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to pursue National Board Certification and.
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+ Video Now more than ever, teachers must prove themselves in a constantly changing
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- 000000 (Pedagogical content knowledge)

“the capacity of a teacher to transform
the content knowledge he or she

- 00000000000 possesses into forms that are
pedagogically powerful ...” (1987, p. 15)
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- 0000000 (theory into practice)
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Teacher professional knowledge bases
Assessment Pedagogical Content Knowledge Curricular

knowledge knowledge knowledge of students knowledge
Topic-specific professional knowledge
Knowledge of instructional strategies, content representations,

student understandings, science practices, and habits of mind

Amplifiers and filters: teacher beliefs,
orientations, prior knowledge, and context

Classroom practice
Personal PCK/PCK&S

knowledge, skill, and <> i?usrii?ﬁumnfo:t::e))d
enactment | sl

pckKUOUOUOooooognd

0000000000000 000000000000
(Gess-Newsome, 2015, p. 31)




Teacher professional knowledge bases

Assessment Pedagogical Content Knowledge Curricular
knowledge knowledge knowledge of students knowledge |

1 !

Topic-specific professional knowledge
Knowledge of instructional strategies, content representations,
student understandings, science practices, and habits of mind

T
Y
Amplifiers and filters: teacher beliefs,
orientations, prior knowledge, and context

Classroom practice
Personal PCK/PCK&S :
i Classroom context

knowledge, skill, and -«
enactment i (curriculum, etc.)

-

Amplifiers and filters: student
beliefs, prior knowledge, behaviors

h o

h 4

Student outcomes 7——

pCcKUODUOOOOooooag

0Jo0oddooboooooooooooooboooon
(Gess-Newsome, 2015, p. 31)

TOPIC SPECIFIC PCK

Knowledge components from which
transformation emerges

Students’ Prior Knowledge
Curricular Saliency

What is difficult to teach
Representations including
analogies

e o Subject Matter pedagogical Conceptual Teaching Strategies

Knowledge o tidents Knowledge Knowledge
of context

Topic Specific PCK

Teacher and Student oriented centred beliefs

NO0O0O0O0O00PKOOOD (Sl

(Mavhunga & Rollnick, 2013)




Research on:

Student thinking
Effects of instructional
strategies/materials/
representations on ing-

student learning y Ia::;:;%:;l:ted)
Assessment strategies —
: In the act of

teaching, shapes -

=3

Personal teaching

Through consensus
among many
teachers, shapes

0 OO PCKO O O O PCKL O O [
(Sean Smith & Banilower, 2015, p. 91)

Research on:

Student thinking
Effects of instructional
strategies/materials/
representations on
student learning
Assessment strategies

<
Personal teaching
(or teaching-related)
experience

In the act of
teaching, shapes -

Personal
PCK

Through consensus
among many
teachers, shapes

-
OO0OPCKOOOOPCKOOODO 5§

(Sean Smith & Banilower, 2015, p. 91)




PCKLU U O O [
(Marshall, Smart, & Alston, 2016)

- The Teacher Intentionality of Practice Scale (TIPS)
- Learning Progression
- Instructional Strategies, Resources, and Technologies
- Learning Environment
- Challenge and Rigor
- Classroom Interactions
- Creativity and Problem-Solving

- Assessment Practices

PCKL U O [0 [
(Marshall, Smart, & Alston, 2016)

- n=76 (U] 28, 1] 26, 11 22; [1 1201 1801 3301 13)

- 70 0x30 001000 0=2200 0 a=.96L]

- 300 ggk=.560

HOO0O0O:PCK(54.8%) L 0L 0OOOOOODNO
OO0 88%) 0Ubluodiodnnd (7.8%)




- The Teacher Intentionality of Practice Scale (TIPS)

PCKLU U O O [
(Marshall, Smart, & Alston, 2016)

Learning Progression

Instructional Strategies, Resources, and Technologies

Learning Environment

Challenge and Rigor

Classroom Interactions

Creativity and Problem-Solving

Assessment Practices

PCKL U O [0 [
(Marshall, Smart, & Alston, 2016)

Score
Creative Culture
(6a)

Problem-Solving
Environment
(6b):

1 (Needs Improvement)

(Proficient)

5 (Exemplary)

Fosters creative, inquisitive learning environment.

Students expected to give
knowledge back in same form it
was presented.

Student curiosity and questioning is
stifled by teacher actions.

Provides learnin,

No open-ended problems studied.
Students only learn to mimic
teacher.

