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Abstract: Knowledge explosion take place in this world everywhere. Each and every moment lot of knowledee is 

accumulating in every branch of study and this process of accumulation of knowledge is never ending. Educatione 

sY'stem depends on the quality of teachers who transfer diversified forms knowledge to students. In this dynami 

world teacher is one among the educational resources in the field of education. Teacher role in cducational process 

1s inevitable. The quality of education mainly depends on the quality of teachers. Education is a process by which 

new ideas, thoughts are developed in the mind of students that help them to solve the problems in life. Pedagogical 

content knowledge is considered as 

PCK) is the proper blending of content and pedagogy, the two of the important elements for teaching. PCK is a 

complex construct which include a lot of models and components. There are different forms of pedagogical content 

knowledge namely technological pedagogical content knowledge (TPACK) and web pedagogical content knowledge 

WPCK). This article discuss about Pedagogical content knowledge as construct, the process of its development, 

importance, the different models of PCK. 

s 

onal 

component of knowledge of subject matter. Pedagogic content knowledge 

Keywords: Pedagogical content knowledge, pedagogical knowledge, curriculum knowledge, content 

knowledge, Web pedagogical content knowledge, Technological pedagogical content knowledge. 

Introduction 

Teaching Competence is not a simple and immediate process which is acquired by teachers directly in their 

teacher education period but it is a complex, dynamic and ever modeling process which takes place through vacious 

forms of training, interactions and through discourses which takes place when one being inducted as teacher or in 

direct sense it can be said that, this is what a teacher acquires through various programmes during pre-service and 

in-scrvice periods. For a teacher to be confident and enthusiastic, in paricular, subject teaching knowledge about 

the classroonm competencies and ficld learning is required. By using different instructional strategy, profesiona 
competence can be developed among teachers. Pedagogical Content Knowledge (PCK) is an innovatve 

instructional strategy in education which attracts the learners, as it includes different knowledge integration syntax 

related to learning and teaching. Pedagogical knowledge is essential for a teacher to transact her lesson in clasSro 
and Pecagogical content knowledge help the teacher to know the diferent techniques employed in teaching ano 

learning 
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t
e
a
c
h

e
r
 
is

 
h

a
n

d
lin

g
. 

T
h

is
 

g
I
v

e
s
 
t
h

e
 
u

n
d

e
r
s
t
a
n

d
i
n

g
s
 
o

n
 
c
o

n
v

e
n

t
i
o

n
a
l
 
t
e
a
c
h

i
n

g
 
p

r
o

c
e
s
s
e
s
 
t
a
k

i
n

g
 
p

l
a
c
e
 
i
n

 
t
h

e
 
c
l
a
s
s
r
o

o
m

 
o

n
 
d

i
t
t
e
r
e
n

t
 
s
u

b
j
e
c
t
s
. ject 

P
e
d

a
g

o
g

ic
a
l C

o
n

t
e
n

t
 K

n
o

w
le

d
g

e
 
(P

C
K

K
) 

I
t
 
i
n

v
o

l
v

e
s
 
k

n
o

w
l
e
d

g
e
 
o

f
 
s
u

b
j
e
c
t
 

f
o

r
 

t
e
a
c
h

e
r
s
 
a
n

d
 
h

o
w

 
it 

is
 

t
r
a
n

s
l
a
t
e
d

 
i
n

t
o

 
c
l
a
s
s
r
o

o
m

 
s
e
t
t
i
n

g
s
.
 

P
C

K
 

g
iv

e
s
 

e
m

p
h

a
s
i
z
e
s
 

to
 

th
e
 
u

n
d

e
r
s
 t
a
n

d
i
n

g
 

a
n

d
 

r
e
p

r
e
s
e
n

t
a
t
i
o

n
 
o

f
 
c
o

n
t
e
n

t
 

m
a
t
t
e
r
 
k

n
o

w
l
e
d

g
e
 

t
o

r
 

th
e
 

p
u

r
p

o
s
e
 
o

f
 
c
la

s
s
r
o

o
m

 

te
a
c
h

in
g

. 
P

C
K

 d
e
v

e
lo

p
e
d

 
b

y
 S

h
u

lm
a
n

 
d

e
p

e
n

d
s
 
m

a
in

ly
 o

n
 
tw

o
 
fa

c
to

rs
 
n

a
m

e
ly

, 
r
e
p

r
e
s
e
n

 ta
tio

n
 
a
n

d
 u

n
d

e
rs

ta
n

d
in

g
. 

In
 

g
e
n

e
r
a
l 

P
C

K
 

is 
th

e
 
in

te
g

r
a
tio

n
 
o

f
 u

n
d

e
r
s
ta

n
d

in
g

 
o

f
 s

u
b

je
c
t 

m
a
tte

r
 
k

n
o

w
le

d
g

e
, 

te
a
c
h

in
g

 
te

c
h

n
iq

u
e
s
 
a
n

d
 
k

n
o

w
le

d
g

e
 

o
f
 s

tu
d

e
n

t's
 d

e
v

e
lo

p
m

e
n

t. 

