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Abstract 
This study aims to describe the implementation of pedagogical content knowledge (PCK) of mathematics 
teachers in the teaching practice of the material system of linear equations of two variables (SLETV). The 
approach used is a qualitative case study. The main instrument is the researchers themselves and the supporting 
instruments is a vignette sheet, sheet Content Representation (CoRe), and video tape recorders (Handycam). 
Research procedure includes providing vignette sheets and sheets of CoRe, making instructional videos and 
conducting the interview. Data were analyzed using frameworks Karahasan. The results showed that the subject 
1 (S1) found that the implementation of the PCK S1 when teaching increased from PCK S1 prior to the 
implementation of the teaching practice, while the subject 2 (S2) found that the implementation of the PCK S2 
upon teaching declined from PCK S2 prior to the implementation of the teaching practice. 
Keywords: the implementation of pedagogical content knowledge (PCK), teaching practice, system of linear 
equations of two variables (SLETV) 

1. Introduction 
1.1 Introduce the Problem 

Research on the pedagogical content knowledge (PCK) and the teachers’ teaching practice has been done by 
many previous investigators. But they rarely research has focused on the implementation of PCK in teaching 
practice. Therefore it is necessary to research specifically explores how teachers implement its PCK in teaching 
practice. System of Linear Equation of Two Variable (SLETV) was selected as the material in the study because 
these materials often lead to misconceptions students have difficulties, especially in solving problems that have 
infinitely many solutions or who do not have a solution. 

1.2 Pedagogical Content Knowledge (PCK) 

Pedagogical Content Knowledge (PCK) introduced by Shulman (1986) is an issue that continues to grow today. 
PCK is described as a result of the integration between the understanding of teaching materials (content 
knowledge) and understanding the way of educating (pedagogical knowledge) that blend into one that needs to 
be owned by a teacher. Shuell and Shulman (in Eggen & Kauchak, 2007) theorized that PCK is an understanding 
of effective learning methods to explain the specific material, as well as an understanding of what makes a 
particular material is easy or difficult to learn. 

Some researchers have explained about the components of PCK (Shulman, 1986; Grossman’s, 1990; Rollnick 
et.al., 2008). Shulman (1986) mentions three components of PCK: (1) knowledge of topics regularly taught in 
one’s subject area, (2) knowledge of forms of representation of those ideas, and (3) knowledge of students’ 
understanding of the topics. Grossman’s (1990) state that the construct of PCK includes four central components: 
(1) conception of teaching purposes–knowledge and beliefs about the purposes for teaching a subject at different 
grade levels; (2) knowledge of students, including students’ understanding, conceptions, and misconceptions of 
particular topics in a subject matter; (3) curricular knowledge, which includes knowledge of curriculum materials 
available for teaching particular subject matter and knowledge about both the horizontal and vertical curricula 
for a subject; as well as (4) knowledge of instructional strategies and representations for teaching particular 
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topics. While Rollnick et al. (2008) found PCK is a mixture of the four areas of the knowledge base for teaching, 
namely: a) Content Knowledge; b) Knowledge of learners; c) General Pedagogical Knowledge; and d) 
Knowledge of Context. In this study, researchers used the Rollnick et al.’s (2008) opinion and focus on the three 
components of the first with the little change in terms is for general pedagogical knowledge into knowledge of 
teaching. Rollnick Opinion been selected because the components mentioned are the core components of PCK 
and can accommodate the components mentioned by another expert.  

1.3 Teaching Practice 

In early studies of teachers’ practices, practice was mostly regarded as “actions”, “acts” or “behaviours”. But this 
evolved in interesting ways over the years as suggested by the following examples. Simon and Tzur (1997) 
discussed practice as including what the teacher does, knows, believes and intends, adding: “we see the teacher’s 
practice as a conglomerate that cannot be understood looking at parts from the whole (i.e., looking only at beliefs, 
or questioning, or mathematical knowledge, etc.)”. Skott (1999) underlined the importance of motives in the 
study of teachers’ practices. Saxe (1999) considered practices as “recurrent socially organized activities that 
permeate daily life”. A key assumption is that there is a reflective relation between individual activities and 
practices, since the activities of the individual are constitutive of practices and, at the same time, practices give 
form and social meaning to the activities of the individual. Boaler (2003) described practices as “the recurrent 
activities and norms that develop in classrooms over time, in which teachers and students engage”. Common to 
Boaler and Saxe is the notion of stability and recurrence of practices. However, Saxe emphasized their socially 
organized nature and Boaler considered not only activities but also norms. 

