, BE. BB, i
AT R B B — 52 BT T

FR 2 HRR T RHES RN EA, il R, 51524 R b ) B
MG, APi%RE: -, EEWEENEN; 5§, E#EHLiEnE
MERS, TEREMN. i, “BIRREREZERTAMS, SIHEMR, EE
HH AN SE bR G| SR I ENRAE S &, FFINCASEI . AR T #E L&
fift: PRI Mdzss B OABIR AL RRONIEEN R RSB JoiREel, EoRiE
T HARRRRARE] — AR SRS IR I — e B BT

RN, FFRE R I AMET ] FH W — B3R ) R
o PURAL ST DA 1 A — AN S A 2 R 42— S O BT AL R — A B —
F 1B o BUMBETE B AR FRBOES B T, 803 20815 B it
PRI R A2 ISR T R0 o DIV BT T R B e, SR A1)
A ) 422 FRER 3 A T BRI C L3608 4D FEAE— 35 B 3 2 I 2 o FR0 D

O R IE R HE R IM. B S, B G b TR I S AR A 71,1987:239.
PRMUNTE, W.W. 5285, K. C. 5 07,J. ML Ll 20 e ST (M. b3 6 2R 0T 9 K 2 H ik, 2005: 172,
32



%2 F kg

B, AR T — A, (BRI AR TR & T X R AP 24T
HEEEN, WA EB D FEE S .

k4 BB

HOEH
SRR

531 % H R
BRSSO Je e RO FLZ
LI

Ry ST S

51 H7 2R

BT A RILE TR R 51
Wt 17 45380

fle it PREFANIERS

Db XTSRRI L, LR R, SRR
— A EHEERICE. PG RECES R BRI, REEE AR
TR AME ] %3, W REIMER, RUHREY SRR T 45 & & LK
WEIVE, OISz BE . ORI, o) BE SMSBREM S L. K
PSSR B0, AR, G ASUE AT R AR . SO S B D
TEAR A ch, 2 S R I A 5 R AN A S RAEAL B LR N2, 220 5B A
Z AR RTEARMISE . WA, B8, FrLlg STt ik S ABOA TR Lk . 2
S I S R R T A TR R AR, R E R 5, X
AR R 5 ST AR WA A EE B AR, T DL STt — P B . A E P 52
B
2.3.2 HEFKRRE

1. IES #A il

X E B R FHLH (Institute of Educational Science & #% “IES”) 2007 £E 9
H AR 17T ) H NS OM ) 205 78 3 2 1 (Organizing Instruction and Study to
Improve Student Leaning——A Practice Guide) (LA T & #K“IES # & & 1 (IES
Recomomendations) ), 1#Id$a FEIME LU B % 2], 1ES B UGS

O S RS BOTM R SR B A R B R R, 2003:327.
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BT SAERE R AR T BB (1D SFE RN E; (2) Bl
SEAZRS] SEER A AT, (3) S G RIRN TR, (4) SRRV GBS 1
FANEARRAL; (5 EH/MSAEEE s (6) WA A Rea = >t E; (7)
SEHREE L. WM IO 5 2R T 2, 48 IBS @A =1
HSREHFAEREIRR, AOFELR T IZIUNYERL : Bl . RAEAR
FETI R, HEAT T o R SE B/ 2 O R B B 9.

2. {5 B S

IES 0% @R Y, 76 305 v (P R0 mT DA B 2 A B A S ) S 00
R ARG WRAT GG A E AR R IR ) 7V, IR B2 AR AR A
(IR AR o 1) L B 2. AR 2 AL COrpTbE A8 ik <
DIFRELE L SeB . . GRolREs, SEBlEs2setT, e, "3 fi
A DM RE 22 AE TR 5 RE AU RAT o 7E PR B 20 il i A mT BLAR 2 I A A
(iR sl g,

Pe e IE N, B S0 BEMks 2 A [0 5 ) DX, mT DI o M o A i
SRR O 288 e it —2ikLE S 515, ik LEATE S P B2
SUFRB R ] DLEOMIEE B M HER, BRI BEARIEOR, W R, #
Ho 2 ARIHEEAR 5 @ v TR T = 554 B AR RS s he
RS AR A B BRI R AL & . ©

ik CAERA,2016) 33X — O/ 207 L S B0 ) DY 5 K7 PR & 20 AL
PP B2 AT B T 23 0 NG S SR AE AR JEE il f =S 7 T HEAT 1 4R
A RBIERI S, TS 28] SRS AT AT 1 o0t B e R I
DR P B ) U S R AN R B T B A S, DU BRI H i =R 22 . L
R, T EUTR B A e o 1A e, ESR AT H R
HHMRE—EH . BN, XA AT DAL SN B2 3] v o R
RN Bo s8] b, 5 #O AT B X UM e B 1 58 /D (VI [ 3R 4T ) 2 o iy HL
FUMEH] 7 desp 317, RIAEZR AR IR B HUR AT, SedAT IO 5E 2] . B KM
WHNRFER) e SR B T2 R 22 M, ) U 2 2 A2 IR R R, #2
A A FT LS BB RO SR H bR . ZEGI R R B, SHEMHEE, &

