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Abstract
Mathematics Teachers' Pedagogical Content Knowledge of Al gebra
Unit in Grade Eight
Dr.Maher Hashweh (Advisor).
Dr.Fateen Massad, Dr. Agnes Hanania.
This study aimed to describe the pedagogical content knowledge of the
social constructivist math teachers of an algebra unit within the g™ grade
curriculum. To realize this goal, the study tried to answer the following
question:
What is the mathematics teachers' pedagogical content knowledge of
an algebra unit for the 8" graders?
The study was based on Hashweh's definition (Hashweh, 2005) of
pedagogical content knowledge.
The study's community is formed of all 8" grade math teachers in the
Palestinian government and private schools in Ramallah District. The
sample of the study was composed of two math social constructivist
teachers (one male and one female) whose selection was based on their
responses to the cognitive beliefs questionnaire.
Four research instruments were used to answer the question of the
study. These instruments were the cognitive beliefs questionnaire to
identify the study sample, the content test to assess the teacher subject
matter knowledge. The basic instruments of the study were individual
interviews and calssroom observations of the study samples.
The results were the following:
First, the female teacher's knowledge:
The female teacher had more social constructivist beliefs than
constructivist ones. She used group work while teacheing the unit, but
without a good distribution of the roles of the students within the group.

Her objecives were clear and well defined for both the special as well as



the unit's objectives as a whole. The teacher showed weakness in her
content knowledge to some extent. This was reflected in the way she
dealt with the misconception that her students had. She would not resort
to confrontation but accedently. In the same time, she showed some
awareness of the individual differences among her students. She gave
some interest for the weak students. She took in consideration the prior
concepts that the students held. The teacher related the unit to the
following units in the book, but she was not always succeful in relating
the concepts of the unit itself or with prior knowledge. She presented the
material in various ways (group work, work sheets), but she did not use
metaphores.

She was always well prepared and her paperwork was also ready all

the time. She showed a successful class management as well as good
curriculum knowledge. Her contexts knowledge in both the social and the
educational was good.

The study came up with the conclusion that the teacher owned
reasonable but not sufficiant pedagogical content knowledge in the
algebra unit. Some parts of her knowledge need to be developed and
enriched especially for the metaphores and the misconceptions.

Second, the male teacher's knowledge:

The male teacher tended to have constructivist beliefs rather than being
social constructivist. He did not show an awareness of the important of
the dialogue and group work in teaching.

Nevertheless, he showed a good content knowledge since he sought to
intentionally confront misconceptions that his students held. He
brialliantly related the prior knowledge and new ones using sometimes
the prior knowledge in clarifying some of the ambiguity in the new

knowledge.



He was also brilliant in relating the units of the book, like relating the
unit with the previous and the following units of the book. He showed
awarness in the individual differences among the students.

The teacher realized the importance of the metaphores in teaching;
therefore he used various metaphores in teaching the unit. The teacher
ignored prepreparation for his class, but depended heavily on his teaching
experience. Despite his knowledge of the various teaching resources, the
teacher did not try to employ that knowledge. The teacher showed a good
class management to the degree that he did not allow some of distribances
to hinder his class. Nevertheless, his context knowledge was not
sufficient; therefore, he did not show a sufficient interest in what the
directorate of education issues.

The study came up with the conclusion that the teacher had agood
pedagogical content knowledge of the algebra unit, but it was not rich
enough. Therefore some aspects like that of the beliefs, context, and
teaching strategies need to be developed.

In general, both teachers tended to adopt the traditional kind of

teaching despite their beliefs. Both teachers had strong as well as weak
points, but fortunately, we can build on the strong points to develop their
pedagogical content knowledge. On the other hand, the male teacher's
pedagogical content knowledge in algebra unit proved to be to some
extent better than that of the female for many reasons like teaching
experience, the number of math courses taken during university
education, and the content knowledge.

The study recommended that it was necessary to conduct more studies
regarding the pedagogical content knowledge depending on Hashweh's
definition on other subjects other than algebra. It also recommended the
joining of in- services teachers in constructivist/ social constructionist

courses and familiarizing them with the new educational theories, and the



X

inclusion of those theories in the pre-service teachers teaching programs
in the educational establishments. The study also recommended
conducting a study about the influence of gender on pedagogical content
knowledge.

In addition to the abovementioned, and at the teacher's performance
developing level, the study recommended the necessity of organizing a
teacher guide to include the various methods to teach math in general,
how to relate math problems to real life, and presenting the
misconceptions regarding the various math subjects and how to make the
conceptual change that needed and face them.