C
u

r
r
ic

u
la

r
 k

n
o

w
le

d
g

e
 

C
u

rric
u

la
r k

n
o

w
le

d
g

e
 in

c
lu

d
e
s
 
th

e
 k

n
o

w
le

d
g

e
 o

f
 th

e
 
b

a
sic

 
c
u

rric
u

lu
m

 id
e
a
s
 lik

e
 

fo
u

n
d

a
tio

n
 
o

f cu
rrictilu

m
, 

p
rin

c
ip

le
s o

f c
u

rric
u

la
r d

e
v

e
lo

p
m

e
n

t, c
u

rtic
u

lu
m

 ty
p
es 

an
d

 
its 

stru
c
tu

re
. C

u
rric

u
lu

m
 in

c
lu

d
e
s all 

ex
p
erien

ce gained 

fro
m

 s
c
h

o
o

l th
ro

u
g

h
 c

u
rric

u
la

r, c
o

-c
u

ric
u

la
r a

n
d

 e
x

tra
c
u

rric
u

la
r a

c
tiv

itie
s. It a

ls
o

 in
c
lu

d
e
s
 
th

e
 b

a
sic

 u
n

d
e
rsta

n
d

in
g

s 

a
b

o
u

t th
e
 lc

a
r
n

e
r
s
 a

n
d

 o
b

je
c
tiv

e
s
 o

f
 tr

a
n

s
a
c
tin

g
 s

o
m

e
th

in
g

 to
 th

e
m

. 

I
m

p
o

r
t
a
n

c
e
 o

f
 P

C
K

 

F
o

r
 te

a
c
h

in
g

 to
 
b

e
 s

u
c
c
e
s
s
f
u

l, 
te

a
c
h

e
r
s
 s

h
o

u
ld

 b
e
 a

b
le

 
to

 tr
a
n

s
f
o

r
m

 
th

e
 
s
u

b
je

c
t m

a
tte

r
 k

n
o

w
le

d
g

e
 in

to
 P

C
K

 

in
 o

rd
e
r to

 e
n

h
a
n

c
e
 s

tu
d

e
n

t's
 le

a
rn

in
g

, T
h

e
 k

n
o

w
le

d
g

e
 d

o
m

a
in

 o
f
 te

a
c
h

e
r a

n
d

 k
n

o
w

le
d

g
e
 in

 th
e
 sp

e
c
ific

 su
b

je
c
t th

ey
 

a
re

 h
a
n

d
lin

g
 b

e
c
o

m
e
s th

e
 im

p
o

rta
n

t at th
is stag

e. In
 a

d
d

itio
n

 to
 th

is k
n

o
w

le
d

g
e
 a

b
o

u
t le

a
rn

e
rs c

h
a
ra

c
te

ristic
s, w

h
ich

 

in
c
lu

d
e
 
th

e
ir

 
d

e
v

e
lo

p
m

e
n

ta
l 

ta
s
k

, 
p

r
o

b
le

m
s
 
o

f
 th

e
ir 

a
g

e
 
g

r
o

u
p

, 
m

o
tiv

a
tio

n
s
 
a
n

d
 
o

th
e
r
s
 
a
r
e
 
a
ls

o
 
in

c
lu

d
e
d

 
in

 P
C

K
 

P
e
d

a
g

o
g

ic
a
l 

k
n

o
w

le
d

g
e
 

w
h

ic
h

 
in

c
lu

d
e
 

th
e
 

p
rin

c
ip

le
s 

o
f
 
c
la

s
s
ro

o
m

 
m

a
n

a
g

e
m

e
n

t 
th

ro
u

g
h

 
c
o

n
te

x
tu

a
l 

k
n

o
w

lcd
g

e 

w
h

e
re

 
le

a
rn

in
g

 
ta

k
e
s
 

p
la

c
e
. 

P
C

K
 
is 

th
e
 
m

ix
e
d

 
fo

rm
 
o

f
 c

o
n

te
n

t 
m

a
tte

r 
a
n

d
 
p

e
d

a
g

o
g

y
. 

It 
is 

n
o

t 
th

e
 
c
o

n
te

n
t a

n
d

 

p
e
d

a
g

o
g

y
 c

o
n

trib
u

te
s
 
to

 P
C

K
 b

u
t th

e
 in

te
rs

e
c
tio

n
 o

f
 b

o
th

 to
 tra

n
s
fo

rm
 c

o
n

te
n

t in
to

 p
e
d

a
g

o
g

ic
a
l to

o
ls. P

C
K

 15 
th

e 

a
m

a
lg

a
m

 
o

f
 c

o
n

te
n

t a
n

d
 p

e
d

a
g

o
g

y
 
to

 u
n

d
e
rs

ta
n

d
 
th

e
 o

rg
a
n

iz
a
tio

n
, a

d
a
p

ta
tio

n
 
a
n

d
 re

p
re

s
e
n

ta
tio

n
 o

f k
n
o
w

lecd
g
e n

 

th
e
 
in

s
tru

c
tio

n
a
l 

p
ro

c
e
s
s
. 

