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ABSTRACT

After years of development, China's education informatization has achieved leapfrog
development and many significant achievements, and has now entered the period of digital
transformation of education, which is also a critical period for the integration and innovation
of digital technology and education teaching. Subject Teaching Knowledge for Integrating
Technology is one of the essential digital competencies for teachers and an important part of
their professional development. Numerous studies have shown that dynamic mathematical
technology is beneficial to stimulate learning interest and promote knowledge understanding.
However, in actual teaching, most mathematics teachers are only able to master the basic
operation of dynamic mathematical systems, thus failing to form the teaching ability of
integrating dynamic mathematical technology on a regular basis, resulting in insufficient
depth of integration of dynamic mathematical technology and mathematics teaching, and
making it more difficult to realize integration innovation.

This study introduces the concept of Technological Pedagogical Content Knowledge
with Dynamic Mathematics (DM-TPACK), specifically tailored for the teaching of middle
school mathematics. Three key questions guide our exploration:

(1) What comprises DM-TPACK for middle school mathematics teachers? How do its
various components interact, and what are the underlying meanings and sub-elements of these
constituent factors?

(2) How can we accurately gauge the DM-TPACK proficiency of middle school
mathematics teachers? It is imperative that our assessment method is not only systematic and
scientific but also rational, ensuring a reliable evaluation of their DM-TPACK capabilities.

(3) How can we craft a tailored DM-TPACK training model for middle school
mathematics teachers? Furthermore, how can we develop a context-specific and locally
relevant implementation path for DM-TPACK within this educator cohort?

In addressing these inquiries, our study adheres to a rigorous methodology that
encompasses literature review, theory construction, and practical validation, yielding

insightful research outcomes.
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Firstly, our literature review has revealed a significant gap in TPACK research specific to
dynamic mathematical technology in mathematics education. While existing research on
TPACK often focuses on the unique characteristics of the mathematics discipline, there is a
dire need for more exploration into the integration of dynamic mathematical technology
within this framework. Additionally, while TPACK research has made strides in theoretical
frameworks, there is still a pressing need for empirical studies that delve into the
measurement and development of this competency.

Secondly, we have formulated a comprehensive "Structural Model of DM-TPACK for
Middle School Mathematics Teachers." This model elucidates the various components of
DM-TPACK, encompassing the conception and utilization of dynamic mathematical
technology, knowledge of curriculum and resources pertaining to its integration,
understanding of students' needs in this context, mastery of teaching strategies and
management techniques, and evaluation methods for teaching incorporating dynamic
mathematical technology. The intricate relationships between these five components are
clearly delineated, with the conception and utilization serving as the cornerstone, evaluation
knowledge serving as a thread throughout the entire process, and the remaining components
forming a cohesive triad of "what to teach," "who to teach," and "how to teach."

Thirdly, we have developed a comprehensive "DM-TPACK Measurement Method for
Middle School Mathematics Teachers," encompassing a DM-TPACK Interview Questionnaire,
a DM-TPACK Scale, and DM-TPACK Performance Evaluation Methods. This approach
comprehensively utilizes various measurement techniques to provide timely feedback on
teachers' DM-TPACK competence levels, encompassing all aspects of teacher training.
Notably, the DM-TPACK Scale specifically designed for middle school mathematics teachers
underwent rigorous testing for reliability and validity. The results reveal that the scale exhibits
excellent stability and internal consistency, effectively gauging the DM-TPACK level of
middle school mathematics teachers.

Subsequently, we have formulated the "DM-TPACK Training Model and
Implementation Path for Middle School Mathematics Teachers," with the primary objective of

enhancing DM-TPACK capabilities. This model emphasizes the design of an implementation
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path tailored to specific "contexts" and the agile integration of SECI theories, activities,
communities, and a robust guarantee mechanism. Drawing from the unique "contexts" of
Wuhou District in Chengdu City and Panyu District in Guangzhou City, we have constructed
tailored implementation pathways for "SECI-Based knowledge transformation" and the
"Dual-Teacher system." This approach ensures that the training model is not only responsive
to local needs but also effective in fostering the development of DM-TPACK competencies
among teachers.