(DDing, M., & Li, X. Transition from concrete to abstract representations: The distributive property in a Chinese
textbook series.Educational Studies in Mathematics.2014,87:103-121.
? Colhoun, J., Gentner, D., & Loewenstein, J. Learning abstract principles through principle-case comparison. In
B. C. Love, K. McRae, & V. M. Sloutsky (Eds.), Proceedings of the 30th annual conference of the Cognitive
Science Society (pp.1659-1664).Austin, TX:Cognitive Science Society,2005.
© Atkinson, R. K., Derry, S. J., Renkl, A., & Wortham, D. Learning from examples: Instructional principles from
the worked examples research. Review of Educational Research,2000,70:181-214.
® Renkl, A., Stark, R., Gruber, H.& Mandl, H.Learning from Worked-Out Examples: The Effects of Example
Variability and Elicited Self-Explanations[J].Contemporary Educational Psychology,1998,23:90-108.
O TR IE R HCE W IM] A S S, P66 b TR B AR A 71,1987:251.
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G Gt AT, AR T A, NEECE NGRS . MR, B
WP A 2 5] 3 R THE, BRI SE 51 3 S A B i) R o5 B il A
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© Ball, D. L. & Cohen, D. K. (1999). Developing practice, developing practitioners: Toward a practice-based
theory of professional education. In G. Sykes and L. Darling-Hammond (Eds.), Teaching as the learning
profession: Handbook of policy and practice (pp. 3-32). San Francisco: Jossey Bass.

142



7.4.5 ERREBMEHHEINE A % B2

“ I SRS N O HOM L E 5 A RV S R B 7T o R DR
FUMBE AR, “BORME S BRI &, THITEE E R —
FRIRERY « BORERJEE, JRR BRI W] LUE TP B E 8. Wi B4,
FUMESR 7€ WAL RI RN, iE#AHA 7Rl fe, B 7 Z0mEE
Ml Bt (HAZ, fEHEREERERSR, BRME QNG TERZE Bln A
WAL BORACHI A, TSR DL B SEE Y8 sCHI BT RO 2B K EALA -

75 IR RBERFRIR

751 ARAZEHRE

A FE NI IAT NI AT T, (H 2 i 200 B As 28 TR #E80mi B
FCo BIMEE BB FEM 70 FFARITE ZUMAT R 21 90 AR BUMAE Nt = 1) —4
B, WS ZINZE KR Z Rt R R TT, AR 2O N — A4kt
FHUTHIE R &, ZOM £ b Bt m] DLNEUT B 5 1 5 3RS ERAE 9B 7L AR
1, BN B TT E RS TR AR, JE TR B RSB S U
752 HARABBIER

AHIEFE 0L BT T — S B 7 WAL B KNS 5, o 7 HBAAT 4.
BRI ERE ) T KBNS 5, HRE R BT, )\ L5 MU ALEImEIRT 5T
WA 2 A GE T2 SR DR, A A B A 52 R gk 2 DU 37 5 2R 0T
M, PRI A 2R, BAm S, TEEE 6], v
(1 H B2 A BORRAR B 0 HEE IR LR, SRBRUAE, 7R SEER AR N LG IE
ANE—2B N, i S B ) L FH AT 7

143



i

b 3%

PR 1 TXRZINRIE VIR H &

BT BCE AR RAT 47 (ROCRMRSER T IRFUR 0B RIS ? St
LR ?

URRFECH T /5 REIUARE? 475 T 5 sl A 35 57

IRRIET AT 45 BRI CHE ARGV BRI EHS? )

BEBOH AT AT BB B T ? (1 0 T30 2

I BE AT B R 7 IV 1SR AT T B 22 0 8 52

0o 5 PR T B S L IR T 192

PR T R 7

FIBOP R R 87 FEMEER 2 (A A i T % s dcan?

IRIEAR IR A I T 5 SRRSO B Y R T2

RRE B 0 P i 12

URIEAFTEAEIIEL? A2 MRV IO RIS 2 55 2

U0 TR, 27 0 2 R 2

IRRGE, REAMIEN? Wt AZ AL

HeE R R A I TR BRI R TI57 9t & S
AREE? S R B

UEBOF R T RS ?

IR T BSEHEA? gt B I A ?

U AT ISR A S T LM R I 5 T 719 7

A BA VRSB SALI R ? o8 A XA EOR ? AR RE 8 -
s AR LLE VAN, AT AR GEAF AR AR 7 AR g ?

144



i

PSR 2 TP BUTR)E V7R iH

KRB AR A7 ARSEAFURGE R T AR T 1 #0C HAng 2 fRoutt

RN ?

AKX

PR A T ERERIAEER? 5 I 25 2 L m g n e ey 2

i T A A Bk 2 (RER AT — W AR B E S ?
AR BERRA TR B TEOL? VR U A2 ?
PRIXFEALFR 5 RS A 7 AR DA IR AL PR 18 £ 22 75 A W0 B2 2
HEAR AR R Bl A AR PR R B T g ?

PRAE A 1 WIR LS R AL 2

ANZEHE TP AR A3 T7 AT B ? O A 1 IX e eish ?
REAFIRI s e S et 1 22 AR B AR R N Hee e el g ?
PRAEHCEE T Bt B Tl AR T e 2

PRUEAFI AR ? BEZS IRV I [F) U 2 (R S5 A IR R 2
PRIA) T ISR UG 2 0 [ i o ?

IR E, BRI AR AR HE?

FUAPARESA IR B TSI R ? IREEZE AT 2 D9t A 2 i

AN UEHR R B4 B .

7

4 FU TR R R AL B A B A e s 1 ?

PR IRG] ) SR B ?

PRBEAT VR P A Y ) K 21 1 R AE S B H b 17 1 ?

ERIFSEIURA B, AREE BRI AL 2 B A ARE R EES ? Dyt A O R )

Prons X e B R S 7 e AT AR R S R R A ?
PRBEAF VR R 27 AR AR I 5 UR B P F B0 R AR B ?
PRVEAGVRPT A8 I AOBCE A R AEAL I 1 IR EAL L 5 R T ?
ERIFSEIURAT B, ARERAL U A AFE R B ? Dyt A O R ) i

PRATX LR S ? A 2R N A R 2 Ak ?
PRUEAFIRER L BT (14 ] RRUE R ?