The study concluded that a special pedagogical content knowledge for
algebra could be reached, especially after it became known depending on
the previous studies and the results of the current study that algebra's
teaching methodes are the same all over the world. However, what makes

it special is the way the teacher applies them in the classroom.
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W .(Hausfather and Rainer, 2005) 4l ) Clleall Al LaS1 dllad (3 ylay
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Hausfather and Rainer, 2005 ;Weatly, 1991; Appleton Kadit, 1997; )

-(Ishii, 2003;

rcilpdaly ) alatg aalat g Ao Laial) duliyl) 4y k)
Knowing mathmatics, is doing mathmatics'

(NCTM, 2000)

s e el 2 Y (pe Al Ao gana (e 0sSE Ledl (5 5 lacaly U i) 5 Ll calS
oS3 a0l O Bz () salrall (S8 () jaY) Gl ) ghiay oS Al jlal) ey Lgalss
S T gl i Yy cLialh ped 3 Y 3 A Ay ) bl Jiladd (e Jia
sl () sands ¥ 5 chigma (3o )l Jilasdl s e (5 pams s cnulie 5 i
Sl o5 (1994 iy o) ageadd da ok Sl ff Gaps Jsla b el e
Gl sy L) & jleall 61 e Akl Sae 5 ¢ V) (il 5 Jasal IS
s aulan 5 Al alaial L Y iy ¢ sabeall Leadty ) Allaill e sl Jiluss
Adhll duse ye 3ale bl yl Jaa W 585 «(Telese, 1999) (2001 ¢ yac) alail
(2006 <5, 5a)

3o el (s il Jaal g 1a) e s pad ale ol 1 of sl 5 Lad
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(2001 « yne) ozl )l agind ja ol g lay) emid Juely AU cpall G agilsy
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Curriculum and Evaluation Standards for school () sixy 1989 ale & yis
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alei e Jsa IV i€ 1995 (1991 cpaladl b cpusal iy Lo 3o
dadiy 02000 alall oy T aad) el ) aui sulee Jsa s AY) 5 oy )
Principles and Standards for 2 aal ciluzab ) ulaa s tsalae o sins 5 A
el 4 Al 4y jlaill (ool Cifea d 5 ((Mcrel, 2005) school Mathematics
adlas o 1 (el Tane) V1 Gty 1) calaill g aabeil) (glane & Bla sy suladl
Adlat) pgac 5 pgpant s daled () saling Log Zallall 4d 5y Lo pgd ) gling Jladll cilaaly )
O salalls 131 (g salay ) oyl Ghans |58 sass ¢ salnal) gy of comg LSl
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.(Harttog, 1995; Gelernter, 2005)

o 5okl Gl e Gl cld @jels 3 dadl) L e Wl @l s
National :¢) s Australian Educational Council JJ yis¥) ail=ill (ulae
ol g J cade) Al Statement on Mathematics for Australian Schools
Oosn O e A V) A8l Lo s A Aelanl) A8l Sspad S e my pea
o 5 25 «Socio Cultural Theory 4l delaay) 4y kil (Goos, 2004)
Social & Commutative 4l 55 delaial Aol cilualy )l alai 5 alas
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alatl 400 Slga 6l ey (Martin and Deborah, 1991) & sy (5 Ja o
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by 3l g ecilial gl g Aualy ;) HISE gy daaal ddlal) alaall iy o .1

SV L 5 ey izl 58Y)
il 5 Lnntigl QKI5 nl - 3aill g (o yll i o ladll i of .2
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adl V) Al oy Al s Y delua dm Jeue sy S aladdl 50 .6
Sl o asY) Gilis) e iy dllal) HISE Gad ff daia o abell caiay

el agd Jal e Al aalad

Pedagogical Content Knowledge (PCK) : (s siaall anday Lgidal) 4d pal

"At the heart of inside Teaching is the challenge capture the wisdom of

practice”

3ac il aiad 4538 5 olaal) 3eliS e S5 531 oS L el 8 cllles s
4 jae S 1980 8 ¢ caplaill (5 simall aleall 46 yra pals (S5 calaall 4 yaal
Drski e (e 30 il g palaall 5508 adanil i) Jelal) 3aldly aledl)
California Wi sallS calee glaial & Ul Jusw A=d ¢ palaall aalad oed g die o3
add i dad ) o Jgpanll daadll J8 galas 41 a3y 3 sTeacher Examination
Leie %5 Lt (S Lo cangdad 3 ) (5 gindd) e ALY (10 %95 OIS ¢aalaill G jlaa
(Jin young and Ahn, 2003; Burgin, 2000; Hausfather and alaill 4 jles e

Rainer, 2005)