Finally, DM-TPACK training for teachers has been carried out in Wuhou District of
Chengdu City and Beipian of Panyu District of Guangzhou City. According to statistics from
the NetPad, the number of teachers in Wuhou District using dynamic mathematics technology
in teaching is about 5.5 times that before the training, and the activity ranks among the top 3
of more than 460 county-level districts nationwide; the total number of construction resources
in Wuhou District is 26848 ranking first among more than 460 county-level districts across
the country, surpassing the second-placed region by more than 6000 resources. Teachers in
Beipian, Panyu District apply dynamic mathematics technology to teach an average of 86000
times a month, ranking among the top 3 of more than 460 county-level districts in the country
in terms of activity. Especially in the second phase of the training "demand + service", in
March total Up to 42000 times. Resource sharing among teachers is also more active, with an
average of 200 times per month. The total number of construction resources in the northern
part of Panyu District is 13191 currently ranking third among more than 460 national
county-level districts in the country. Practice has shown that the "SECI-Based knowledge
transformation" implementation path in Wuhou District is conducive to the gradual
internalization of DM-TPACK knowledge into abilities, and teachers' DM-TPACK abilities
have been steadily improved; the "Dual-Teacher system" implementation path in the north
area of Panyu District has integrated dynamics. The entry threshold for teaching mathematics
technology reduces the burden on teachers and promotes the knowledge construction of the
teacher community, with more teachers actively participating in it. In general, the
DM-TPACK abilities of teachers in the two regions have been effectively improved and can

be used to form a dynamic and spiritual educational ecology and create exemplary teacher
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training.

This study innovatively integrates dynamic mathematical technology with mathematical
knowledge and teaching methods, proposes DM-TPACK for junior high school mathematics
teachers, and conducts a systematic research on it, enriching the research on TPACK
framework, measurement method and training mode. In the future, the theoretical framework
of DM-TPACK and the implementation path of DM-TPACK competence training will be
further improved and practiced in more regions to enhance the digital competence of
mathematics teachers and promote the integration and innovation of digital technology and

education and teaching.

Keywords: Education Digitization, TPACK, Teacher Professional Development, TPACK in
The Mathematics, Dynamic Mathematical Technology
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DM-TPACK ¥l I U5k &3 MIaNAN R I PR R 56 1F 310 by AR R 1) A $ A 4k
A RE, PLSe 5 B

132 fiRAE

(1) SCHRAFF 712

SCHRTH FLiE e — MR T 74, B RN T i e £, SR mit Al
SR . HAOAET RGN . RS BTk R X ST R IR AN T
5051, RO 3B RO SCERIIE T LS AN R ACB IR, 43 Bl i S
RF MR, HETFT R, AR, W SCEREA TR R T, R AT SR G
PR o SCHRBF T4 2 N T8 AR T, 2% 2 AR B IR 90 75 SRR 7 40tk
AT IE L BRI R .

A SCIERL SCERIF AT, X P9 45T TPACK HEZE . TPACKC W& . TPACK 153% 5 3%
BN HCFHAR R B IME S AT A 5826 AR TPACK 7L
BRI SHESR, I KRGS TGN BECEHARBAT A B M ERMANEE, 3
— B AGNH M TR TR S B S B R AR BAT B IR AL DA AU B T A
AT M RIR N BORL A

(2) fE/RIEV:

HERAE NG KAV, ——MESETFEEN&IOTE, @iz L KA.
WMNERF 2R R, LR ENEEET IR IR, ARSI IR 3 R .

FEARIFE, fEBhE /R IEERE S TPACK K JEHE . s B 5 . Boop ey
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BE ZR

R SIS BCFHORRR S, dRMIE R “ ) TH40%% #00 DM-TPACK Z5 #1747, IRty
=RMLTFENAER GBI AXNERES, £ IR IFE1T DM-TPACK 45 #4154
IR R IR R R R 2 (B SR R A 3, 58 5 h e IR AB T R DR 2R 1 P ook S FL A R R
BERITIRIIFBIT RN RNARER. S =R REE ST, & EnsH
FEFE ) DM-TPACK 45 HyR7Y,

(3) HiA EYEk

A BYELR M FiER G, BdsSS 5ERERE, HFERS 5HE A SRR
R AR R R Sk Rk | QB H A, DEW TS5 # SRR & B4
TRRIE T 7 0482 B B 1) A BT A

AwrFLd, R A BT U E AT e 20 DM-TPACK 3%, 1071570 M
ANEEBL M BT B R R i A e, S5 R i aREE F IR A T
FIERME, 55 B BORNITH M4EE, 253 K8 5 H IR Ui A0 E B2H 40 3064
Y K LA R A