IR i RO 5 H 2 A TR B R 3 By 2

ERISGROURAI L, ARTESR ) EA M ARERIAEE S ? 9t A X e R 5 2
FAEEAREREH QPSRN D) F 8?5 R

PRAS AR A X UR b 22 AR B AR i SRR R B ?

O

145



i

XRARARESEARRIEL? 72 EFFLER? IR IR E BT R,
IR ? A

ABAHATTH i, RFASRIE, RIEEE, M) R RIZAE
.

146



22 3CHk

22 Lk
SR
ZAEMZEALIR SR
L SE TG A 7 OB A T 5 SR (AT RO M. AL 50 A R

10.
I1.

12.

13.
14.
15.
16.

Ji 41,2003,

i N RT3 88 B IR AR AR HE (2011 BRO[M AR JERTIMVE RS AR
#£,2012.

[ K KA BCE SO R R LRI 2E(2010-2020 4F). dbat: AR IR
#£,2010.

[SE13R « ELLE AL S0 70 7R M. B 3 55 1. JL i AR B AR, 20009.

251G PR B M]. 1 BigRH B0E HRAE,2011.

R 5. B0 2 b A e 11 S M A 9 [MI AL 3 A 3R 2 H B, 2012

R.M. i, W. W, $3728, K. C. X, ). M. L Zea ot IR B M. i
ARIMYE K5 AL, 2005.

S 2E R R S (1 A 2k 22 3 T —— DL AR B 22N I [D]. AR LT
TR %,2010.

B35 UM L R B R R R Al 2B B KA AT ML A 3 BRI R
Ji#1:,2009.

2 PRI W 28 IR /N AR SO S I A D] L A5 K 52,2012
X2 /N R T BRI B 2 A S 72 [D]. B AR AR TS K27,
2008.

XU N R M B AR I 1) RS O S WD, 7 AL 5 i oK
#.,2008.

[R5 9 T 0 e 2 - o SRR L JE 4 54 S M2 H R, 1997.

2500 B R T IML 9 5 i IR H A, 2000.

b 0] R A O B 2 M. b e L TN it 2004

YL AN RO () AR A ZUEE M. i AR 2R TG K 2 AR A, 2011,

147



22 3CHk

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.
34.

9 IS B S AR e 5 S R 7T (D] AR AL ITTE K
2,2010,6.

PO N R TR G BRI 2R AR (TPACK) B 78— AR 1 i
7 5 X N HI[D]. 7 B K2,2014.

T GURR AT 2T B0 8 3 % bR I S R i R 220t 70 6 T AR B AR
MLAA[D]. i HE AR ITNE K #,2008.

[t L P 45 4 = M. Ab 37 55 B 516,201 7.

[ 1 B AR AR A RR R F ML AE 5T 7 55 B 1518, 2016.

I IRHE T I EOR M AL ST 0 B2 Rk, 2011

BN AR A T MR ZCE (Wt 78 [D]. B ek 2%,2008.

LA A, /N BUNEE R R 45 5 Z R GE RS BABE M. LR
TR H AL, 2010.

A AR BHORSCRE PRSI RIT B FHC AR IR —FE T TH
Ry B R A (D). A EE K 2,2014.

FPR & LB WA ) 5 S BUAM] B, BB B AR
i R IR R R, 2013.

[ FELINBE F it UH SRR A& BEBARNERE R
BH T MR & Z 38, 002 B2 R, 2011,

TR 285 3B SR 5L BUT AL R B R BIFF FE M]AL 50 N R B0E HRG:, 2004,
F AR L FAL s SN BT ST A AU 7 —— LA R 48 8T 2 Tl
Y T I [D]. FE AL 6K 25,2015,

F 2 e TPACK W3 T I AR 15 B AL B e )y 55 3% Fl—— DAl B A Tl
J9BI[D]. ih B ITYE K 57,2014,

T EE RN NFAR G BOT LV R SR 5E—— AR R 48 83k 2 9 [ D).+ e
RO K #,2013.

B SR A BT M, R A U HH R, 1994,

T T S R B AL 2 M. B R T K A R, 1999.

PR BORE # M. b 2 B HhcH:,2004.

M

AN

148



22 3CHk

35.

36.
37.
38.
39.
40.
41.
42.

43.

H BB S RMTEAE TPACK /K- #2 i AT IR S8 [ D] AR I K
22011,

e i o AR 5 UM MR SR B B 50 BO8 B kL, 2003,

e Jo IF % R (M) R, 1R G AL TR B AR 71,1987

SRALAT S, ot AR I 5 07 R M. B AMEEE ki, 1992.

5K PE AN S s M. AL 5 A R 5 H AR A, 2010.

SIS T DR A 7 1 B S L [D]. AR R K 22,2015,

Bl SRR IR UM [M]. ¥ 1 #30E HRR AL, 1999.

b 50T ) VR BT AR R A T RE S (R a0 27 5] 2 K SR (M. R AL 2 Rl
fEE,2006,29.

WU BE, B B IAREE BAR—— R 2 0 e R R M. g A AR T 9 K 2
i #E,2003.

SATIAIR LR

[a—

HE T, D AR UMb & R R b SE B A e (], 2B W 9T:2014(9).
WRLLHE UM A IREE AR it GRAT) AL T BT ACE AR 1R B 5 B0 22
] E HU1,2013(8).

