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Abstract

Patterns of the Palestinian Students' Geometric Thinking
Jihad Shwaikh, Dr. Fateen Masad (Advisor),
Dr. Maher Hashweh & Dr. Khawla Shakhshir Sabri

Although most researchers agree that geometry is an essential
part of mathematics, students in many countries suffer from poor
performance in geometry. Students encounter difficulties in
understanding basic geometric concepts and do not exhibit sufficient
conceptual knowledge in geometry.

Many studies were conducted to identify and assess students’ and
teachers’ geometric thinking based on the Van Hiele model.

The Palestinian curriculum is still in a developmental process
particularly in respect of geometry and geometric thinking which
maybe areas that need further exploration.

This study aims to investigate the Palestinian students’ geometric
thinking based on Van Hiele model. The sample consisted of 1,240
students in grades 6, 8 and 10 distributed in 15 schools in Ramallah
district in the residential locations (city, village, and camp). Two
instruments were used:

1. The Van Hiele Geometry Test developed by The Cognitive

Development Achievement in Secondary School Geometry-



CDASSG (Usiskin, 1982). This 25-item multiple-choice test had
been translated by the researcher and evaluated by specialists for
language and content, and has been piloted for validity and
reliability.

2. Clinical interviews: 28 average and excellent students were
interviewed to investigate in-depth their geometric thinking based
on the work of Burger & Shaughnessy (1986). Each subject was
faced with four tasks: (1) drawing; (2) identifying and defining; (3)
sorting; (4) “What’s my shape?” (an inference game). Each
interview was videotaped.

Both, the test and the interviews, were conducted with the
schools during April and May 2004, and analyzed later.

This study shows that Palestinian students, like students in other
countries, have severe difficulties in geometry and geometric
reasoning. More than % of the sample students are at the first level
(visual) or below. 30.9% of the sample couldn’t achieve this visual
level. Only 45.7% of students in grades 6", 8" and 10™ achieved this
visual level. It was also found that 10.9%, 20.3%, and 21.5% of
students in grades 6, 8, and 10 respectively achieved the second level.
For the third level, these ratios were 1.8%, 5.7%, and 12.5% for

grades 6, 8, and 10 respectively.



Results from the test and interviews were consistent and
manifested that students relied on global appearance to identify
geometric shapes. Inclusion of irrelevant attributes such as unfamiliar
orientation of the presented shape resulted in highly reduced ability to
recognize these shapes.

The study also showed that the patterns of the Palestinian
students’ geometric thinking are consistent with the characteristics of
the Van Hiele theory such as the hierarchical nature of the levels and
the language issue. Interviews showed that students don’t have
adequate geometric terminology to express some concepts or relations
and had misconceptions about geometric concepts.

Findings of this study point out to the necessity of identifying
prior knowledge in geometry and attitudes towards geometry. It is
recommended that teachers deepen students’ geometric understanding
of basic shapes through presenting shapes in many orientations and
providing non-examples and opportunities to use concrete geometric
shapes and models. Technology, especially Logo language, provides
motivation and interest for students to learn geometry and achieve
higher geometric levels of thinking.

Finally this study suggests that evaluating teachers’ geometric
thinking and mathematics curricula as well, will help to uncover the

weaknesses of Palestinian students’ performance in geometry.
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“There is no royal road to Geometry”

Pennington & Faux (1999)
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Juw o JCM 488y Aad e JSE o seluy digpe S5 58 S
Jilai (I Slaumy aild cge gl alasiuly dibiie puy o Jib dee ol (U
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4;335 ¢(Lehrer, Randle, & Sancilio) ol ) Ji waigll <@l lail Allad
Clements & ) wiigll aa S8 sk il anliall cly e dullll 5 508
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s sl AR DA (e pgailed 25 (L5836 el 10 :Lla 16) i sadl) de sanall ae
P YO RV PP S RV A - PR ) IRV FIN [P W VS [ - PN [
10 &l 6) daliall de sendll W e genall sd8 pe Jeall ol 520 daiil
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& bl Gai 5 chugia 6 chugiall 3485 tagalae o Adhall Y g8 sl IS

Ac gaaa K



69

Y5 g hawl osndy Leie duigl Gsalay Adlll o il ek
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0 e ol il gine e (st s Albiall) (5ol Caall il 3555152 Jsaal
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LSy JULYT aleil Lo g Iilns Lacla sall 138 aay Gy coppalaall s Gulaall
Sy cha J oS0 ae 2o D paiia A aall danh (i (Papert, 1998) s
) peisii agulla oY (ald IS i Y5 La sl e ST caaill () salal
REYON PR WO [ PR VE P PPt PO PR
B p2all malid) gl 5 Cpaleall aigl pSal gk Y slas abies Cdaa )
Aral e (A Gaf WS oty JS0 Aallall cwaigll il ek -G pxll 35k
Fuys, Geddes & Tischler, 1988; Yusuf, 1994; Carroll, ) o¥! s <)
o uaall Cuad LS (1998 paalalls &5Lasll) (1998; Mistertta, 2000
d 8 aun unigd) Sl GulEl ol ey alaall 3 ey <l )l
Usiskin, 1982; Fuys, Geddes & Tischler, 1986; Burger & )

-(Shaugnessy, 1986; Gutierrez & Jaime, 1998;
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Chay b daalis e 5V 2D Wil s of 5 chamieh el Ly Luld (S
4okl ods Gallad 8 Gl il jall (e gl LS L duaig)) Al <a
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gl skt alaial) 5 5y Lpaline Cuagly et Balll 0 o(Alaia o Lpan
Usiskin, 1982; Shaugnessy & ) kil sda s wxigll @l bl

Burger, 1985; Burger & Shaugnessy, 1986; Fuys, Geddes & Tischler,
.(1988; Mayberry, 1983
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&b il sl Legalazind a2 55 .(Burger & Shaugnessy, 1986) s sl daals
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LS (Crowley, 1990; Wilson, 1990) dulll _waiell pSall uld e saeia
s Yl e 4 Sady Leoaal o V) L(Jaime & Gutiérrez, 1994) & 3,5
o Adlall aioai s asaaad Ageuy Adlll o 3nS dlael ae diulad A seu
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el ol Vs sl s (Gutiérrez, 1994; Gutiérrez & Jaime, 1998
Gl st o e 3y gl sl @l - g8 3 (De Villiers, 1987) o JS
I an g o oy Gl lee pued 8 3 (Hoffer, 1981) 5 ¢ waigll il

-(Gutiérrez & Jaime, 1998) 2 2,5 LS —(5 siua
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G sma | G ¢ JLEAY) ALl (00 Jise IS (1, 1) 4o ) 8 5 1S
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rJal e el Jaas <0 Aa gid) o 56!
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(Gutiérrez, Jaime & Fortuny, 1991: 241)
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(Gutiérrez & Jaime, 1998)
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(Gutiérrez & Jaime, 1998) aul )3 (e 413 36l 8 o Joaall 12
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Usiskin, 1982; Fuys, Geddes & Tischler, 1988; Burger & ) Jw olé s

Al dalall @l 3 Y 5 «(Shaugnessy, 1986; Gutierrez & Jaime, 1998;
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