(4) HAERAE

7] 5 R A2l ) U7 TR IR R R A T 2, BRI, SRk AT HE i WS SR T B2
T U AAARENBCERIE. GV 2 4, B SN AL SRR E 5
QU 7 U7

A FEIE I i 45 8 AR S T U DM-TPACK BE 13K, &6 A=A
BYEL, BB BOR AT, G R R YEEEAT S — R A AEAT, I A T AT
AT, RN RO A IR RS R AT RAS, JEI TS SR R
B K7 O3 W AN SR PR DR 140 A R M BR TCRGE B 36 B B inl B R 8G E2E A s
B XA M T AL X 28 =B Bosid et 50 ) S50, TR A X H0E
#Uf DM-TPACK it J3 IR LA R A7 4E 1] f4E

(5) VigRik

VIRVE A T T S IR 77 AT, BV R B FA R R B SR RS
JF. G AR TN TR FBAR . B2, QUSRI %5k 2 T
HHFEZ AW

AT FAE LU FOH A ARRVE W BOTAEAT IR, L8 Tz XIS B 533
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BEABORATHEA B LA R . H 55, 8 1 LRSS, 1R UM e — B
Fa; AR)E, BTG TR EON, BOTARYE B 5 RIS R AT R R
X UM 1 [B] e BEAT R 204, 4K 1 fF 20T DM-TPACK SEFRTE L

1.4 MIREX

JEIL AT TPACK HESEAR RATETIA, G5 A4 R A S B A OF B HAE, g
7 )P HUT DM-TPACK S5 HgBERY 3 84 45 55 I S SCHRIR Hy TPACK il 57 752
BB TN, g B ¥ 20T DM-TPACK W BT 577, Sk SOk AT, 4Rt
TPACK RS, MIEEW)F #2220 DM-TPACK K7k 5 S0 iids /2: B0m, LURES
X 0 DX R 9 71796 33 X A TP ) 5 240 DM-TPACK. Bl B itk 2505
o Dk, ASHFFCEA LA FER G R USRS X

1.4.1 BILENX

SERYL, FE SR T BN ESIBEF AR R RS R,
FARRIU R .

(1) #J DM-TPACK ZEigiif . ok, F 0T 7CH TPACK HEZL il F LA 7T
HEZE, 38 1 o B ILAEAT () 22 R S & 5 B RR . AT AU R s
AREH AR =F R, 2 IRG M B A sSSP, HIR, DM-TPACK 45t
PR — R SR AR, FTRE AL TPACK HEZR 5 B A8 M- AT 7T IR R R Ak o BRI,
B R EUM ARG K, AR B R AL, R RN R S S H U
ENIES G/ R

(2) F& TPACK Ml & /7%, #% DM-TPACK I &R 5757k, Bl CHksiA,
R 4 A7 A SR (g B s, S B Y TPACK I ik B S0 LA 2 R AN A 4k
AW FURHGE =TS e R T R A O, Rt T B AN I R R 2 ool &7
% 2N R RS S S HF AR BC R R AT E, AR TR E
DM-TPACK £ #4574 Afie 3t 240l DM-TPACK HIAK Ji€ .

(3) F & TPACK 1535 /730, ## DM-TPACK k505 seiti 4% . 8 id STk o
1, RZHH FU4F B SR ) TPACK K J& R0 , S/ D SR L 5T o AHF 5844 DM-TPACK
G, PUREZUT DM-TPACK A Hbx, IFRIEECE. O “Hik” BEx, R



BE ZR

WERE SECT HAR . vhah 5HLHISE, $-H KIURr (i setiig 12, R A B U B
GEIBEEEBARNBEARME IS, 5 T B0 E TPACK REJIEIBE R

142 SEEENX

SR, FE SR THCA BT S S S EBOSEOR B R R SSERT AL,
HARRIT

(1) AR T4 T #2501 DM-TPACK §E /17K°F-. TPACK Wl & CLAR15 35 1) 5
B2 E X B BUA R I E TR A R 7T AW AL il &7, EREAZUm
FE U A B0 P B BT DM-TPACK K /K-, X s sl X . T i B X
JE A AT SEER A A, 9 TPACK MRSz 2,

(2) AHRTHE BNEEFHARMPI . SELCFHA O N AR E AR —+
LA, BINHABCEMERRISTE E, BEBINE SN SECAHEARRM S BEER
WG D o AU T REEX . TN TR EX I 8, BE, ik EX
HHCF BT TPACK HIRE IR BIFET T FFs R R, Bl iosdmst i), AR TS E
BHHET SIS BOA B BRI S .