AR 1) B, T R B S5 0 W BB VIR A BUIR  e) f ERAL[0) T T
%,2013(4).

T8 M. SO 8 2O 1 b KT 5 R I E
T[22 E W 75,2014(11).

G P LA N EARTHUW TPACK Bt 7755 R0 90 [J].45 PHIT G 252 e 4 (3
PR RFERR),2016(7).

] Se Pt WIS BUF B 5 E R I AL BB 78,2001 (4).

] 58 1. TPACK—E [H 5 B A SRR B & @10 5 7 5 T K&
()] AL FLE W 7TE,2012(5).

{5851 TPACK—E [H 5 B A SRR B & @15 57 5 TN K &
(P[] BALFE T 5E,2012(6).

149



22 3CHk

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

B T R B TR AR . BLREWL S B I]. S 2RIV K % 244
(FAE BL£R),2000(6).

BHZK . 280 TPACK VR R 5 3 T 08 REE AL A [0]. 808 W
5%,2016(1).

TRV T 2T B 0% A 25 HNR— 5 MR TE S5 I R 2401 (7). 2
%,2005(1).

RERR SR T BURHCE B KB IR s BT L R PR BRI L K
REAE (173 T [J]. P B0 ,2011(8).

B35 2 R TIPRBRREE 50N BN A ECR IR B IR 5 SB[ RFE 20b 2

1:,2013(2).
ZE5R. B AN R R R FUIR VR[], VLA P (2R
Ji}),2003(4).

2RI, R EHCEBE T MR, B S R[] WARBE R
2£.2011(12)

PR RN TN BT RN L K 5 AT R BUTIIRT L7
Hr7]. 205 5741,2005(12).

BB 0 R T N B B RE S0 T KU 5 AR UM R L[] R
M H04,2007(11).

PUFIR. MEEBHAR SR N 1 2 CH IR D], BRSO B0, 2001(3).
ZES. TPACK 520 T = HRECE 00T 3= 5 1AL R 7T [J]. E 2k B BARHE,2017(5).
TRV 10 o) AR R R 2805 B [ A 2R T K 2 4R (B B R R),2000(6).
A, F 0T L R TR BT SR VP[] AR @ 4 kh o 3 SR
%.,2001(4).

HEMS UM R K R RO EE T RE[T]. 808 BT 72,2008(2).

R EFXZE R, B T /N2 R BOM B A7 AR IR 10 85 i P 23-#e 0],
[ AL HE ,2010(2).

K EF KSR B T N E R BOM A BB+ R X [I]. 0 [ AL 2
H,2010(9).

P TSRE B . [ B BT (0 B0 B Mk Rk R (9] LU B R 1 72,2006(2).

150



B

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

EOMRIE B SRR A H R SR B RAER [T]. 0 [ HLAL 20,2007 (4).

[EIRJIIEAOKS, JAE LT, L RKBUNEE M EROWI]. B ARINE K 5%
I (F B Flh), 1997(1).

JEu g, fA YRR R, BAI AR BOM AT URIZCE AR AR ]. AL
HORFHE W£,2008(1).

W R4 ) LB R R 25U o () =K ] [T 5 A R (B0

fii),2009(3).
il vt 9 HRO B A ZBOMAS A Tk R R A (B E ) 5 S B B A2 [T P 1 K2
H.,2016(7).

PN R /N B P A S Ml 2 R R ARAIT (9] 7 0 24 11,2016(3).
P, Ty 2 8. MPCK AL T I/ 2 0 B VR R [T]. 25 AR IR 2R, 2014(9).
I35 5 M R BOME AR S, 51 ST B R R[] KT R 24l B AR
fii,2011(6).

HH A= (84X 3. Blending Learning ¥ T[], HALZLE B 7T,2004(7).
TR TR HE VS SR M S [0]. AL R E A VRIR,2015(1).
FIREHT MLV R NS P Stk R ()], 208 KEHEFE,2011(18).

RV AR BN 2 STHEOR[T]. AL B8 W 7T,2008(4).

5K, T LA E OB BRI U 8 AT T]. B BUE 72,2003 (3).
TR BT R JE A 2 TR —— B T @M 3 I BB A E 5
5T 2009,4.

VRN 5L T L R TR AL R 30 20 TPACK 1R S5 46 /W (1] A R &
WFt,2015,1.

WHTRIE, R T DR/ S B0 R 05 VU I 10 85 50 SR I ERAE 20M 2
12:,2009(4).

THETC. FUML R AR b ) R AR O (7], s 55 80E BT 9E,2004(3).
g 2 R MR, R 4k R BB B K MR R S BT BE 1] h E#0E %
F1,2007(5).

5K B HE U T R TPACK I Z5 R4 [J].45 BH TV 22 Bt 2 4R (B = AL R
fii),2015(7).

151



B

45.

46.

47.

48.
49.
50.
51.
52.
53.
54.

55.
56.
57.

AR, EFf 5 R ER Gt Hea B A )], wAEI R (R ,2002
EIGT).

MO, FFE N S HTE A — A S I RET]. BT SR E %
%,1984(1).

IRZR, B LR v i S B S e B A 8 2B T SR S U= T A
SR B AR A [J]. 0 ] B 0E 2015(5).

PR RS BOMNEAR . TRMIEIR 5 BCE RO AL T 9E,2004(2).
RAEA RHCFE T IR AE K R[] E A,

ASOZR,JE B B0M VR SR FER PR I]. 7 [ 208 2% 11,2007(1).

B RS IR PR B R I B B A (0], IR RHIT,2009(3).

BiRIR. BUMBHE Bk R SHEER]. 2B KR, 2013,(12).