If we regard the study of the practices of social actors in their natural contexts to be: the activities, the recurrence, 
the social setting and the knowledge, meanings and motives of the participants, then teachers’ practices can be 
viewed as the activities that they regularly conduct, taking into consideration their working context, and their 
meanings and intentions. This includes the social structure of the context and its many layers – classroom, school, 
community, professional structure and educational and social system. But this can be problematic, as noted by 
Even and Schwartz (2002) who discussed the issue of competing interpretations of teachers’ practice and its 
implications for research. They showed that any given theoretical framework tends to ask its own kind of 
questions and leads naturally to a different picture of the situation. They suggested that practice is too complex to 
be understood by only one perspective but pointed out that while combining several theoretical approaches may 
seem an appealing proposal, it may raise questions of legitimacy that must be addressed by researchers. However, 
they leave it as an open question to be addressed by researchers. 

1.4 Framework for Analyzing Implementation of PCK in Teaching Practice 

In this study, PCK of mathematics teachers and implementation on teaching practice will be analyzed using an 
analytical framework PCK of Karahasan (2010). This framework is chosen because it is a refinement of the 
previous framework, namely Thompson (1991) and Ebert (1993). The description of each component and the 
level presented in Table 1 as follows. 

 

Table 1. The descriptions of PCK (Karahasan, 2010) 

Component 
of PCK 

Level 0 Level 1 Level 2 

Knowledge of 
Teaching 

- are seen as knowledge 
providers and demonstrators 
for the students  

- introduce procedures after 
concepts  

- dominate the flow of 
information that is a path 
between the teacher and 
student  

- have problems sequencing the 
topics and problems during 
teaching/ lesson planning  

- have difficulty in controlling 
the class to have a democratic 
teaching environment  

- not only provide necessary rules 
and procedures but also help 
students to develop meaning and 
understanding  

- view their role as one of advising, 
appraising, and admonishing  

- still dominate the flow of 
information which is a path 
between teacher to the student  

- only have problems sequencing 
the problems during teaching/ 
lesson planning  

- sometimes controls the class to 
have a democratic teaching 
environment  

 

- facilitate and guide students rather 
than provide answers and 
explanations  

- value student understanding and 
extend that understanding by 
questioning further mathematical 
knowledge  

- value student-to-student interactions 
- allow and encourage students to 

construct mathematical knowledge 
through mathematical inquiry  

- sequence the topics and problems in 
an appropriate way  

- controls the class to have a 
democratic teaching environment  

Knowledge of 
Learners 

- have difficulty in diagnosing 
errors of the students  

- diagnosing some of the student 
errors and even if they address the 

- easily diagnose student errors and 
address students difficulties  
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- view responding to students 
misconceptions as an 
opportunity for them to tell the 
student the direct rule or 
procedure  

- have difficulty in realizing 
students needs for 
understanding  

 

error they focus on the surface 
futures of the error  

- solve similar numerical examples, 
practice problems but also 
appreciate the importance of 
discussion  

- from time to time realize students’ 
needs for understanding and 
prepare learning environments.  

- guide and facilitate students rather 
than providing answers and 
explanations  

- aware of students‟ needs for 
understanding and accordingly able 
to create rich learning environments. 

Content 
Knowledge 

- unable to express definitions 
correctly  

- unable to use appropriate 
notation sensibly  

- use only declarative and/or 
procedural questions  

- unable to interpret and use 
different representations easily 

- face difficulty when there is a 
need to see connections 
between different 
topics/subunits  

- express definitions correctly  
- use appropriate notation sensibly 
- still use declarative and/or 

procedural questions  
- interpret and use graphical and 

other representations  
- see connections between different 

topics/subunits  
 

- express definitions correctly  
- use appropriate notation sensibly  
- use all type of questions (declarative, 

procedural, and conditional) in an 
appropriate positions  

- interpret and use graphical and other 
representations sensibly  

- see connections between different 
topic/subunits and move among them 
smoothly  

 

1.5 The Aim of the Study 

The purpose of the study was to describe the implementation of pedagogical content knowledge (PCK) of 
mathematics teachers in the teaching practice of the material system of linear equations of two variables. This 
research is expected to produce findings that are useful for the development of teachers knowledge in teaching 
especially pedagogical content knowledge. 