(2) BRIFEEREHERZIRE I, 2019 FEHE R B EA R “@dR
U H A B 5 MU R BOME B ER B R /185, ARSI KA BT 1. 015
BACHCERE S BRI FIME Bk ie Sae ) R & 5T, RHRHE EEAR S A FE A MG
QFT R o ARBEFLL “HARBN” BAR, FTRRAEAREER A, RSk
FRGI AN SCFFRBINZ 56 /1A RS E AR, SO BUTE; IS

AW e SR

1.5 WNEMZHE

AT BRI SRR LA, SRA RS PR i, R T R G
B RLER . SASWIESRRE, 2R, SE TR RRARIT.

B—ER R, TEMEEEEL. TSR R R . HUT R B
A 1) 75 SRAN B A B DU PUAS 5 T R B 05 5, 2 T 90 R R 2
I8 5 A HCE R BOE R A PR U1, HHR I T BRSBTS & S HOER AR

HEARET) “RA AT L CEAMET M CEaKE” AR, E T
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57k, PRI E SR L.

WER CENAM LR, @R SO BT TPACK HEZE S %7 BHE TPACK HEZE.
TPACK W& 77725 T H.. TPACK K JE/KF-F1 TPACK 15 7725540 5¢ TPACK /5%« [
BRI TR S R RS, NEEGRHE BRI B GE RR F R E 5, R
B TPACK KJEHINEL, ARILIEE B UM TPACK f8 /1R R R L

B=Ea YU DM-TPACK 457, i sl & HUFHR 5 805 AR
FBUE B a1 R, ) B0 B DM-TPACK. 5 1 B . i 485 1 3¢ 1]
DM-TPACK  H¥IF 6 [K] 35 44 Ft J %% IR 3R (B A A S0 &, I B A A5 A 0 B IR 36 P ek G
HNER . WL AL, T =RREBT, REITEEREAR . SERYIHEE
Jil DM-TPACK Z5fRiRY, LA 5 A JEA] th 87 #UT DM-TPACK fig

SR WP EE 0T DM-TPACK &AL 5 737 , 3 #r B P 7 TPACK Il
BT RO JE#a S, R HY TPACK W& 1Bt JR I, #yidi gy Hh 207 20 DM-TPACK
MR 5 7. ZME R 51 98 AN 20U DM-TPACK K eid 72, 45 Gria F e Vet
FORIE B ARG IR 775, R M 4] 5% B0 DM-TPACK & J&/K-F,
PLFE I 07 20T DM-TPACK 45 BB AR 5 4] v #7201 DM-TPACK K Ji&

R E R “PITHECFZUT DM-TPACK 3577 5 Seik/2” , 404 P9 4h TPACK
B3 a7, R TPACK KRBT, 4 #24] - 505 20T DM-TPACK %5 7%
BRIk 12, DARJEHUT DM-TPACK N B A5, LRS- BT B i e DRI Ml i 2
BXAEFBE = BOROS “Bilk” IR, RIGLREGSEERETNER. E3 5P
%, RHXEURF ST AT, LR S X3 T 20T DM-TPACK 35l

NT A IR ECFZUT DM-TPACK SEEREL” , TESEHMEERIEIIT8 S T, 0 BeAD
T R DA M T 78 B X b A 3047 200 DM-TPACK 359I, 33 5 ik ik A& K 1 il An
A ZUT DM-TPACK K /K, FFxS XM 20 Bl v . ZUMIL R E. 28
VR BRH R S AT R IV . e, B4 5 R B b St A2 (R i S S i
R, PATE ) T8 20T DM-TPACK 1 528550 5 S R 4% o

HLEE “Rgit. QI ARERE” , XL Y EEBUT DM-TPACK 45445
B W EF B0 DM-TPACK Il S48 55 7577: . H1Hh £ 20T DM-TPACK £ 715 5
S %A BT A WL VE R S BR SE HEAT DI S R, R AT ARG R
HREARFFROAL, EE—PRRE, DL5EEY] 8 H0T DM-TPACK K EW 7.
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528 MEGik