JE 0 A 3225 B8O AR B FRDCIR [T]. T3 K 2 3R (B B FHE ), 2006(10).

JEV I AR A R 20T R Fee T DU A R ) B0 b e AR R AIE 57
KHI AT [I]. 202 B B 58,2014(1).

JA) i O b A Fee T i 45 S AL PR 58 N IR AT 0] R B 2B 2 46,2015,8.
Vo2 205 2 T3 R UG R R M [T AR B E R #,2001(2).

T T SO T BTN R R R ST PCK LB AN R AL [I]. i
8 BHF,2007(10).

NGYNEESGIPINES

1.

WIAT 2O B S 5 g I Ak R B RFAE[EB/OL ] http://edu.
teacher.com.cn/tln015a/kechengneirong/4/1.1 htm.

B2 FOIR, A B0 Ll Je Rl S e 1 e [ CLL 58 T — i b [ B R AR 1
1%,2013,10.

TREEAE R /N O Tl R & B A% 0 ) —— AN 2 7 [CL. 808 B H br
FARE,2011,12.

YL AR HHME — AT I BUT L AR [CLAE 5T X B RHEA A S AR
H42,2009,12.

152



22 3CHk

5. BEALEEE SV [E) B BRI i EUT L R B AVIR[C). E bR #UT 8 B th 2= 56 =
JEXFE S B 2 et S TR UM E ML S B [ bR AR
22014,10.

FRILTHR
E L (FIES A S

1. Anderson, J. R. Cognitive psychology and its implications (2nd ed.)[M]. San
Francisco: Atkinson, R. C. Mnemotechnics in second language learning.
Amercian Psychologist,1975.

2. Ball, D. L. & Cohen, D. K. Developing practice, developing practitioners:
Toward a practice-based theory of professional education[M]. In G. Sykes and L.
Darling-Hammond (Eds.), Teaching as the learning profession: Handbook of
policy and practice. San Francisco: Jossey Bass,1999.

3. Bohrnstedt, G., & Knoke, D. Statistics for social data analysis[M]. Itasca, IL: F.E.
Peacock,1994.

4. Berliner D C. The nature of expertise in teaching[A]. F K Oser
&A.D(ed.),Effective and Responsible Teaching: The New
Synthesis.SanFrancisco:Jossey-Bass publishers.1995.

5. Bransford, J. D., Brown, A. L., & Cocking, R. R. How people learn[M].
Washington, DC: National Academy Press,1999.

6. Chi, M. T. H. Theoretical perspectives, methodological approaches, and trends in
the study of expertise[M]. In Y. Li, & G. Kaiser (Eds.). Expertise in mathematics
instruction: An international perspective. New York: Spring,2011.

7. D.onassen, K.Peck, B.Wilson.Learning with Technology: A Constructivist
Perspecctive[M]. Prentise Hall,1999.

8. Day,C. Developing Teachers: the Challenges of Life long Learning[M]. London:
Falmer,1999.

153



22 3CHk

10.

1.

12.

13.

Ding, M., Li, Y., Li., X, & Gu, J. Knowing and understanding instructional
mathematics content through intensive studies of textbooks[M]. In Y. Li, & R.
Huang (Eds.), How Chinese teach mathematics and improve teaching. New York:
Routledge, 2013.

Franz R, Angela S, Thomas S, Maria P, Andrew T. Promoting Change through
Action Resesrch[M]. Rotterdam: Sense Publishers, 2014.

Ma, L. Knowing and teaching elementary mathematics: Understanding of
fundamental mathematics in China and the United States[M]. Mahwah, NIJ:

Lawrence Erlbaum Associates,1999.

Maitree, 1. Lesson study : challenges in mathematics education[M].World
Scientific Publishing Co. Pte. Ltd, 2015.Rattermann, M. J. Commentary:
Mathematical reasoning and analogy. In L. D. English (Ed.) Mathematical
Reasoning: analogies, metaphors, and images[M]. Mahwah, New York:
Lawrence Erlbaum,1997.

Resnick, L. B., Cauzinille-Marmeche, E., & Mathieu, J. Understanding
algebra[M]. In J. Sloboda & D. Rogers (Eds.), Cognitive Processes in

Mathematics. Oxford: Clarendon,1987.

LURIPIE SN S

1.

2.

3.

Arthur C. Graesser and Cathy L. McMahen.Anomalous Information Triggers
Questions When Adults Solve Quantitative Problems and Comprehend Stories[J].
Journal of Educational Psychology,1993.

Atkinson, R. K., Derry, S. J., Renkl, A., & Wortham, D. Learning from examples:
Instructional principles from the worked examples research[J]. Review of
Educational Research, 2000.

Ball, D. L., & Kohen, D. K. Reform by the book: What is: Or might be: The role
of curriculum materials in teacher learning and instructional reform?[J].

Educational Researcher, 1996.

154



22 3CHk

10.

1.

12.

Ball, D. L., Thames, M. H.& Phelps, G.Content Knowledge for Teaching: What
Makes It Special?[J].Journal of Teacher Education,2008.

Cambone,J. Time for teachers in school restructuring [J]. Teachers College
Record,1995.

Cai, J., Ding, M., Wang, T.How do exemplary Chinese and U.S. mathematics
teachers view instructional coherence?[J].Educational Studies in
Mathematics:2013.

Catrambone, R., & Holyoak, K. J. 1989. Overcoming contextual limitations on
problem-solving transfer[J]. Journal of Experimental Psychology: Learning,
Memory, and Cognition,1989.

Chi, M.T.H., Bassok, M., Lewis, M.W., Reimamt, P., BEGlaser, R.
Self-explanations: How studentsstudy and useexamplesin learning to
solveproblems|[J]. Cognitive Science,1989.