P
C

K
 is

 
c
o

n
s
id

e
re

d
 
a
s
 
th

e
 k

n
o
w

led
g
e 

o
f
 c

o
n

t
e
n

t
 dealing 

w
ith

 
p

ro
c
e
s
s
 
o

f
 teach

in
g
 
w

h
ic

n
 

in
c
lu

d
e
s
 r

e
p

r
e
s
e
n

tin
g

 a
n

d
 
f
o

r
m

u
la

tin
g

 s
u

b
je

c
t to

 m
a
k

e
 it c

o
m

p
r
c
h

e
n

s
ib

le
 to

 o
th

e
r
s
. 

P
C

K
 M

o
d

e
ls

 

P
e
d

a
g

o
g

ic
a
l 

C
o

n
te

n
t 

K
n

o
w

le
d

g
e
 

(P
C

K
) 

is 
a 

c
o

m
p

le
x

 
c
o

n
s
tru

c
t 

w
h

ic
h

 
in

c
lu

d
e
 

a 
lo

t 
o

f m
o

d
e
s
 

y
 

c
o

m
p

o
n

e
n

ts. 
G

ro
ssm

a
n

 
(1

9
9
0
) 

d
e
v

e
lo

p
e
d

 
a 

P
C

K
 

m
o

d
e
l 

w
ith

 
fo

u
r 

c
o

m
p

o
n

e
n

ts 
n

a
m

e
ly

 
in

stru
ctio

n
al str 

n
 

k
n

o
w

le
d

g
e
, k

n
o

w
le

d
g

e
 o

f
 c

u
rric

u
lu

m
, k

n
o

w
le

d
g

e
 o

f stu
d

e
n

ts u
n

d
e
rsta

n
d

in
g

, s
u

b
je

c
t m

a
tte

r k
n
o
w

led
g
e. 

c
o

m
p

o
n

e
n

ts o
f P

C
K

 are 
c
u

rric
u

lu
m

 
k

n
o

w
le

d
g

e
, c

o
n

te
n

t k
n

o
w

le
d

g
e
 a

n
d

 p
e
d

a
g

o
g

ic
a
l 

k
n

o
w

led
g

e. M
ag

n
u
ss 

(1
9

9
9

) 
d

e
v

e
lo

p
e
d

 
a 

P
C

K
 
m

o
d

e
l 

w
h

ic
h

 
c
o

n
s
is

t 
o

f
 
fiv

e
 
c
o

m
p

o
n

e
n

ts
 

n
a
m

e
ly

 
s
c
ie

n
c
e
 

te
a
c
h

in
g

 
o

rie
n

ta
u

 

la 

C
i
e
n

c
e
 

a
n

d
 

c
u

rric
u

lu
m

 
k

n
o

w
le

d
g

e
, 

k
n

o
w

le
d

g
e
 
o

f stu
d

e
n

ts 
u

n
d

e
rsta

n
d

in
g

 o
f sc

ie
n

c
e
, 

k
n

o
w

le
d

g
e
 
o

f in
stru

ctio
n

al s
t
r
5

 

k
n

o
w

le
d

g
e
 o

f
 a

s
e
s
s
m

e
n

t o
f
 s

c
ie

n
tific

 lite
ra

c
y

. 

V
o

lu
m

e
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, I
s
s
u

e
 X

, O
c
to

b
e
r
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0
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a
g
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N

o
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an
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o
u

r
n

a
l o
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e
se

a
rc

h
 

I
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S
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1

2
4

 
a
t
o

n
a
 
f
o

u
r
n

 

ty
p

e
s
 

o
f
 

k
n

o
w

le
d

g
e
 

n
a
m

e
ly

 
d

e
c
la

ra
tiv

e
 

k
n

o
w

le
d

g
e
 

a
n

d
 

p
ro

c
e
d

u
re

 
k

n
o

w
le

d
g

e
. 

T
h

e
re

 
a
re

 

o
f
 

tw
o

 ty
p

e
s
 
o

f
 k

n
o

w
le

 

f 
pedagogical 

c
o

n
te

n
t know

ledge nam
ely technological pedagogical 

c
o

n
te

n
t know

ledge 
an

d
 

w
e
b

 
p

e
s
 o

n
 

n
e
n

t
 k

n
o

w
le

d
g

e
. 