AN R E WA, FEELE “RIM” . “Web of Science” “F- & #E{T “TPACK HE
&7 . “TPACK KJE” . “TPACK MIE"” I “Blas JU” & hhr @i sl s 746 2%,
I [ S A SOk, BRAE (1) M TPACK FRGHESE . &5 IR R IR 4Z,
7k TPACK ARG K RIUIR, #aR AT i A M b Bk, (20 MBS, RS s
IMEMERZNSECFHAR, IS BHCEHARFAT B AW R L AR RE IR T
HAR AR, JRE CIRTHE A AT TIRANIRR, NS 7R SN R B 5
IR G LR SR FT AR i T B R S

2.1 TPACK #EZ8

2.1.1 TPACK WJEREEM 2 LR

20 {20 80 4EAC, AR E MR (Pedagogical Content Knowledge, fij#k PCK) ##
Shulman & X # H . H -+, Pedagogical Knowledge (fij#% PK) &%= %IiR, Content
Knowledge (fiiffk CK) J&2#FHiH . Shulman AR AR BT HA N AR £
AT A2 B R o PCK AR I $ T B BHEN IR A B R R B AR ASL ) R T
T BOHT I 20T % b KD RAEZROSI00) - 7E PCK [MAEZE R, & LA NE T H A
WINRNIRZR R, SR aE— B4 @ RGO 1 2= R 51, Horb, Grossman K
PCK RiALE WM& ZEAEANR . BRRAIR . FUERAEF SR AR IO R, LA
J T BT 2E R IR ) 5 S Ak R 20,

21 RS BEARTRE G TR, AT E R T iR A R, S
1FHE I IR Z S IR R G REARE R T I RBAEA, DUASCIEE I
AL R AR, PCK IS5 1 AN B 2 24 T I 205 75 5K, 2005 4 Koehler #1 Mishra
7£ PCK HI45#F NN “Technological Knowledge” (f&i#k TK) , EIFEAHIH, EXIE
A HR () 24 B 24 5038 (Technological Pedagogical Content Knowledge, fijfk TPACK)
22, X MRS, B TR B EAR R E R R P AL, SR T AR AL
) EEAEH

V2 2380 TPACK MESAE IR, BB = A A RORIRES, 2h il “ 4k
7 W “EEE” WA R misr” s, BEANRIRIOW A E BRI A

11



7R A A A A 1R S

FITAZ AV FH 2 S B (IR 2 B . TPACK 2 B8 Y B KA A2 454 J IR 3% oy s 8,
HARSIIRME (A —, ARG EBENRS, kg —PHEdt TPACK M#5.

BRIk “IEfR” WA, P Cox Al Graham NAREE, A TPACK HEZE H 2 —
AN SHERIMESE . Cox fl Graham Xf TPACK 5 PCK 2 [W] ) 5% 5 KRBT TIRA
WIHRTT, BEI%T Koehler A1 Mishra #2 H () TPACK HEAEFEH 7%, Rik T IxTi%
HESL IR AN R 720 2% B 24, Cox F Graham F27KA5 S A& Shulman $2H ) PCK A8 1)
—¥#ar, EAE, MATVONE BEAR R BB M LA, FRECE IR R EE
0 N Y, RIS =AU AR B2 K, 7E PCK MBS, HARHH—
BARTE, HAESRBUE AR AL 2 W], BT B0 AR BOM 2 7 1 R0 AR 2
B RBANE AR AR H, BRI T BOTECE ORI m AR E, A
AR BT BJE, MATCATE 2B EOR 2 A TER HA2 A, — B
ARIA I H AR, W PPT, THE BRI LTS, 84 KRR £ SR 1 SR 1
AN RLHCE R (PCKD) 2. 2T, Cox Al Graham %5 A K TPACK 1A —A> R i
TAHIRESE, TERMFRZ N “IBhHESL” |