Lesson focuses on single
perspective/solution with no studer
creativity allowed or encouraged.

Everything defined/told before
students explore/question/observe
(Algorithm, definitions, or
explanation all precede experience
Or no explore at all.

Overall TIP 6 Score

Creativity in expressing thoughts and
ideas is encouraged. Teacher models
creative approaches.

Culture perpetuates and encourages
student curiosity and questioning.

Students are expected to and praised for
finding novel ways to communicate,
share, present, and/or discuss ideas.
Curiosity and questioning are prevalent
during multiple aspects of the lesson.

xperiences that encourage creativity and problem-solving.

ates environment where
eek solutions to open-ended

opportunities for considering multiple
perspectives and alternate
solutions/explanations.

cher facilitates student exploration
o major conc eas before formal
explanation of occurs.

ider multiple
lternative

prompling.
Additionall

oceur.
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Research on:

« Student thinking
» Effects of instructional =
strategies/materials/ [ Personal teaching J

representatiqns on (or teaching-related)
student leaming experience

* Assessment strategies

v In the act of
teaching, shapes

|
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\ Shapes
| / P

Canonical Personal 4
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among many
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BEHEICEITSH PCKIZDINT
BFHERS ko B
O HIEIDOFE L PCK DR
PCK #4 (Pedagogical Content Knowledge) (% , A% 74— KK%® Shulman (1986)737 A
U BZE T D ZAROHFHIEC DN TOHNOF TRE LD TH D,
Eft (2009) LiE, PCK OfFRSLEBUIRAETIIZHETH L V), ZOREBITIIRZ B E
Z o, HEFHNEm] LRAD ZEICT 5 (BRA)I - #H, 2009, [, 2013, #IAfL, 2013),

)

1 Shulman(1986)IZ3LfH L 7= Ball 5(2008) D

X VAV RFED Ball #h(2008) 1%, HEHEIL DL < HEREN > < WIBPONEE>
NG, ORI O A FFE T 5 T Shulman(1986) 0 (SMK) (PCK)
DX 5y (NZH Content Knowledge, 7 U & = 7 A S N

(Curricular Knowledge, #2714 %1 (Pedagogical HEE
Content Knowledge) |23 L > $ 2 Fa 8 12 M B 72 2 kD
O SRk B 210k L7, Wi | @os

Z LT, Ball &%, T#Z %720 OHFHIFR O Ik (SCK)

(MKT : Mathematical Knowledge for Teaching) % ] ;:;ﬂ) -
I T D7D, 1D X512, Sbulman ORNEH L (KCT

SN T 2 ) — A7,

B ANEFNS TALA 7 2V —ZfUTT: | A

HEPHEICB T L PCK YR, = o Ball {f1(2008) DHF
FUSSIH L T D LB Z TRV
< AE>
MFHFRINAEA ] (SMK : Subject Matter Knowledge)
- BRYNAE S (SCK : Specialized Content Knowledge)
THZ D) &9 SUIRICEA 723805 0 Fnadk
- —BINAEZE (CCK : Common Content Knowledge)
(A% LD SUIRITHAF L7 W EEE D Jsk
- KRN (HCK : Horizon Content Knowledge)
T F 2T AR ZE LT FERONBEDDRNVIZET LD
M7 INEH ] (PCK @ Pedagogical Content Knowledge )
c NEEAEDH (KCS : knowledge of content and students)
HEFEDFERR L BUAIT OV T ORBMERODIT 5 b D (B4, 2013)
WA EFREEDOH (KCT : knowledge of content and teaching)
FRBIZOW T ORI E BB OV TOREFMERE OO T 5 D (WA, 2013)
cHNEEDY X227 L0 (KCC : Knowledge of content and curriculum)
kil & B, NE & E O, Z OER - KEABEME, 58 Lo Wi l2 5 b0
(lllgy, 2013).