C. Reigeluth & K. Squire. Emerging Work on the New Paradigm of Instructional
Theories[J]. Educational technology,1988.

Colhoun, J., Gentner, D., & Loewenstein, J. Learning abstract principles through
principle-case comparison. In B. C. Love, K. McRae, & V. M. Sloutsky (Eds.),
Proceedings of the 30th annual conference of the Cognitive Science Society.
Austin, TX: Cognitive Science Society,2005.

Craig, S.D., Sullins, J., Witherspoon, A., & Gholson, B. The
deep-level-reasoning- question effect: The role of dialogue and
deep-level-reasoning questions during vicarious learning[J]. Cognition and
Instruction, 2006.

Croft, A. Coggshall, J. ,Dolan, M. ,& Powers, E. ( with Killion, J. ) .
Job-embedded professional develop- ment: What it is,who is responsible,and
how to get it done well [C]. Washington,DC: National Comprehensive Center for

Teacher Quality,2010.

155



22 3CHk

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

Ding, M., & Li, X. Transition from concrete to abstract representations: The
distributive property in a Chinese textbook series[J]. Educational Studies in
Mathematics. 2014.

Goldstone, R. L., & Son, J. Y. The transfer of scientific principles using concrete
and idealized simulations[J]. The Journal of the Learning Sciences, 2005.

Franke, M. L., Webb, N. M., Chan, A. G., Ing, M., Freund, D., & Battey, D.
Teacher questioning to elicit students’ mathematical thinking in elementary
school classrooms[J]. Journal of Teacher Education, 2009.

Fred G. w. C. Pass, Jeroen J. G. Van Merrienboer. Variability of Worked
Examples and Transfer of Geometrical Problem-Solving Skills: A
Cognitive-Load Approach[J].Journal of Educational Psychology,1994.

G. Rowland. Designing and Instructional Design[J]. ETR&D, 1993.

Heckler, Andrew F. Kaminski, Jennifer A. Sloutsky, Vladimir M. .Effects of
Concreteness on Representation: An Explanation for Differential
Transfer[J].Proceedings of the Annual Meeting of the Cognitive Science Society,
2006.

J. Willis. A Recursive, Reflective Instructional Design Model Based on
Constructivist-Interpretivist Theory, Educational Technology, 1995.

James, H., Anne, K. M. & Brad, G. Learning to Learn to Teach: An
“Experiment” Model for Teaching and Teacher Preparation in Mathematics[J].
Journal of Mathematics Teacher Education , 2003.

Kahan, J. A.,Cooper, D.A.& Bethea, K.A. The Role of Mathematics Teachers'
Content Knowledge in their Teaching: A Framework for Research Applied to a
study of Student Teachers[J]. Journal of Mathematics Teacher Education, 2003.
Kaminski, J. A., Sloutsky, V. M., & Heckler, A. F. The advantage of abstract
examples in learning math[J]. Science, 2008.

Kalyuga, S., Chandler, P.& Sweller, J.When Problem Solving Is Superior to
Studying Worked Examples[J].Journal of Educational Psychology,2001.

156



22 3CHk

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Loeb,Susanna,Luke C. Miller,and Katharine O. Strunk. The State Role in Teacher
Professional Development and Education Throughout Teachers’Careers [J].
American Education Finance Association,2009.

Mckendree, J., Small, C. & STENNING, K, The Role of Representation in
Teaching and Learning Critical Thinking[J]. Educational Review,2002.

McDonnell, L. M. Opportunity to learn as a research concept and a policy
instrument[J]. Educational Evaluation and Policy Analysis,1995.

Mishra, P., Koehler, M.J. Technological Pedagogical Content Knowledge: A
Framework for Intergrating Technology in Teacher Knowledge[J]. Teacher
College Record, 2006.

Murata, A. Mathematics teaching and learning as a mediating process: The case
of tape diagrams[J]. Mathematical Thinking and Learning, 2008.

Park S, Oliver J S. Revisiting the Conceptualisation of Pedagogical Content
Knowledge(PCK): PCK as a Conceptual Tool to Un-derstand Teachers as
Pmfessionals[J]. Research in Science Education,2008.

Pashler, H., Bain, P. M., Bottge, B. A., Graesser, A., Koedinger, K. McGaniel, M.
et al. Organizing instruction and study to improve student learning (NCER
2007-2004). Washington, DC: National Center for Education Research,2007.

Peggy A. Ertmer & Donald A. Stepich. Instructional design expertise: how will
we know it when we see it?[J]. Educational Technology, 2005.

Remillard, J., & Bryans, M. B. Teachers' orientations toward mathematics
curriculum materials: Implications for teacher learning[J]. Journal for Research
in Mathematics Education, 2004.

Renkl, A., Stark, R., Gruber, H.& Mandl, H.Learning from Worked-Out
Examples: The Effects of Example Variability and Elicited
Self-Explanations[J].Contemporary Educational Psychology,1998.

Renkl, A. Learning from worked-out examples: A study on individual

differences[J]. Cognitive Science, 1997.

157



22 3CHk

35. Shulman. L .S. Knowledge and teaching Foundation of the New Reform[J].
Harvard Educational Review. 1987.

36. Songbook Choi-koh. A Student’s eLeaning of Geometry Using the DGS[J]. The
Journal of Educational Studies, 1999.

37. Sweller, J., & Cooper, G. A. The use of worked examples as a substitute for
problem solving in learning algebra[J]. Cognition and Instruction,1985.