5 ANRIRAE “BA” M A, DL Koehler 5 Mishra A0, AN TPACK #E &
TK F1 CK [AI% B2, HRiE ERARAN R TH, @A SECEE A% O O R 25,
ZM I TK. CK. PK. TCK. PCK. TPK. TPCK % #4 i [K Z i 78 Je e 2 [A)AH EAF
H, R EF AR R 2 A EER I RS M BBk . “REET RfRARRIE
TPACK 7 5 B & PCK 4R, 1 MRS HAR M RS IR U8 T84 1)
#5:. Koehler 5 Mishra I\ HEEHR M SRR BEEE S ANRME, CE g
R Z ARG R, Wt R RHEARM, R, ZURIRIX R —il, i
FEHARFERNR, FRBEEAR, BARBEERIR T SN, HREMS AR
(12 R VR A R o [ B — 2 2 B 5 A P D 3R AT SE W 7T, (R R A
R ZRREALR] 74, FEIEREESS Bk REATOIR. “Bk” 2favE. F
RERE . SCARARIE . HeFREE S, MY R I2, WFT TPACK 7545 &5 HUs s Bt
AAEIREE, S HirLRIES, DR NEMAIAE 2R R UM TPACK. @i B4
BHCEESLEE, B A DR T BT TPACK RIS 8, AR TR 208 bR e i3
WS REAI S AR 22

W RS “REO R BIR A, LA Niess NG —IR. Niess A\ TPACK
WA — PR ST TS IS, AR TPACK fE 5 HAR, TR TK. PK Ml CK fh&id
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2 F OUIRGEE

A

B RAE R B A5 BHEAREF I F B, BRI A AR BRI A S
SRS K R IR A R EIIREO, SbR |, IX /& Niess #2 i) MTPCK M4, Az
I} 1] 55 TPACK $ i (IR ] AT . Angeli A1 Valanides [F £ F) TS X —HEZE, A
TPACK KR MIA B o — A i — R R AR &R, HARE AR R A 75 BRI T B
FR L e AR B R RTR S — AN ER RS A, MR IR A 4] BA Koehler
5 Mishra AR “#5 7 W) TPACK, BPIE—F1R (FOREIR. ZUakmniR sl 2550
W) IFARE TPACK FHKR2T,

2.1.2 BaBYAY TPACK #EZE

(1) Koehler 5 Mishra ] TPACK M2

A H AR 2R 2% 5117 (Technological Pedagogical Content Knowledge, f#] Fi
TPACK) ZWAEFIR BUFHIRME AR IR ZF FIRAME, BLRAME Z A LS 4H
IR R, W 2-1 s, =ANEEARFREIHEARAIR (Technological Knowledge,
fAIFR TKO « #4037 (Pedagogical Knowledge, fij#k PK) . Z#AHH1iR (Content Knowledge,
fAIFR CK) o 3X = ANFEA KR P 28 S5 T2 B 22 B 20 5 (Pedagogical Content
Knowledge, f&#K PCK) . EE&HOR I FFFA 28 H11H (Technological Content Knowledge, f#j
R TCK)  BEH AR L5111 (Technological Pedagogical Knowledge, f&i#K TPK)
AT i 22 e 2 A SR 2 3

CEARFA R R
(TPACK)

“HoR-FL
(TCK)

FHAR-EE” HIR
(TPK)

“CHEEERE FR
(PCK)

2-1 TPACK Fr2H i 45 44
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1) FRHARAIR (CK) MR T R RIS, W TR EAMES. &
G (R AR 1A FR DL S SN F IR 22 77 V2

2) FUAEFIR (PK) 2l H T & 2K B im sh HE AR, BIE 207 5Rng 118
VAR B FOAE S, 0 TR ECE B MPCR AR HE R L

3) AR (TKD 2T RACH IR NE SRR, A LN 2 EAEA .
B IR BARSE . AN, BRARER A, LI BT M L& G
HR%E.

4) FRBEE AR (PCKO A28 H B 000 BAR 2R N B 3T A U AR IE R AR,
FIERAE RN EER . R B,

5) BAHEARMERINEMIR (TCK) RETHRRITHE AT BCSRE HFF N
AARGE G, IR A BRI T2, IS8 A RO AR 3k 5 AR X SR AR AR B
RN B AR o

6) HEHARIMZFERIR (TPK) RHA G LA IR ZMRN T fi#
BARTRAZE PR AT, JReIHEAER, DB, dkiMiftmBrE .