E1 BX5-H0OUEHNMOES (MKT)
(X731 2015 & Y 51F)




2 BEHBIZHEITHAEAD PCK OMED A
BB BT HENO PCK HIZEOEEIZHOWT, FARNEICE 72 BT, Y0k ) REA Tz LT
WAHDERN, LT kot o (O iEOHRA, A R Tn5d),

il FINAR AL IINA IR A EA)h VAN I [pe] I At KTIN AR
FZE DR (2007) (2008) (2009) (2010) (2011) (2013) (2013) (2015) (2016)
PCK i O A A O O O O
MKT # O O O O O
AR
AN O O
(SMK)
IR O O
BREE2 1 O O O
St O
FATER A= O O O O
Ay PR O O
B O &s O O (m O ek
e 2l
=E/) (Hhi) ) R
HMFIE O O
) O (mk: O ¢
ZEm) )
O
(2 g
(ZEAHT)

#Ball(1990) Ti, HEk « HAfEEIC LB TERINAH

Subject Matter Knowledge] %

[ 22D i Knowledge of Mathematics (REE DA%
BT X, TNEX X DHEEE, BB T A
FATOSRMRY 72 L) |
I = A W AN G <1
Mathematics (B 7HYEIRR D APEIZ DOV T OIRfE, 72
&L, Tl Z &2 ERZRT O iz
HoT, BD 1EZ] ORLVEERIET D00 HF

i Knowledge about

T ARBTG5 D)

D2OIZXKBIL TS (WIAfh, 2013),
0oL, Ball (2008)i%, HRED L HIZ, TR 572
O DOEFR EER O aEl | (MKT : Mathematical Knowledge

for Teaching) % F&fEfL L7=.

Ball ftf.(2008) 73 & 1F % £ FHEE O
BT AT 4 T EARRT D

AfEO TEHLT? ) ORMIZEZD

- FEEOHERA v N E T2 T HlE RO D
HFEOERBEHOVDOBRIZEEND LOERTT D
- REEIHEAOT A T 4 T MMOKF L FEODT 5
S BUCEA R BRI Z ST %

- HRE OB R N 2SR LIEIR Y 5
CPEAE XD EII L VL EETS
EOTFRERDO b L HEH LIRS
BRI A B2 0 lEST 0 5

- PR FTREZR ER A RO S D

B R L SREE AWV, O AR 5
- AEFER RO A R T D
cFBEOHMO - ORI A BES

- [FAfEMEE AR D
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Shulman, L.(1986).Those Who Understand: Knowledge Growth in Teaching. FEducational
Researcher, 15(2). pp. 4-14.
Ball,D.L.(1990).The Mathematical Understandings That Prospective Teachers Bring to Teacher
Education, The Elementary School Journal ,9K4) , pp. 449-466.
Ball,D.L., Thames,M.H., Phelps,G. (2008). Content knowledge for teaching: What makes it
special? , Journal of Teacher Education, 59, pp.389-407.
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INERBEZ - B IEFE(2007) TR 2 E O FEEI 31T 2 2 O BRI B3 2 0H 98 BE 98 A&
DFFING | FOFHE i IR0 U, 40, pp829-834.
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1. PCKO#=

Shulman (2 X% 1980 X4 J-LIKE O 2 M %17% (Teacher Knowledge, Shulman (&
Knowledge Base & ZEL3 %) 2T 20F%EIL. BERZEEMICICK L TREHHE 5 2
TElz, #iT, UTICRT X, 260z 7O ELTnD,

 content knowledge

- general pedagogical knowledge

+ curriculum knowledge

- pedagogical content knowledge (PCK)

- knowledge of learners and their characteristics

+ knowledge of educational context

- knowledge of educational ends, purposes, and values, and their philosophical and

historical background (shulman, 1987)

ZOSFBEERICITFEN R ERITIES . Z2< OMRE DB ONFICON T 72 F
EOFELTWDLN, MEE RS DI1F PCK &3 Toh 5,

SRIESLTHEIE, POK & [HESE NS L ZRIEOMA] & LTRZ, BF0 L
BARTWD,

TFZ, PCKOAT TV —OHFIZUTOLOEEDH TR A TS, Zhik, Ao B
DHEFAICEITO2ED I HEZOND PEY Y7 ZNOHDOE X ZRKBT HITHR BHAIS LW
e, kb7 e v— Ko, B, 5B, BlEE. EI 512, mEFICHEBE T
LEIICHBIZONWTRELL, BT 2HETHDL, ZRbalfs1dH 5ERBIL—>DOTIT
L, BENZ T ICRBERRARBO TEEZR AT R 620w L, 20 b3 EDE
BEan e b X H I N T 5 ) (shulman, 1986)