38. Sweller, J. Cognitive load during problem solving: Effects on learning. Cognitive
Science, 1988.

39. Wim, V. D., Lieven, V. & Patrick, O.,The Impact of Preservice Teachers’ Content
Knowledge on Their Evaluation of Students’ Strategies for Solving Arithmetic
and Algebra Word Problems[J]. Journal for Research in Mathematics Education,

2002.

PRERI AR

1. Ceoforum on Education Technology [DB/OL].http://www.ceoforum.org.

2. Common Core State Standards Initiative. Common core state standards for
mathematics. Retrieved from http://www.corestandards.org/the-standards,2010.

3. National Council of Teachers of Mathematics (NCTM).Principles and Standards
for School Mathematics[Z]. Reston, Va.: NCTM, 200.

b

Veal R W, Makinster J G.(1999).Pedagogical Content Knowledge
Taxonomies[ EB/OI].Electronic Journal of Science Education,3(4).Retrieved
February, 26, 2003,from

http://wolfweb.unr.edu/homepage/erowther/ejse/vealmak.html.

158



Fogt

B

VER— /N0, 3G A TAEE DR A W OGF B S 1 &k
& FEWN TSN AL EVE T, & B 7 BURZE L AR . BRI S,
IR, IR RN, BARR ST, BRI RS, IR E A,
SR 20 Ok L AR LS, 4B0mdr, KOTSCREFICAL S B ot 17 34>
!

BRI FITIE A B, EFFHEI R, ke — A AR s B
M3, AVl — &L . B TR KR, 1ERAEE AR T
H ORI L EAdE s 8 TR E F 095 I A, 1k IREE A 1 2]
[R5, 18R NFER SO EAWR T s TR MAMRIEES, it
A MTESR BT TR AR 2 DA I 2% 2], TRAZAE RS2 3] 1 Rt FR A — Fhe<iid
VAL E BB, AR, BAEZINER, HIFE MR Z A
L,

TR ) TR i o T B S AR TR, AT DAANS AR, ROt A
(P PR A B AN Wil » [ BS) A8008 3l A 1 35 Bl 5 5% Oy AR FRBE I TR N 22 ) 11
MRIE . BONREED, g 7RFBEM TG, BOERI SR, 1 7 IR R
BEHTE s FOEIHESR, BRI N A BT .

R AR N, R R IRFR R IT BHIRE AT 1L 2 e, R
RTEHIZ . IDREHIL . FWEBEL . IR EIR . SR BRI R IR EE ST T
TIREOEr, R TIRMIEYE; TR KEFTEER. BRI k—FH
FAEIRR SOTEA R HCR PR T i 5 A R, Ak 73R 7R, R4t
T EERIRAT

TR 5% (B R R 27 T 36 HE R AE Bk SE U7 2 S (B 25 7 I e iAs =0 5 i, I
i National Science Foundation (NSF) (IiH 5 : #1350068) XM 7T HI K J1 3L
S

A BRAEA . FhNHEBRT . MRBR. S EE. AN BN,
FER T LG 45 T AT, R a2 R AR B ER A H e« 1L 55 K5
HfG WeRIE eI, saRAKMB ). HIRE BRI — A i 2 S [F &, AR
MEFHEE R ERRS T TR RIS B,

TR R AR A 40 XS AR A A 3 7 AR A 5 ) IR SCRF S Ry Bz [
HAERS S E L TR, B R AAE 50 T DA FR T TSR AL 1 75 Bl

159



Fogt

e, R BRI KN . BROERERE . TARRWE AT, AR
PAEFI B LI, AERA T IERIKEE; RRAER Y5 TR RN, X3k
I KRG AR NS, RIS DAURFF IR B br,
A LAEPIAR,

VOSE SR S22 B s 1, A I LR 1, (HEIN SRR, 4R
(o b A N — 1 52 I NAE R P75 MEAS IO N AR B AME A 2 T RS P '

SRR PRI AR LA [ B —— R BT K

160



	摘  要
	ABSTRACT
	目  录
	表目录
	第1章  绪  论
	1.1 研究背景
	1.1.1 小学数学教学的现状与困境
	1.1.2 教师专业成长支持缺乏针对性
	1.1.3 教育信息化的时代背景


	1.2 研究问题与意义
	1.2.1 研究问题
	1.2.2 研究意义

	1.3 研究框架

	第2章  文献综述
	2.1 教师专业发展的内涵解析
	2.1.1 教师专业发展的含义
	2.1.2 教师专业发展与教师教育
	2.1.3 教师专业发展与教学专长提升
	2.1.4 专家教师与新手教师

	2.2 教师知识相关理论
	2.2.1 学科教学知识
	2.2.2 整合技术的学科教学知识
	2.2.3 数学教学知识
	提出数学思想
	回答学生“为什么”的问题
	找到例子来确定确定一个特定的数学要点
	识别使用特定表征所涉及的内容
	将表象与基本思想联系起来
	将一个将要教学的话题与先前和未来的话题联系起来
	解释教学的本质的目的和目标
	教材内容的评价和调整
	评估（通常快速的）学生要求的合理性
	给出或评价数学解释
	选择和开发所用的定义
	用数学的符号和语言的使用和批判
	提出富有成效的数学问题
	为特定目的选择表征
	检查

	2.2.4 TPACK与其他教师知识理论的概念辨析

	2.3 教育教学相关理论
	2.3.1 教学的理解
	2.3.2 教学策略


	第3章  研究设计
	3.1 理论框架的建构
	3.1.1 理论的嬗变
	3.1.2 研究框架的建构
	3.1.3 数学教学的关键要素框架的建构

	3.2 研究方法
	3.2.1 第一阶段: 专家教师的教学专长探究
	3.2.2 第二阶段: 新手教师的成长路径分析
	3.2.3 第三阶段: 职前教师的专业发展实践