2. Method 
This study used a qualitative approach with case study. The case study is the description and intensive analysis of 
the phenomenon, a social unit, or systems that are limited by time and place (Bloomberg & Volpe, 2008). Design 
of case studies conducted to gain in-depth understanding of the situation and meaning. Attention is preferred on 
process rather than results.  

2.1 Partisipant (Subject) Characteristics 

The study involved six mathematics teachers who teach high school in 10th grade. Six mathematics teachers 
were asked to fill PCK writing instruments and video taken during the implementation of learning materials 
Systems of Linear Equations 2 variables. Of the six teachers have 2 subjects with the criteria of teachers who 
experienced a shift from the PCK to PCK implementation in learning. The shift in question is a mismatch 
between teachers PCK with the implementation of PCK in teaching. 

2.2 Instruments 

There are two main type of instruments will be used, main and auxiliary instruments. The main instruments is 
the researchers themselves who act as planners, data collectors, data analysis, interpreters, and reporters of 
research results. The auxiliary instruments used in this study are vignette, content representation (CoRe) and 
video recorder (handycam). 

2.3 Research Procedures 

The procedures in this study include the provision of writing instruments in the form of vignette sheets and CoRe 
sheet, making instructional videos, and conducting the interview. Interviews were conducted to obtain the 
classification of the object if there are things that are less obvious than the subject’s response to the writing 
instrument and the teaching practice of the subject. 

2.4 Data Analysis 

Qualitative data analysis is the effort made by working with the data, organize data, sorted them into units that 
can be managed, synthesize, search and find patterns, find what is important and what is learned, and decide 
what can be narrated to others, activities in qualitative data analysis performed interactively and runs 
continuously until complete, so that the data is already saturated. Activities in the data analysis, namely data 
reduction, data presentation, and verification/conclusion. 

 



ies.ccsenet.

 

3. Results
Here are 
teachers in
discussion

3.1 Subjec

3.1.1 PCK

In the com
students, f
substitutio
lines. It is 

 

 

 

Based on t
the help o
know, as w

R 

S1 

R 

S1 

But in nam
precise. W
work, alth
follows. 

 

 

From thes
but S1 can

It also is u
performan
steps shou

org 

 and Discussi
presented resu
n the teaching

n of the finding

ct 1 (S1) 

K of Subject 1 (

mponent of kno
for example, 

on of the stude
as shown in th

the response se
f graphs. But 

well as excerpt

: If I may know

: In the form o

of intersectio

: Perhaps ther

: No Sir. 

ming the conc
While related to
hough still com

e responses ca
n not provide a

using assessm
nce. While the 
uld be. This is a

on 
ults of researc
g practice in t
gs of this resea

(S1) 

owledge of tea
to understand

ents are asked 
he S1 response

Fig

een that the S1
when asked to

ts of the intervi

w, what is the repr

of cutting point Si

on. Which means t

re are other expla

ceptual knowle
o his role as ass
mmon errors in

Fig

an be seen that
a more appropr

ment tests throu
mentioned ste

as evident from

Internation

ch on the imp
the material s

arch. 

aching, subjec
d the meaning

to draw a grap
e to the case 2 

gure 1. Respon

1 has been able
o provide an a
iew follows:

resentation of a so

ir. So if the picture

that the SPL does 

anations besides us

edge needed in
sessor and rem
n judgment. T

gure 2. Respon

t the S1 can be
riate analogy.

ugh formative
eps of learnin

m the response

nal Education Stu

14 

plementation 
system of line

ct S1 has been
g 0 = 1, and 
ph of the SLE
of vignette as 

 

Translat
when stu
student i
graph w
both line
point, so
solution.

se of S1 in vig

e to explain to 
alternative exp

olution of SLETV?

es, graphs of SPL

not have a solutio

sing graphs? 