7) BAFARM RN (TPACK) R 7 ARAMATR AR, BEE A4
WAMAREZENE, SORNRFERBEIF NERR R, MR 7 — Rt H 4w iR g
& . TPACK SR EARFIRTG WA N\ R BUE M EEE T, AR SRR &
R BN 24 2 SR IR R A

8) “Hifik” (Contexts) FEH ¥ 5 I EHEL, s IRE M BAEA: . ITAERME.
PN RFRFELZICE R TR ML ER) . Bk #RE B ARIEZ ) 5o h N )
5o BAMTBCFRARRS. ik, “BERk” & TPACK HZEHBGH Y

(2) Cox ] “¥EzhE"” TPACK #E:&

FEMEBARFER Cox F8HH, BIRZAIFERX TPACK #Iu s AT 1 e, HIFk
IR T A G U R W BT TR BRI, B S EAFAEBOIVE . Cox TRk
T TPACK #E& B F &, i % Magnusson %8 NAEFRIZCAFNIH (PCKD H I 205 SR K 7
KT, X ECAEFRME S SO VERIFIAT, P A E B S ORI AR B AR T ) %
MNMHMEZR, #— DT TPACK A REEM, AT TPACK ME& T AL T H AL /A
AR, i 2-2 Brs.

FEZMA T, REMBERNS XWF, (1) PK REAEEhER, WEsf. 24
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2 F OUIRGEE

MK NI B IMER N Z T RS 51F: (20 CK 2R RIERERR, Flan
IR ACE IR . BOEBEE R U EIESE: (3) TK AN, #5523
PN (4) PCKIRAREG 1B RRE 22BN 1M I BOiE S AR, AN R R 1
AnAer DLSE 9 A E AT 240 75 SO BRI Bk 58 M B R AE R (5) TCK =248 H H
BARN RN A TR (6) TPK ZIEHEA SHHFEME RN, (7D
TPACK R 2R RS BAR 2R W B B2 202 iR B TRl &

FEZAR T, SRAEAREIRA R ILN, W25 58N A HR AR AR R %
ME. MHEBE, LEMBREFWZ4EMRA R, FE, 58 TEARRE 307 H,
UEMAE FEIRE BERBATHAN , 2 L BRIZE W PE (Transparency of Technology)”
(5L, O ATz i TPK 3B #6409 PK. TCK 13K, F#t—#4k v CK. TPACK.,

ALy PCK.

Independent of
Technology
Pedagogy PCK Content
PK Agor A
Activities C i Representatmns
TPCK
Agor Ap
K TP or RT
G RT

Independent of Technology Independent of
Content Pedagogy

Ag:General Pedagogical Activities
Ag:Subject-specific Activities

A Topic-specific Activities
R :Topic-specific Representations

K 2-2 TPACK HARHER “I1Hahft”
(3) Niess M) “#%0L5” TPACK ME&

2005 4, FE[E MR XM LK1 Niess £E (- SEUTEE ) & ERER T BN N
FUTHBAR B A B AAE S . RIE— PG ERR AR A MR BCE . %W
FEGMERNL S AR AR BREE AR 4 R 0 SR AN 8 R AE A AR DU A 0
BREA b, FE D5 TR SRR T A ROR K 2 R AL, BRI 58 ) PCK
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( Technology-enhanced PCK) . ik} Technology-enhanced PCK J: A& — >4 37 (1) Mk
o, MARAEAR SRR A T SRR A P AR &R, Rk, ERF ST TPACK HE
ZRIN, ANFR RVEHAM B AN e R, T R E A% O AR 87 TPACK .

B, WRARELIRRINT T TPACK, MEUMMZE B4 DR BUTERERR . #7
SR A A 2 ) AN T BRI OGERI PO R s, (D) RT3 R PR
HREBEMNGEW & ZERRIHBEESERMN B NS, A BT 20M M iR 1
K, EFEAIEMEAR THMACERNE;  (2) KT HARR TR e 258 0 50 s i 2 3
e HENE o T 3 O SR I B 5 R A AR 7 05, AR e 02 FEAR R
N &SN RT3, RIS, SRABUTRARIR R B 5 2 R G
LG5 . AN IS, MMRFEE TR AT IR (3) KT%4E
ISR ] BAREAE AR . ZE R R BN R IR AR T R R 5], E
O A I EARME IR, BOTRE 58 G MR T 200 30, 3 2 T SRR R 2 2 5
(4) KT EE T HEARS S FRFE A RAR GOR R R o % 2 R AR S oM
BHAR, BUTT 2B ARBNRER, R E0T K 5HARER 20 708, [ e
e THE BRI &S = bR e R . BRI TL, RSB 2, i
— DT A