co
n
ten

t 
k
n
o
w

led
g
e 

co
n
sist 

o
f 

four 
co

m
p
o
n
en

ts 
nam

ely 
p
ed

ag
o
g
ical 

co
n
ten

t 
k
n
o
w

led
g
e 

,w
eb 

w
e
d

g
e
,
 w

eb 
co

n
ten

t k
n
o
w

ied
g
e, w

eb pedagogical co
n
ten

t know
ledgc. W

eb p
ed

ag
o
g
ical k

n
o
w

led
g
e 

o
f
 

c
o

n
t
e
n

t
 

sen
t 

w
ith

 
p

ro
p

e
rtie

s
 
a
n

d
 

a
d

v
a
n

ta
g

e
s
 
o

f
 w

e
b

. 
W

c
b

 
p

e
d

a
g

o
g

ic
a
l 

c
o

n
te

n
t 

k
n

o
w

le
d

g
e
 

re
fe

rs
 

to
 
g

iv
in

g
 

k
n

o
w

l
e
d

 
edee o

f w
eb by teach

ers 
fo

r d
ifferen

t topics taught in 
th

e class. W
e
b

 c
o

n
te

n
t know

ledge refers 
to

 th
e
 

n
g

 w
eb teach

in
g
 the to

p
ic an

d
 in

teg
ratio

n
 o

f co
n
ten

t and w
eb p

ro
p
erties. T

ech
n
o
lo

g
ical p

ecag
o
g
ical 

k
n

o
w

l
e
 

n
g

I
c
a
l
 

l
e
d

g
e
 in

clu
d
es 

p
ed

ag
o
g
ical 

know
ledge, 

technological 
know

ledge, 
pedagogical 

co
n
ten

t 
k
n
o
w

ied
g
e, 

nedagogical know
ledge, a

n
d

 technological 
c
o

n
te

n
t know

ledge. Technological know
ledge in

clu
d
es 

th
e
 

u
sin

g
 h

ard
w

are, 
so

ftw
a
re

 in
fo

rm
atio

n
 technology 

to
o
ls. T

echnological pedagogical know
ledge 

is 
th

e
 

j
n

o
w

l
e
d

g
 

af ch
an

g
e in 

teach
in

g
 an

d
 
learn

in
g

 w
h

en
 a sp

ecific tech
n
o
lo

g
y
 is 

u
sed

. T
e
c
h

n
o

lo
g

ic
a
l c

o
n

te
n

t k
n

o
w

le
d

g
e
 

d
o

c
 o

f h
o

w
 technology is u

sed
 for 

c
o

n
te

n
t devclopm

ent h
o

w
 
to

 v
isu

alize 
a 

c
o

n
te

n
t an

d
 know

ledge 
o

t
 

hnologies 
a
r
e
 
r
e
l
a
t
e
d

 t
o

 field
. 

lasical and pedagogical 
c
o

n
te

n
t know

ledge 
is teaching w

ith
 
th

e help o
f technology. T

h
e
 
u

s
e
 o

f technology 
1s 

o
g
 

n
g

 teachers. A
 fear to use the technology develops the m

ind o
f teachers. In

teg
ratio

n
 o

f tech
n
o
lo

g
y
 to 

H
 of 

ed
u
catio

n
 

is
 

a 
co

m
p
lex

 
ta

sk
 

w
h
ich

 
w

a
s
 

practiced 
through 

ill 
stru

c
tu

re
d

 
m

o
d

els. 
T

echnological 

al co
n
ten

t know
ledge in

c
lu

d
e
s d

iffe
re

n
t fo

rm
s o

f know
ledge 

fo
r integrating technology in

 cassroom
 a

n
d

 

hing. T
ech

n
o
lo

g
ical 

an
d
 
p

ed
ag

o
g

ical c
o

n
te

n
t k

n
o
w

led
g
e m

ain
ly

 in
clu

d
es p

ed
ag

o
g
y
, c

o
n

te
n

t an
d

 
te

c
h

n
o

lo
g

y
. 

t COvered in
 u

p
p

e
r p

rim
a
ry

 
s
c
i
e
n

c
e
 c

u
rric

u
lu

m
 is d

ifferen
t fro

m
 high 

sc
h

o
o

l 
o

r
 higher secondary c

u
rric

u
lu

m
. 

4
 to be tau

g
h
t sh

o
u

ld
 b

e
 fam

iliar 
to

 
teach

ers an
d

 it is 
th

e m
o

st im
p

o
rta

n
t m

a
tte

r in
 
tra

n
sa

c
tio

n
a
l p

ro
c
e
sse

s, 

A
 C

o
n
ten

t know
ledge 

th
e
s
e
 m

o
d

e
ls

 
fails. 

It is 
th

e in
teractio

n
 b

etw
een

 
th

e 
th

ree know
ledge 

fo
rm

s o
f T

P
A

C
K

. 

K
 help 

the 
research

er 
to 

co
n
d
u
ct 

researches 
in 

the 
area 

o
f 

technology 
use 

o
f 

teach
ers, 

p
ro

fessio
n
al 

m
e
n

t o
f 

te
a
c
h

e
rs, a

n
d

 e
tfe

c
t in

 
te

a
c
h

e
r e

d
u

c
a
tio

n
. T

e
a
c
h

in
g

 w
1
th

 
te

c
h

n
o

lo
g

y
 is 

n
o

t a s
im

p
le

 ta
sk

. 
It re

q
u

ire
s
 

g
 experience 

in
 

th
e
 

fie
ld

 
o

f e
d

u
c
a
tio

n
 an

d
 technology. 

A
 s

o
u

n
d

 know
ledge 

o
f T

P
A

C
K

 is 
v
ery

 
e
sse

n
tia

l 
fo

r 

s 
to ex

cel 
in

 
th

e
 

fie
ld

. 
T

e
a
c
h

in
g

 p
ro

fe
s
s
io

n
 
is 

h
ig

h
ly

 c
o

m
p

e
titiv

e
. A

 
te

a
c
h

e
r c

a
n

n
o

t c
o

n
tin

u
e
 
h

is
/ 

h
e
r w

h
o

le
 

g
 period w

ith
 

a single 
strateg

y
. 