n studying thi
minders, S1 has
This is shown 

Transl
1. ma

x: 
y:

2. set
wr

 
se of S1 in vig

 

e stated that th

tests or quizz
g S1 not ment

e S1 CoRe 6a a

udies

of pedagogica
ear equations o

n trying to buil
0 = 0 on the

ETV, so that w
follows: 

te in English:
udents get res
is directed to d

will look two li
es will not inte
o SLETV abo
.  

gnette case 2

the students h
planation other

? 

 in case 2 will be 

on. 

is material S1 
s been able to 
in response to

late in English
ade less approp
number of boo
number of pen
t of solution 
ritten  

gnette case 1

he analogy of t

zes or non-tes
tioned in deta
as follows: 

al content kno
of two variab

ld meaning an
e outcome of 
will be visible p

sults like the a
draw graphics 
nes parallel. T

ersect or do no
ove concluded

how to interpre
r than the grap

two parallel lines

could not say
assess the resu

o S1 in the ca

: 

priate analogy
oks,  
ncils 
of the proble

the student is s

t through obse
ail and sequenc

Vol. 10, No. 3;

owledge (PCK
bles along with

nd understandin
the eliminatio
position of the

above, then th
solution. of th

This means tha
ot have a cut-of
d that have n

et these cases, u
ph S1 states do

s, so there is no po

y with detailed
ults of the stud

ase 1 of vignet

y, it should be 

em has not be

still not quite r

ervation of stu
ce of how lear

2017 

K) of 
h the 

ng to 
on or 
e two 

he 
he 
at 
ff 

no 

using 
o not 

oint 

d and 
dents’ 
tte as 

 

een 

right, 

udent 
rning 



ies.ccsenet.

 

Tra

N

6

In respons
the other s
presented, 
on the desc

On the oth
vignette as

 

S1 is able 
not all trib
students’ m

 

From thes
vignette ju
the positio

org 

anslate in Eng

No. 
Content 

Representat
(CoRe) 

6. a. Teaching 
procedures 
(and particu
reasons 
for using the
to engage 
with this ide

se, it appears th
side S1 is alre
ie, before the 

cription it can 

her side, S1 ha
s follows. 

to show the lo
bes multiplied
mistakes, S1 w

e responses ca
ust made a mis
on of the mista

glish: 

tion 
Central 

L

ular 

ese 

ea).

The teache
the blackbo
equations o
variables 
Students ar
provide exa
things that 
associated 
variable lin

F

hat S1 has not
eady able to w

student can dr
be said that th

as done a diag

Figure 

ocation of the m
d by three. Ho
writing through

Figure 

an be seen turn
stake on the rig
akes made by 

Internation

Concept-1 
LETV 

r explains at 
oard linear 
of two 

re asked to 
amples of 
are 
with two 

near equations

Figure 3. Resp

t written learni
write an experie
raw a graph LE
he knowledge o

gnosis of stude

4. Response o

mistakes made
wever, there i

h responses/com

5. Response o

ns S1 at the tim
ght, which has 
students durin

nal Education Stu

15 

Central Conc
SLETV

The teacher expla
blackboard system
linear equations i
variables 
Students are aske
examples and me
things related to s
linear equations o
variables

ponse of S1 in 

 

ing steps detai
ence for teach
ETV, then draw
of teaching of

ents’ mistakes, 

 

Transl
Any er
errors
should
section
miscal

of S1in vignette

 

e by the studen
is something q
mments as foll

 

Translat
How do 
4 × y/3 +
 
4y + 3y 
7y = 70
y = 70/7

of S1in vignette

 

me showed no
not been mult

ng the linear eq

udies

cept-2 
V 

ains at the 
m of 
in two 

ed to give 
ention 
systems of 
of two 

If th
stud
the 
dete
SLE
nam
SLE
SLE
from

CoRe 6b 

iled in each of
hing SLETV h
w a graph SLE
S1 is at “level

as seen from 

late in English
rrors found on
s contained in s
d the entire co
ns multiplied
lculations in o

e case 5 (part 1

nts, namely wh
quite interestin
lows: 

te in English:
you fix the m

+ y = 70 
   ×3

= 70 

7 = 10 

e case 5 (part 2

o improvement
tiplied by three
quation multip

Central Conce
Solution of SLE

here is a SLETV th
dent is required to
value of x and y o
ermine the solutio
ETV. Students are 
me some solution m
ETV then to step w
ETV solution can b
m textbooks 

f the key conce
how should the
ETV not given 
l 2”. 

