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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 ¾ 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 6th, 8th and 10th 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.