U
s
e
 
o

f technology help 
to

 in
c
re

a
se

 in
te

re
st a

n
d

 
m

o
u

v
a
tio

n
 a

m
o

n
g

 
s
tu

d
e
n

ts
. 

ctive 
le

a
rn

in
g

 to
 
ta

k
e
 p

la
c
e
 c

o
n

te
n

t ta
u

g
h

t m
u

s
t b

e
 u

n
d

e
rs

ta
n

d
 to

 s
tu

d
e
n

ts
 

o
p

m
e
n

t o
f P

C
K

 

P
C

K
 d

e
v

e
lo

p
e
d

 as 
a
n

 in
te

g
ra

tio
n

 
o

f su
b

je
c
t m

a
tte

r a
n

d
 p

e
d

a
g

o
g

ic
a
l 

k
n

o
w

le
d

g
e
 w

h
ic

h
 is 

u
s
e
d

 in
 
c
la

s
s
ro

o
m

. 

1Service or p
re-serv

ice teach
ers h

av
e n

o
 u

n
d

erstan
d

in
g

s o
n
 
th

e ap
p
licatio

n
 o

f P
C

K
. S

o train
in

g
 m

o
d

e
ls sh

o
u

ld
 

d
o

p
ed

 
an

d
in

itiated
 

at 
te

a
c
h

e
r's 

lev
el 

o
n

w
ard

s. 
P

C
K

d
e
v

e
lo

p
m

e
n

t 
is 

a co
m

p
lex

 
an

d
 

n
o

n
 

lin
e
a
r 

p
ro

c
e
ss. 

t 
education is n

o
t

su
ffic

ie
n

t to
 p

ro
v

id
e
 o

v
e
r

all
train

in
g

 in
 P

C
K

c
o

m
p

o
n

e
n

ts. F
o

r
th

e
d

e
v

e
lo

p
m

e
n

t o
f P

C
K

m
a
tte

r 
k

n
o

w
le

d
g

e
 

is 
th

e
 

p
re

re
q

u
is

ite
 

a
n

d
 

te
a
c
h

in
g

 
e
x

p
e
rie

n
c
e
 

is 
th

e
 

s
o

u
rc

e
 o

f
 
P

C
K

. 
P

C
K

 
d

e
v

e
lo

p
m

e
n

t 

D
y subject 

m
atter 

ro
le, 

teach
in

g
 
ex

p
erien

ce, 
fo

cu
sin

g
 
stu

d
e
n

t learn
in

g
 an

d
 

th
e 

d
esig

n
 o

f teach
er e

d
u

c
a
tio

n
. 

S
 during th

eir pre-service training h
av

e lim
ited

 
c
o

n
t
e
n

t
 know

ledge an
d
 developm

ent of 
P

C
K

 is v
ery

 d
iffic

u
lt. 

ieachers w
ith

 th
o

ro
u

g
h

 c
o

n
te

n
t k

n
o

w
led

g
e d

o
 n

o
t c

o
n

trib
u

te
 to

 h
ig

h
 P

C
K

. W
h

en
 u

n
fam

iliar to
p

ics a
re

 ta
u

g
h

t 

O
o

m
teach

ers u
se

th
e
ir g

en
eral P

ed
ag

o
g

ical k
n
o
w

led
g
e. 

n
e
 7, Issu

e X
, O

ctober/2018 
P

age N
o
:9

6
6
 



In
te

rn
a
tio

n
a
l Jo

u
rn

a
l o

f R
e
se

a
rc

h
 

ISSN
 N

O
:2236-6124 

'o
r
 
p

re
-s

c
rv

ic
e
 

te
a
c
h

e
rs

 
te

a
c
lh

in
g

 
e
x

p
e
rie

n
c
e
 

w
ill 

b
e
 

th
e
re

 
o

r 
n

o
t 

th
e
y

 
la

c
k

 
p

e
d

a
g

o
g

ic
a
l 

c
o

n
te

n
t 

k
n

o
w

le
d

o
e
 

S
e
lf 

c
o

n
tid

e
n

c
e
 a

n
d

 
a
b

ility
 
to

 
te

a
c
h

 
fo

rm
s
 
a 

h
in

d
ra

n
c
e
 
to

 
P

C
K

. 
P

re
-sc

rv
ic

e
 

te
a
c
h

e
rs

 
c
a
n

n
o

t 
b

e
 c

ttic
ie

n
tly

 re
la

te
s su

h
io

e
 

m
a
tle

r
 
k

n
o

w
le

d
g

e
 

to
 
p

r
e
v

io
u

s
 
k

n
o

w
lc

d
g

e
 
a
n

d
 
s
tu

d
c
n

ts
 
c
o

n
c
e
p

tio
n

s
. 