the response o

h: 

n these answe
steps 4 and 5. 
oefficients on 
d by 3. Th
order to obtain

1) 

hen multiplying
ng when S1 p

istakes made b

 

2) 

t on the studen
e. Additionally

ply by 3, but w

Vol. 10, No. 3;

 

ept-3 
ETV 

hen the 
o determine 
or 
n of 
asked to 

methods 
work 
be read 

epts of SLETV
e graphical me
beforehand. B

of S1 in a cas

rs? 

the left and r
This resulted 

 the final answ

g the equation
prompted to co

by the student

nts’ answers o
y, S1 can deter

when asked to 

2017 

V. On 
ethod 
Based 

e 5of 

ight 
in 

wer.

by 3, 
orrect 

?

n the 
rmine 
write 



ies.ccsenet.

 

the correct
well, for e
substituted
objectives 
be improv
resources 
environme
is at “level

Additional
are not bo
also less a
and y = pe
As for the 
(as shown 

 

 
Tra

b. P

any

con

con

 

Likewise, 
explanatio
necessary 
knowledge

3.1.2 Impl

In general
coherently
allocation 
when expl
group of th
explanatio
looks stud

 

At the tim
to identify

org 

t answers coun
example, to gu
d then it is sug

SLETV quite 
ved. Furtherm
other than b

ent, libraries, a
l 1”. 

lly, S1 in statin
th zero so that

appropriate ana
encils S1 consi
 mention of pr
in Figure 6 on

nslate in Engl
Procedural knowl

ything that has a 

ntribution in learn

ncept? 

the subject is
on for the cas

prerequisite to
e of S1 is still 

lementation of 

l, the practice
y are impleme

of sufficient t
laining the ma
heir friends. B

on, for example
ents really und

me of material e
y examples and

nt S1 is also to
uide students i
ggested to use
 well, whereas

more, S1 assoc
ooks and wo

and others. The

ng the general
t in response t
alogy about th
iders the analo
rocedural know
n the response 

ish: 

edge of 

ning this 

• alge

• step

LET

F

 good enough
se 0 = 1 appr
o the concept o
at the “level 1

f PCK of Subje

e of teaching 
ented and com
time. S1 also 
terial SLETV, 

But if there is m
e, when descri
derstand. It is a

Figure 7

explanation, S
d are not exam

Internation

o blame. Whil
in solving SLE
e graph. As in
s in explaining
ciated with le
rksheets, for 

erefore, in gen

l form PLDV n
to the case of t
he story into a 
ogy is appropri
wledge require
of the S1 CoR

ebra operations

p drawing graphs 

TV 

Figure 6. Resp

h to use graph 
roach graph. O
of principal LE
” as well. 

ect 1  

knowledge S
mpliance with 

has been tryin
S1 only expla

material that th
ibing the graph
as shown in th

7. Instructiona

1 also keep try
mples of LETV

nal Education Stu

16 

e in facilitatin
ETV, if it prod
n formulating 
g the importanc
earning resour

example, the
eral, it can be 

not disclose th
the form 0x + 
variable, so th

iate, as shown 
ed in S1 SLET

Re 5b below).

• algebra

• step dra

SLETV

ponse of S1 in 

representation
On the other 
ETV, SLETV, 

1 is good en
the lesson pl

ng to create le
ained globally,
he students fee
hical method l
e screenshot b

al video screen

 

ying to engage
V, terms SLET

udies

ng students to s
duces 0 = 1 or
learning goals
ce of the mate

rces have not 
 classroom e
concluded tha

he terms in full
0y = 0 has no

hat when stude
in response to

TV material w

a operations 

awing graphs 

CoRe 5b 

n as a respons
hand, S1 can
and completio

ough. It can 
lan made the 
earning that en
, the rest stude
el elusive, the 
looks S1 expla
below instructio

 
shot of S1 part

e students, suc
TV, and the pos

solve problem
r 0 = 0 at the 
s, S1 has been
erials submitted

been able to
nvironment, t

at the knowledg

l, namely: the 
ot been able to 
ents write anal
o S1 in the cas

well enough to 

algebra ope

se of cases 2, 
nnot mention 
on SLETV. So

be seen from
learning and 

nable students
ents are asked 
S1 also provid

ained in suffici
onal video. 