	3.3 研究环境与参与人员
	3.4 教学任务
	3.4.1 专家教师的教学任务
	3.4.2 新手教师的教学任务

	3.5 编码与分析
	3.5.1 结构的编码
	3.5.2 表征的编码
	3.5.3 问题的编码
	3.5.4 技术的编码
	3.5.5 编码困难
	3.5.6 编码的信度


	第4章  基于KMT的专家教师教学策略
	4.1 结构
	4.1.1 结构的时间比例分析
	4.1.2 结构的功能目标分析
	4.1.3 仿例题设计的特征

	4.2 表征
	4.2.1 教材表征分类
	4.2.2 表征的编列
	4.2.3 表征的出现

	4.3 问题
	4.3.1 深度问题的类型
	4.3.2 深度问题的出现


	图1
	4.3.3 深度问题的教学目的

	图1
	图2
	4.3.4 深度问题的教学支持
	4.3.5 深度问题的支持结构
	4.4 技术
	4.4.1 技术的应用
	4.4.2 技术的功能

	4.5 讨论
	4.5.1 课堂教学的框架：迭代进阶
	4.5.2 课堂教学的节点：表征进阶
	4.5.3 课堂教学的关键：问题进阶
	4.5.4 课堂教学的支持：技术进阶


	第5章  新手教师的专业发展路径探究
	5.1 课堂教学结构
	5.1.1 新手教师：步骤的限定
	5.1.2 专家教师：灵活的处理


	练习部分
	1
	2
	3
	5.2 课堂教学表征
	5.2.1 表征的类型
	变式练习
	学生举例

	5.2.2 表征结构
	练习
	去情境化的练习


	5.3 课堂深度问题
	5.3.1 问题的编列
	5.3.2 问题的设计
	5.3.3 问题的理答

	5.4 课堂信息技术
	5.4.1 新手教师：使用到应用
	5.4.2 专家教师：应用到整合

	5.5 新手教师专业成长的进阶
	5.5.1 新手教师专业成长的三阶段
	5.5.2 新手教师专业发展路径模型


	第6章  职前教师专业发展的加速进阶
	6.1 职前教师教学专长培养的现状与困境
	6.1.1 教材理解的本位主义
	6.1.2 教学设计的功利主义

	6.2 “怎样教学表？”

	编号
	问题
	S（Structure）
	R(Representation)
	Q (Question)
	T(Technology)
	读懂教材
	教材中的例题预计需要多长时间进行教学？(S1)
	教材的练习部分有几个层次？(S2)
	教材中使用了哪些形式的表征？（R1）
	起点表征、终点表征和最重要的表征分别是哪个？（R2）
	教材中提出的问题有哪些？（Q1）
	哪些问题是核心问题？（Q2）
	教材中是否有需要信息技术支持呈现的设计？（T1）

	制定计划
	你准备花多长时间完成例题教学？（S3）
	你是否采用教材的表征作为教学表征？如果改动，为什么改？（R3）
	你使用的表征是指向哪个数学概念或知识？（R4）
	你是否打算增加表征类型？为什么增加？（R5）
	你认为学生这节课最终要达到什么样的表征水平？（R6）
	你所设计的核心表征是通过哪个深度问题开始推进学生学习的？（Q3）
	核心表征是通过哪些追加问题逐步提升的？（Q4）
	你所设计的核心表征是通过哪个问题结束学生学习过程？（Q5）
	你准备应用哪些技术协助展现表征或促进表征理解？（T2）
	你所设计的深度问题是否需要技术支持？（T3）

	实施设计
	在教学过程中如果学生出现了你没有预设到的表征，你打算如何处理？（R7）
	你认为课堂上学生达到什么样的表征水平才符合你的预设？（R8）
	你所设计的问题如果没有推进学生的数学理解，你是否有备选的问题？（Q5）
	你所借助的技术如果不能解决课堂中出现的新问题，你打算怎么办？（T4）

	反思检验
	如果再让你上一次这节课，你还会这样上吗？
	如果以不同的方式上这节课，你会选择改变什么？
	你觉得你的设计方法或思路可以推广到哪些课的教学中？
	6.3 “怎样教学表？”的自我对话
	6.3.1 读懂教材
	6.3.2 制定计划
	6.3.3 实施设计
	6.3.4 反思检验

	6.4 干预
	6.5 “怎样教学表？”的应用策略与效果
	6.5.1 “怎样教学表？”的学习


	教学
	教材
	6.5.2 “怎样教学表？”的使用

	教学
	教材
	6.5.3 “怎样教学表？”的应用
	6.5.4 “怎样教学表？”的效果
	6.6 师范生专业提升模型

	第7章  研究结论
	7.1 数学教师专业发展的路径
	7.2 数学教师专业发展的方法
	7.2.1 丰富教师知识
	7.2.2 提升教学执行力

	7.3 教师专业发展的深思
	7.3.1 对师范教育的审思
	7.3.2 教师教育的实践系统策略

	7.4 教师专业发展的展望
	7.4.1 重视职前教育的效果迁移
	7.4.2 构建结构化的教师教育成长支持计划
	7.4.3 减少教师教育规划的重叠
	7.4.4 面向课程的教师专业发展规划
	7.4.5 走向反思性的教师专业发展之路

	7.5 研究反思与局限
	7.5.1 研究方法的反思
	7.5.2 研究内容的局限


	附 录
	附录1 专家老师课后访谈问题
	附录2 新手教师课后访谈问题

	参考文献
	致谢