P
r
e
-
s
c
r
v

ic
e
 

tc
a
c
h

e
r
s
 

tin
d

 
d

iftic
u

lty
 

in
 

e
rg

1
n

 

c
o

n
l
c
n

t
 k

n
o

w
lc

d
g

e
 a

n
d

 e
d

u
c
a
tio

n
 
c
o

u
r
s
e
 w

h
ic

h
 
a
r
e
 
n

o
t
 in

teg
ratcd

 by design. 
S

tu
d

ie
s
 
r
e
la

te
d

 
to

 P
C

K
 

G
a
rritz

(2
0

1
0

) 
s
tu

d
ie

d
 
a
ffe

c
tiv

e
 
d

o
m

a
in

 o
f
 te

a
c
h

in
g

 le
a
rn

in
g

 a
n

d
 
re

la
tio

n
 

to
 
P

C
K

. 
It s

h
o

w
s
 a 

d
e
p

e
n

d
e
n

c
e
 

tw
e
e
r 

th
e 

a
ffe

c
tiv

e
 

d
o

m
a
in

 o
f learning 

an
d
 

teaching. 
K

le
ic

k
m

a
n

n
 

&
 

R
ic

h
te

r
&

 
K

u
n

te
r
 

(2010) 
stu

d
ied

 
how

 teachep 
cher 

c
o

n
te

n
t 

k
n

o
w

le
d

g
e
 a

n
d

 P
e
d

a
g

o
g

ic
a
l c

o
n

te
n

t k
n

o
w

le
d

g
e
 
fo

rm
 
s
tru

c
tu

ra
l d

itte
re

n
c
e
 
in

 
te

a
c
h

e
r e

d
u

c
a
tio

n
. O

k
an

lau
w

at 

2
0
1
0
) 

s
tu

d
ic

d
 

a 
fra

m
e
w

o
rk

 fo
r teaching 

re
a
c
tio

n
 S

to
ich

io
m

etry
 using p

ed
ag

o
g
ical 

c
o

n
t
e
n

t
 know

ledge. S
ahin 

Ism
atn

 

2
0
1
1
) 

c
o

n
d

u
c
te

d
 

a 
study 

o
n

 d
ev

elo
p
m

en
t o

f P
edagogical 

c
o

n
t
e
n

t
 
k

n
o

w
led

g
e. 

A
y
d
in

 
&

 
B

o
z
 (2012) conducted 

re
v

ie
w

 of studies 
in

 
P

edagogical 
c
o

n
t
e
n

t
 
know

ledge 
in

 
sc

ie
n

c
e
 

e
d

u
c
a
tio

n
. 

B
a
n

e
g

a
s(2

0
1

2
) 

stu
d
ied

 
Pedagogica 

c
o

n
t
e
n

t
 
k
n
o
w

led
g
e 

in
 

E
nglish 

te
a
c
h

e
r 

e
d

u
c
a
tio

n
 

p
ro

g
ra

m
m

e
. 

L
ange. 

K
le

ic
k

m
a
n

n
. 

&
 

M
o

lle
r
 (2012) 

stu
d
ied

 
thi 

stu
d

e
n

t's a
c
h

ie
v

e
m

e
n

t an
d

 P
C

K
 in scien

ce e
d

u
c
a
tio

n
. 

M
cC

ray
. &

 C
h

e
n

 (2
0
1
2
) 

co
n
d
u
cted

 a stu
d

 

o
n

 
P

C
K

 of preschool m
a
th

e
m

a
tic

s
 a

n
d

 
c
o

n
s
t
r
u

c
t
 validity of teacher in

te
rv

ie
w

. N
u
an

g
 
C

h
a
le

r
m

 (2012) co
n
d
u
cted

 

stu
d
r 

t
o

 
fin

d
 
o

u
t
 h

o
w

 P
C

K
 
c
a
n

 b
e 

e
n

h
a
n

c
e
d

 in
 p

re-serv
ice 

te
a
c
h

e
rs. S

eung (2
0
1
2
) 

s
tu

d
ie

d
 physics graduate teach

er 

P
C

K
 

fo
r 

teaching 
n

e
w

 
physics 

c
u

rric
u

lu
m

. 
V

a
n

 
D

riel 
&

 
B

erry 
(2012) 

s
tu

d
ie

d
 

h
o

w
 

P
C

K
 

en
h
an

ce teacher 

p
ro

fessio
n
al d

ev
elo

p
m

en
t. 

Y
e
s
ild

e
r &

 
h

a
tic

e
 (2012) 

s
tu

d
ie

d
 
h

o
w

 P
C

K
 o

t p
ro

sp
e
c
tiv

e
 

te
a
c
h

e
r
s
 develop 

for num
be 

p
a
tte

rn
 

in
 

s
c
h

o
o

l 
c
u

rric
u

lu
m

. 
S

tru
b

e
 

, 
T

ro
g
er., 

T
ep

n
er. 

&
 

S
u

m
flrth

 
(2014) 

d
ev

elo
p
ed

 
a 

P
C

K
 

te
s
t 

in chem
istr 

language 
a
n

d
 
m

o
d

e
ls

. 
O

lfo
s 

, 
G

o
ld

rin
e
. &

 
E

stre
lla

 (2014) 
s
tu

d
ie

d
 
te

a
c
h

e
r
s
 
P

C
K

 
a
n

d
 
h

o
w

 
it 

is 
re

la
te

d
 to student 

u
n

d
e
rsta

n
d

in
g

. 
B

o
b

in
 

A
n
to

n
y
 

&
 

A
nnaraja 

(2007) 
s
tu

d
ie

d
 

th
e
 

a
w

a
r
e
n

e
s
s
 

o
f
 

i
n

t
o

r
m

a
t
i
o

n
 

a
n

d
 com

m
unicaior 

tech
n
o
lo

g
y
 

a
n

d
 

P
C

K
 

o
f 

p
ro

sp
ectiv

e 
te

a
c
h

e
rs. 