t 1 

ch students are
ssibility of sett

Vol. 10, No. 3;

s, S1 demonst
time eliminate

n able to form
d most still ne

o mention lear
the internet, h
ge of learners o

coefficient x a
explain it wel

logy x = noteb
se vignette 1 ab
be able to men

 

rations 

which provide
the exact ma

o in general co

m of learning 
use of the pr

s. This can be 
to discuss wit

des a more det
ient detail so t

e invited discu
tlement SLET

2017 

trated 
ed or 

mulate 
ed to 
rning 
home 
of S1 

and y 
ll. S1 
books 
bove. 
ntion 

es an 
terial 
ntent 

steps 
roper 
seen 
h the 
tailed 
hat it 

ssion 
V. In 



ies.ccsenet.

 

questionin
task and p
provides r
There are 
instruction
used S1 is
conclude t
teaching o

The practi
monitor th
problems a

 

Moreover,
communic
explanatio
work. S1 a
reduced ro
practice of

In identify
addition, t
addition S
told to det
such as wh
= 1 kg of a
1 kg of ma
interpretat
at “level 2

Figure 9 b
And figure
each comp

 

 

 

 

 

 

 

 

 

 

org 

ng and discussi
provide the op
reinforcement 

things that n
nal media and 
s the observat
that the materi
of S1 is at “leve

ice of knowled
he work of stud
as long as the s

, any opinion w
cating with stu
on in front of th
ability to enga
ole as a demon
f knowledge of

ying the concep
to clarifying th
1 also provide

termine whethe
hen students w
apples, m = 1 k
ango. But in o
tion SLETV so
”. 

below provides
e 10 whereas 
ponent. 

ion techniques
pportunity for 
after no more

need to be im
learning resou

tion of student
al being studie
el 2”. 

dge of learner
dents at the sam
students do ch

Figure 8

was given by S
udents S1 als
he class as wel
age students in
nstrator, but mo
f learners of S

pt LETV and S
he concept of S
es an example 
er the equation

write analogy m
kg of mango. W
other cases, S1
olution. So, in 

s an illustration
the compariso

Internation

s, S1 tried to g
other student

e students who
mproved from 
urces are used
t activity and 
ed. Of such ex

rs of S1 also l
me time provi

hores as Figure

8. Instructiona

S1 students alw
o looks pretty
ll as provide an

n learning proc
ore often to fa
1 can be categ

SLETV, S1 has
S1 provides an
that requires s
n xy + y = 3 is

m = mango, and
Whereas the c
1 already speci
general, it can

n of the chang
on PCK and im

nal Education Stu

17 

give the wides
ts to argue or 
o commented 
the practice 

d only as work
giving a quiz

xposure could b

looks very goo
ide assistance i
e 8 below. 

al video screen

 

ways appreciat
y good, which
n explanation 
cess is also ver
cilitate and ass

gorized into the

s been demons
n illustration in
students to thin
s LETV or not
d a = apple, S
orrect analogy
ify exact analo

n be concluded 

ge of PCK of S
mplementation

udies

t opportunity f
comment if t
on the presen
of teaching k

ksheets and tex
z. At the end 
be concluded t

od. This is de
if there are stu

 
shot of S1 part

ted though tha
h it is visible
at the time of 
ry good, as se
sist students in
e “level 2”. 