) @S 5 A8 jaall el S IS8 fiald 5 G s ) (e 2l Sl S
laal IS aul sesae b alaill 5 adaill 48 el Gl g0 e il 5 il
asiaall 73 saill Ll o ol g L sedal o am Al ¢ la) Aalll 5 5o 5l 5 o slall
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INE- PR LN R V.5 I - PR TWER T 1) DL I PO [ SN i ISP Ot
£ S el aile (g an sl e Lind 3 38 jaall ol o8 I Gl o DU &)
o 2l V) Al Gl ae ) chpadaall ) D aiin A Agllal agh anii g ALY
S Jsash b il adaill 50Uy (5 ginall Cpalaall 48 pra g 28D Jsa il all
Cuald Lo canlaill Lo 55 8 A8 el el Fpaa] il Hall (g <jelil 3 et line il
o Ofalls s eale s AN I ADIe d5a s a5l il s

b e ledilog smge b |oud 058 o i Db Qb bl 43S e La i)

& sa sl el A aclis e 5l
(Ball and Mc Miarmid, 1990; Bransford et al, 2000; Strauss, 1998;

Shuhua, Klum, &Wu, 2003; Hashweh, 1985; Van Dreil, 1998; Choi and
Soyeon, 2003)

& Y 05 35 65 jaan Al (Hashweh, 1985) 5 siall ol8 1985 alall 8
sall) 4 e e Jladl) aleil) b age JaT peaic oo gl cill ) Lgia
8 el Dl Gaaleae A5 oy 3l palee A aled Cing Al all (s simall)ipapladl
zs0A) gl OIS darad) s e AV sl Jial e Laaal (e s e
e Al i (Hashweh, 2005) 8 sdall a6y i) Cpalaad) asled J s Cilaca iy
B sl 0 Al ) s — (aadill) (s siaal) e B A8 jae e Al 2 Jf L
Subject Matter asgie AT Lgde 3Ll 5~V 46 o 3 58 LS 2ny 5l
L e Lgbye S5 o sinall) 3alall pa s laull 4 )l Pedagogical Knowledge
¢ 3o sa atlai ) S Ul ) ) salaall Lo Jshays Lea) s Lo g suin sy Tumniia 3 ya

:.~- .ﬁﬁj ,w
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el 8 AL
e Jalail) 1€ 5 Aaldl ) il a2
(D 4 pra) abeal Lgadiiing Al Aalal 46 jeall G .3
33l A jna (e s n Ll e (5 sinall ailel A0S 4 jaa 5 sdindl Ciia Al ) ol s
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Gaa )l 3350 e el 5 1986 Hladl & (Shulman, 1986) s J sls of )
Leabing ) Lalu) alaall 48 j0 Ciia Ladie (5 sinall auled L5S 48 yna o sqial
Pt Al Cajlae OB Y Gl gyl
Content — Subject Matter Knowledge (SMK) :(s siadll 43 y2a @
.Knowledge (CK)
5 Pedagogical Content Knowledge (PCK) :(s siadll ada’ 498 48 20 @
& sinall & el mdtll JSaY il T (1986) Shulman ol s Led e
U alaas ) 4l s 4BG (3 ks s siaall 4n sb b3 3 5 Particle Form
.(Shulman, 1986; Ellison, 2007; Burgin, 2000) ¢pAY) Ji& (e alaill
- sl st (S5 5 Curriculum knowledge zlgiall 48 2 @
138 jall b (o (5 il aibed G 38 jnal Ll U8 (ha pial o sgiall ey
6 sinall 48 yaa pee a1
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el 3 Loy olaill g gum yoy Fall llall olas il gana & pmay A Y) JE (ro
Al alid) Y ALYl Leale i) cladl sl 5 cJed Lelea 3ok ciunaa
Shulman, 1989; Appeton and Kidt, ) & s sl Jsa 4kl Ley @La il

1999; Rowland et al, 2003; Hashweh, 2005; Borgin, 2000; Van Deril,
25 sinall Ad e e e ja A e o sedall Ju8 5 385 1998; Strauss, 2001)
£ 58 fns ) Gojlaal) el s slef 1987 & Shulman ol sé of V)
(Shulman, 1987; Appelton and Kidt, 1999; P

Hashweh, 2005; Ellison, 2007)

Subject- Matter Knowledge 4 Content Knowledge (CK) (s siaall 48 20 .1
L) maaliall 481 58 calail) salall el aleall agd Ll e b je 5 (SMK)
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e sy ) Bl 5 Lo A el ol i sk s 5lall (oS ) Ll gl
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Jeii s Pedagogical Content Knowledge (PCK) (s siaall aulat 404K 43 20 .4
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& AL Akl IS el (5 gisall Ay lat) il sk (535 calail) £ gaia e
.( Hashweh, 2005) 48l 438 e Clafiaa Jasy aladl)
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.( Borgia, 2000; Gudmundsottr, 1991) 4liad sl slai¥ly

S il ( Hashweh, 2005) 5 siall 3508 dd jaal) &l e Jgpaall 5,0 U
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