K
w

ong 
&

 
Jo

sep
h
 

(2007) 
c
o

n
d

u
c
te

d
 

a 
study 

t
o

 
find 

o
u

t
 th

 

d
ev

elo
p
m

en
t 

o
f
 p

ed
ag

o
g
ical 

c
o

n
t
e
n

t
 know

ledge o
f prospecuive 

te
a
c
h

e
rs. 

C
h

ic
k

 
&

 
H

a
rris

 (2007) 
co

n
d
u
cted

 
a stu

d
. 

t
o

 
fin

d
 

o
u

t
 
th

e 
re

la
tio

n
 
o

f
 P

C
K

 a
n

d
 

u
s
e
 of exam

ple fo
r teaching 

ra
tio

. G
o
o
g
n
o
u
d
h
 

&
 H

ung (2007) 
c
o

n
d

u
c
te

d
 

study 
t
o

 e
n

h
a
n

c
e
 P

C
K

 o
f te

a
c
h

e
rs

 by adopting n
in

e
 step

 problem
 
b

a
s
e
d

 learn
in

g
 
m

o
d

e
l. 

W
o

b
b

e
 d

e
 (1998) c

o
n

d
u

te
tr 

re
la

tio
n

 
b

e
tw

e
e
 

a 
study 

t
o

 fin
d

 h
o

w
 P

edagogical 
c
o

n
t
e
n

t
 know

ledge v
a
rie

s w
ith

in
 s

c
ie

n
c
e
 teach

in
g
 
c
o

n
t
e
x

t
.
 

P
C

K
 in

 S
c
ie

n
c
e
 T

e
a
c
h

e
r T

ra
in

in
g

 

In
 

th
e
 

p
re

s
e
n

t 
s
c
e
n

a
rio

 
o

f
 

te
a
c
h

e
r
 

e
d

u
c
a
tio

n
 

know
ledge 

is 
directly 

tra
n

s
fe

rre
d

 
fro

m
 

th
e
 

e
d

u
c
a
to

r t 

p
ro

s
p

e
c
tiv

e
 

te
a
c
h

e
r
s
. 

T
h

is
 

Is
 

a 
to

p
- 

d
o

w
n

 
a
p

p
ro

a
c
h

 
w

h
ic

h
 

d
o

e
s
 

n
o

t 
a
llo

w
 

th
e
 
p

ro
s
p

e
c
tiv

e
 

te
a
c
h

e
rs

 to
 develop 

k
n
o
w

led
g
e 

b
a
s
e
 in

 
s
c
ie

n
c
e
 teaching 

a
s
 they 

d
o

 
n

o
t
 g

et a
n

y
 c

h
a
n

c
e
 to

r th
e
 learn

in
g
 in

 
a
c
tiv

e
 w

a
y

. S
o

m
e
 fin

d
 d

iffic
u

lt 

in
 using 

in
s
tr

u
c
tio

n
a
l strateg

y
 
fo

r 
th

e
 
e
n

h
a
n

c
e
m

e
n

t o
f
 reaso

n
in

g
 

in
 p

ro
sp

ectiv
e 

te
a
c
h

e
rs

. 
A

c
tio

n
 re

se
a
rc

h
 is 

o
n

e
 o

, 

th
e
 
to

o
l 

w
h

ic
h

 
fit 

th
e 

s
c
e
n

e
.
 W

h
a
t is tau

g
h
t 

in
 
te

a
c
h

e
r e

d
u

c
a
tio

n
 
c
o

u
r
s
e
 d

o
e
s
 
n

o
t
 alw

ays 
fit 

t
o

 c
la

ssro
o

m
 teaching 

P
r
e
s
e
n

t p
re-serv

ice 
p

ro
g

ra
m

m
e
 
r
e
c
o

m
m

e
n

d
 
t
o

 
u

s
e
 
s
tu

d
e
n

t 
c
e
n

te
r
e
d

 teach
in

g
 strateg

ies 
in

s
te

a
d

 o
f te

a
c
h

e
r centere 

strateg
ies. 

P
ro

sp
e
c
ü

v
e
 
te

a
c
h

e
r
s
 
u

n
d

e
r
s
ta

n
d

 
th

a
t 

b
e
s
t teaching stra

te
g

y
 is 

te
a
c
h

e
r c

e
n

te
re

d
. W

h
e
n

 they 
s
ta

r
t teach

in
- 

they 
u

n
d

e
r
s
ta

n
d

 ex
p
o
sito

ry
 
teaching 

is 
m

o
r
e
 

u
se

fu
l. 

T
h

e
re

 
is 

a 
c
o

n
flic

t 
b

e
tw

e
e
n

 
o

b
s
e
rv

e
d

 
a
n

d
 expected 

teach
in

" 

strateg
ies 

a
m

o
n

g
 

p
ro

s
p

e
c
tiv

e
 

t
e
a
c
h

e
r
s
. 