strated knowle
n the form of e
nk at a higher l
. But the analo
1 merely provi

y is a = price o
ogy. Besides, 
that the practi

S1 and its imp
n of the PCK i

for students to
there are less 
ntation of the 
knowledge of 
xtbooks. The v
of S1 lesson 
that the practic

emonstrated by
udents who fee

t 2 

at opinion may
 at the time 
S1 around wat
en during the 
n learning. The

edge and ability
examples and 
level, for exam
ogy, S1 still m
ides that the co

of 1 kg of apple
S1 also uses c
ice of content k

plementation in
in the teaching

Vol. 10, No. 3;

o present any g
fit their ideas
students’ answ

f S1, ie: not u
valuation techn
invites studen
ce of knowled

y always aroun
el confused or 

y be less precis
of S1 provide
tching the stud
learning S1 ha
erefore, the ge

y are quite goo
not an exampl

mple, students 
made some mis

orrect response
es, m = the pri
charts to clarif
knowledge of 

n teaching prac
g practice of S

2017 

given 
s. S1 
wers. 
using 
nique 
nts to 
ge of 

nd to 
have 

se. In 
es an 
dent’s 
ave a 
neral 

od, in 
le. In 
were 
takes 
e is a 
ice of 
fy the 
S1 is 

ctice. 
S1 on 



ies.ccsenet.org International Education Studies Vol. 10, No. 3; 2017 

18 
 

 
Figure 9. PCK and implementation of PCK Subject 1 (S1) 
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Table 2. Description code from the Figure 9 and Figure 10 

Code  PCK of subject 1 (S1) Implementation of PCK of subject 1 (S1) 
  Knowledge of Teaching 

T1 : Write down the meaning of 0 = 0 and 0 = 1 to the 

possibility of solution of SLETV 

Explain the meaning of 0 = 0 and 0 = 1 to the possibility 

of solution of SLETV 

T2 : Write down the apersepsi on material SLETV Give apersepsi on material SLETV 

T3 : Write down the assessment of student work Give the assessment of student work 

T4 : Explains the types of evaluation that will be conducted 

both test and non test 

Evaluate the form of the test (quiz) and non test 

(observation of student performance) 

T5 : Writing down learning steps in detail Implementing the learning steps in detail 

  Knowledge of Learners 

L1 : Explains how diagnose students fault and trouble  Diagnose students fault and trouble 

L2 : Explains how to provide assistance to students in solving 

problems 

Provide assistance to students in solving problems 

L3 : Write down the importance of the material to students Explains the importance of the material to students 

L4 : Explains how to engage students in learning Engage students in learning 

  Content Knowledge 

C1 : Write down the terms of SLETV Explain the terms of SLETV 

C2 : Write down the analogy of word problems into variables Expalins the analogy of word problems into variables 

C3 : Explaining the conceptual and procedural knowledge in 

SLETV 

Shows the conceptual and procedural knowledge in 

SLETV 

C4 : Writing out the graphical representation of SLETV Use the graphical representation of SLETV 

C5 : Write down the material prerequisites of SLETV Explain the material prerequisites of SLETV 

 

Based on the above analysis it can be concluded that the overall implementation of PCK S1 during teaching 
practice has increased from its PCK portrait. Although S1 still has three years of teaching experience, but S1 
already has a teaching certificate obtained through the Professional Teacher Education Program. This is likely to 
affect the increase. It is slightly at odds with the findings of the Black (2008) that the observations of classroom 
instructional practices of teachers before and after professional development showed little difference in content 
knowledge and pedagogical content knowledge of them. Besides the improvement that occurred in the 
implementation of PCK S1 is also influenced by the context (in this case is the environment and students). 
Classes are taught by S1 is a class majoring in science in general interest in the learning of mathematics is higher 
than the other majors. Knowledge of the context mentioned by many researchers as an important component of 
pedagogical content knowledge (Abd Rahman & Scaife, 2005; Grossman, 1990; Marks, 1990; Veal & MaKinster, 
1999). Besides According Subanji (2015) PCK be the main thing for the development of teacher competence. By 
mastering pedagogical content at the same time, teachers will be easy to make students learn optimally. This can 
happen because the teacher will understand how the process of knowledge construction by students. By 
understanding the process of “construction by students” will help the teacher to be able to prepare lesson plans, 
activity sheets, and learning media as well. In addition Improved performance of professional and 
self-actualization shows their ongoing efforts to improve the professionalism of the teacher himself. This is in 
accordance with the duties and obligations of teachers in improving the professionalism of self-sustainability 
(Subanji, 2015).  