PR T BUTEBOREUA W & 5 R B B iRz D, SR THE B
FEAAEER L, TG HUMMET R, SKIB R T. TR
MG EREFHER R RT AL GRRE. BRI D MESHEYIE,
PRI 5] 7 A2 58 I SRTE RN 9T, JU R AR LS £ yd: T B AR 22 Rt TPACK A 5T 1 %
#1291,

2.1.3 HAIPHE TPACK #EZR

IRZ FEAEIRTCERME TPACK I, T EARYE K A4 (Mishra) 5 Koehler fr4 & )
“TAPCK HLHEZL” B Niess Frfig th i) “ PLIYAMAZ O EE R R TPACK B HESE”
TR T DRIVF 22 SCRAS S A% TPACK AEZE T g5 5 /855, Nk, A3 E
S T SRR TPACK HESEHEAT 4734

(1) [EH A%~ TPACK HEZE

2015 4, Guerrero 25 & 80272 RHE S 7 2%% TPACK #AIBO, 4npd 2-3 Fiow,
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B FE R ARM M & AiE H - (conception & use of technology )« & T F A () $ 2 # 2
(technology-based mathematics instruction) . & TH AR E H (technology- based
classroom management) P2 IRERITEE (depth & breadth of content) o FEAR MM &
HZ FH A F BT SRR IS BRAR WA, F3) T MSME BHAR R AT R FERIE,
IFRERYE B GHCHE DR R EE MBI ST HARMBCEH S 2T E B AR TR S 3
URARRIZCE B4R R b DR IECE HARIIA B, RSB R B M BEECR, BT H AL
VR R i N H AR A SUR B B, PRIEZUF IR R TT DL e RF 2 A 1) L i FE N2 5]
G AR EEAN GG B R R AR AT AR R B BUM Re 42t RBAEHR AR 10 “ IS
27, RIGWBEBEFINE. HFENEE,

- — —_— —
5 ~
e N
/ N
/ BARIIEAE A ETEAMERERE \
(Conception & Use of (Technology-based \
/ Technology) Classroom Management)
/ \
[ \
l
l
\ I
\ /
b
\  ABENFREREE ETEADNZRE  /
\ (Depth & Breadth of (Technology-based
\ Content) Mathematics Instruction) /
N e
~ ~
~— -

— —

K| 2-3 Guerrero H1%(%% TPACK

2017 4F, Getenet ¥ TPACK HEZL Y Ball 5 N\ (A ZUF AR S &2 kBY, Bl E
SUTEB RIS ) TPACK HESE, B STAMPK #5832, & 2-4 FioRs. %M & 78 B8
B4 i TPACK HESE A BAR JIR I #2214 5 Ball 48 A B AR A ARl
fLJE M, STAMPK & HHEARFNR (TK) « TAkEFERR (SMKD FlE 55118 (SPKD
AR FH 5% 0 7= A 5 G R R SRR A B AR R 70 R R TR 8 A R B R 1 R
(STPK) . i& 4L A AR KR MF RS A R EIHR (SPMK) « HUEHBUNFT
AR (STMKD , 417~k STMPK, 1F&iX =R AR 4, (f BOUM Re 5 ook
BORBNECEZ T, NS B2 AR B Al AR = . )5, 1% STAMPK HEZE
BT o3 BT R s U e I B AR 75 K, N A GeoGebra HURE T 1 AR A
Microsoft #2422 — 70 T FE . B4k 1, STAMPK HESEFEH 2% 27 RLATUE i AL €
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HA—@0HME, —RRHAMSRUE S TPACK HEAE MBS RAME Y, —RINTER
B HEETPONZAESRNSERRE Y, (Rt T RORBE S AR R Gttt =R IZHEZREH
IS EAR G BEAEMBAREE A AR B S 1T ERIBE AR, i B S i3 > ROR

Context

K 2-4 Getenet [¥] STAMPK &

(2) [E A% TPACK HESE

2015 4, BookA TR ERG BHA L EREEG ML 5, 0 TR 8080
TPACK M TCH, JFit— B HIMT 7 X Bty i o3 IR BB B R S5 AR ELRE 3, 152k,
B 20M TPACK &3%, 4558055 FH Niess 1) TPACK VY- Rt 2 2K 4] o
B2 0 TPACK A4 AR 3R, R BCA I G S & . B G HRBEREY
2 A BRI . A AR B R R AR AR R AR . A R R ER B
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