T
h

e
r
e
 

w
ill 

b
e
 

n
o

 
m

atch
in

g
 

b
e
tw

e
e
n

 
strateg

ies 
taught 

a
n

d
 

applied 
b

s
 

p
ro

sp
ectiv

e 
te

a
c
h

e
r
s

in
 
c
la

s
s
r
o

o
m

. 
T

h
e
r
e
 

i
s
 

a 
g
ap

 
b

e
tw

e
e
n

 teaching 
c
o

u
r
s
e
 theory 

a
n

d
 
c
la

s
s
ro

o
m

 teach
in

g
 practice 

-

F
o

r th
is 

th
re

e
 ste

p
s 

a
r
e
 
r
e
c
o

m
m

e
n

d
e
d

. T
hey 

a
r
e
 
first 

e
v

a
lu

a
tio

n
o

f
 pedagogical

e
v

e
n

t
 sh

o
u

ld
 
b

e
 d

o
n

e
. C

o
n

d
u

c
t

th
e
 

a
c
tio

n
 
r
e
s
e
a
r
c
h

. 
S

e
c
o

n
d

 s
te

p
 
i
n

v
o

l
v

e
s
 p

re
s
e
n

 tin
g
 
a
n

d
 discussing. 

L
a
s
t ste

p
 is 

th
e
 p

erso
n
al

e
v

a
lu

a
tio

n
 
o

t pedagogica 

p
ro

b
le

m
. 

V
o

lu
m

e
 7

, Is
s
u

e
 X

, O
c
to

b
e
r/2

0
1

8
 

P
a
g

e
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o
:
9
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io
n

a
l J

o
u

r
 

o
f
 R

e
s
e
a
r
c
h

 
I
S

S
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-
6

1
2

4
 

C
o

n
c
lu

sio
n

 

P
e
d

a
g

o
g

 
ogical 

c
o

n
te

n
t 

know
lcdge 

h
a
s
 

n
o

w
 

b
e
c
o

m
e
 

a 
to

p
ic 

fo
r 

re
sc

a
rc

h
. 

It 
h

a
s
 

w
id

e
 

spread 
popularity. 

r
m

s
 
o

f P
cdagogical 

c
o

n
te

n
t know

ledge 
nam

ely 
w

e
b

 P
edagogical 

c
o

n
te

n
t know

ledge 
a
n

d
 technological 

f
o

r
m

 

a
l
 co

n
ten

t 
k

n
o

w
le

d
g

e
 
h

a
s
 em

erged. 
A

 varicty 
o

f
 stu

d
ic

s 
a
r
c
 co

n
d
u
ctin

g
 

in
 

th
e
 
a
r
e
a
 
o

f
 Pedagogical 

c
o

n
te

n
t 

a
n

d
 ty

p
es 

t
o

o
. F

edagogical 
c
o

n
te

n
t know

ledge 
sh

o
u

ld
 
b

e
 e

n
h

a
n

c
e
d

 through training 
a
t p

re-serv
ice 

le
v

e
l. 

p
e
r
 p

ro
g
ram

 
t
o

 
d
ev

elo
p
 

Pedagogical 
c
o

n
t
e
n

t
 

know
ledge 

sh
o

u
ld

 
b

e
 

d
o

n
c
 

a
t 

te
a
c
h

e
r 

training 
c
o

u
r
s
e
s
. 

program
, 

C
o

u
r
s
e
s
 

c
a
n

 
b

e
 
organized 

t
o

 develop 
P

edagogical 
c
o

n
t
e
n

t
 

know
ledge. 

P
edagogical 

c
o

n
te

n
t 

Lae 
is 

a
n

 
im

p
o

rta
n

t 
t
e
r
m

 
i
n

 
e
d

u
c
a
tio

n
 

a
n

d
 

fo
r 

te
a
c
h

e
rs 

a
s
 

it 
p
ro

v
id

es 
o

v
e
ra

ll 
developm

ent 
o

t
 

te
a
c
h

e
r
s
. 

e
s
 d

e
 

devclop P
edagogical 

c
o

n
te

n
t know

ledge through 
th

e
ir experience. 

r
e
n

c
e
s
 

(
c
 B

o
I.(2

0
1
2
) 

R
e
rv

e
w

 of 
s
tu

d
ie

s
 
relaled

 
to

 
P

C
K

 in
 

th
e
 

c
o

n
te

x
t o

f science education: 
T

u
rk

ish
 

c
a
s
e
. E

ducational seence: 
*

 
p

ra
c
tic

e
, 

1
2

,4
9

7
-
5

0
5

 

D
. (2012) 

Pedagogical c
o

n
te

n
t know

ledge in
 E

nglish teach
er ed

u
catio

n
. Teaching and Teacher FEducation.22, 2

0
0

-2
1

5
 

Antory eA
n
n
araja. 

(2
0
0
/) A

w
a
re

n
e
ss of inform

ation 
a
n

d
 com

m
unication technology 

a
n

d
 Pedagogical 

c
o

n
te

n
t know

ledge 
o
 

In
tern

atio
n
al Journal of S

cience E
dncation, 

8
, 

4
5

-5
9

. 
zne 

ie
a
c
h

e
rs. 

H
L

H
aris, K

. 
(2007) 

A
 

study 
o

n
 Pedagogical content know

ledge 
a
n

d
 the 

u
s
e
 of exam

plesfor teaching 
ratio
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