SF 0 PCK &I, #HR A EAL Loo, ZTNNEEREMMiE LDV 220 5Bk
Shd, REAZBELLROEDRBEMICET SR (Bt - BIR) THDLHLE R D,

LInLBRNOZDEERBLRNEIZONTIE, Z<OMEEDNLZS ZRBEBLTEY ZET
&Y. Shulman DRET 5 PCK LT ZDOMARLRD, T HIZHRBEBTHMIER L L
TIHUTOLORET NS, (b7 IZ Shulman (%, ZHEHNE - FBL - FEHEFHFEDO 3
DEHBRY EFTnD)

- BERNE
- KB BRI
SRy
AV F 2T A
- By

2. BRHEEBFIZHIT S5 PCKAFEE N



1) BR

AROEHBHZEEFICE TS PCK 5L, KERFEZHLET DL (HHFETD) HHEEIC
FIFERESND, EEE->TH, MIERIXELTEREIN TV HLOFIZEALERL, %
REICBTOMAERKRBETHY ., BAROHEBEEFIZIH W TIL PCK IR TEI IR &
XEWEEW, 72720, BIBS (2007) 12X D TEAETOFF>EM Lo Mk B3 2 Bimny -
FREMIMESE ) & T D5 S0 T BT AR IS BT 2 O AT R A L Ea— ST,
PCK WfZ2 Z bbb 52 12> THEEIT R 5,

ZOHDOE VIRV E R THAD L, 282X HE (2012) X, PCK OFME#RE
WU HBEACRFEAE KT 2RE (BRANRICETIREL, TOHRGEHIZEET S
BIZFHINEE W - 212 EDORE) OFR. KRFAN PCK (L M2 AT 50 E
oA FEIEMICHRFT L TV D, FREIC, BEZOFMICH W PCK 7R DYz
WTHMFT LTV, ZORE, REAFTHBERNEICHT 2L 8N, ZHBANEE
R (F# k) T2 HEEFEATLE LW,

—J . @&W (2016) L. TN ETICHBEZKZ T L/NFRERHO [Z¥EHE - 570
~h VA ZHWTEEBERZYR L, TORBIEBREZITO LWOREL, BES
LOREMBIZEM LR, PCKOERRAONTZELTWS, ZOZ b, KA~ K
U ZREEDRENTEY —LELTAHDTHD EfEHLTND,

2T, PCK i< Bt L7 REOB R Z Rizfst & . &2 ERGIELHIE, EE
REDHEN PCKICHEOL LAEDETE I ThHoTENEMFT LMD 2 DDOAX A V%
RTRDZENTED, Thbb, BEERAFIZKITS PCK Flizhabne LEE
B L. FHERAE LTO PCKOIERATH D, 72, PCKERERFK LS -TH, Th
MEDRE —RILTELO0NRHETHY, 4%IF. —RILShMEIrDREET VO
BREMNRDLENL S,

2) @5

WA OB EICK TS PCK @M a5, BEBEFEBROME L Willey &
Springer (B Y v —F /v - Ny —) ZHWT, 2010 4F22 5 2016 4 F TOM THRE
L7, ¥—U— RNiX, THB#HE & TPCKJ & 5\ X [Pedagogical Content Knowledge |
ThHhH, ZNHLDY—FREZ@mX ¥ A MICEL OO ERE LT, ZOMEERLIE D
DNTORTH 5,

FEATHE 2010 2011 2012 2013 2014 2015 2016
A UK 4 3 6 11 6 7 7

IhERD L2010 FRLBED a2 22 2 MIHIERPITOILTND ZENFNDNR, K
TR SEREIBIE L L TR 2 E 3SR S D,

ST, TOMRENETH L2, ZZTHHEBABENEICENTHRANICEEIOH S
Journal of Research in Science Teaching it (IF 3.05) (2 S 7=/ XZ Y EiF 5,
ZOBMICHRRSNEGR LI TO 10K TH L, (XA FrDH)



1)Mapping out the integration of the components of pedagogical content knowledge
(PCK): Examples from high school biology classrooms (2012)
2)Pedagogical content knowledge of argumentation: Using classroom contexts to
assess high-quality PCK rather than pseudoargumentation (2015)
3)Pedagogical content knowledge as reflected in teacher—student interactions:
Analysis of two video cases (2012)
4)The impact of a project-based science curriculum on minority student achievement,
attitudes, and careers: The effects of teacher content and pedagogical content
knowledge and inquiry-based practices (2010)
5)Teachers’ Pedagogical Content Knowledge of Scientific Argumentation: The
Impact of Professional Development on K—-12 Teachers (2013)
6)Learning to critique and adapt science curriculum materials: Examining the
development of preservice elementary teachers' pedagogical content knowledge
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