3.2 Subject 2 (S2) 

3.2.1 PCK Subject 2 (S2)  

S2 have shown an ability to construct meaning and understanding to students, for example, to understand the 
meaning 0 = 1, and 0 = 0 on the results of elimination or substitution. First, it must be understood that the 
solution of SLETV using the graph is the intersection of the two lines further students are asked to draw a graph 
of SLETV. This is as evident in the response S2 in the case 2 of vignette below. 
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Figure 18. Comparison PCK and implementation of PCK Subject 2 (S2) on each component 

 
Table 3. Description code from the Figure 17 and Figure 18 

Code  PCK of subject 2 (S2) Implementation of PCK of subject 2 (S2) 
  Knowledge of Teaching 

T1 : Write down the meaning of 0 = 0 and 0 = 1 to the 

possibility of solution of SLETV 

Explain the meaning of 0 = 0 and 0 = 1 to the possibility 

of solution of SLETV 

T2 : Write down the apersepsi on material SLETV Give apersepsi on material SLETV 

T3 : Write down the assessment of student work Give the assessment of student work 

T4 : Explains the types of evaluation that will be conducted 

both test and non test 

Evaluate the form of the test (quiz) and non test 

(observation of student performance) 

T5 : Writing down learning steps in detail Implementing the learning steps in detail 

  Knowledge of Learners 

L1 : Explains how diagnose students fault and trouble  Diagnose students fault and trouble 

L2 : Explains how to provide assistance to students in solving 

problems 

Provide assistance to students in solving problems 

L3 : Write down the importance of the material to students Explains the importance of the material to students 

L4 : Explains how to engage students in learning Engage students in learning 

  Content Knowledge 

C1 : Write down the terms of SLETV Explain the terms of SLETV 

C2 : Write down the analogy of word problems into variables Expalins the analogy of word problems into variables 

C3 : Explaining the conceptual and procedural knowledge in 

SLETV 

Shows the conceptual and procedural knowledge in 

SLETV 

C4 : Writing out the graphical representation of SLETV Use the graphical representation of SLETV 

C5 : Write down the material prerequisites of SLETV Explain the material prerequisites of SLETV 

 

Figure 17 and Figure 18 above provides an illustration of the change PCK of S2 and its implementation in 
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teaching practice. 

In the component of knowledge and teaching practices, portrait PCK and implemntation of PCK of S2 are 
shifting down. Yet judging from the work experience, S2 have the life of over 5 years. It is slightly at odds with 
the opinion Gatbonton (2008) that a group of experienced teachers has the pedagogical knowledge that is more 
detailed, particularly in regards students’ attitudes and behavior. In lessons, S2 use the lecture method. According 
to Anthony and Walshaw (2009), when a teacher uses lectures, he dominated the information while students 
passively listening. Anthony and Walshaw shows that effective teachers encourage class activity in question is 
planned with care that encourages students to speak their mathematical ideas about mathematical concepts. As 
for the components of the knowledge of the students and their teaching practices, S2 has a shift from the PCK to 
implentation PCK in teaching practice by category down. Even and Tirosh (1995) investigated the teacher’s 
knowledge of the students and found that teachers are reluctant to try to understand the source of the students’ 
responses although they need this information to make appropriate instructional decisions to help students learn. 
When students give a wrong answer they tend to explain the correct answers rather than asking students how 
they find the answer. Thus, they miss the opportunity to detect gaps in students’ understanding of mathematics 
and helping them to construct their mathematical knowledge. 

Li (2009) in his research concluded that PCK mathematics teachers have an impact on the teaching they do is 
apparent not only from the object of teaching, structure of teaching, and the idea of explaining, but also from the 
view of education, emotional teaching, teaching design, teaching language, mathematical thinking students, 
student learning attitude and so on. This decrease is also due to the lack of precise time and context management 
(environment and students) as Abd Rahman & Scaife (2005) opinions. 
4. Conclusion 
S1 PCK shift in the practice of teaching to the category of “shifting it up” particularly on the component of the 
knowledge of learners and content knowledge, while the S2 PCK shift in the practice of teaching to the category 
of “shift down” particularly on the component knowledge of teaching and knowledge of learners. Things that 
affect the increase or decrease in the implementation of the PCK are professional training for teachers who have 
been followed, the context (the classroom environment and the students taught), time management learning and 
teaching experience. 
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