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Introduction

Students usually have major misconceptions and face considerable difficulties in
Geometry, as compared to the other main branches of Mathematics. Numerous
studies have reported that students usually perform poorly in Geometry.
Therefore, understanding the reasons for students' difficulties in learning
Geometry is one of the concerns of experts in Mathematics education. One reason
can be related to ineffective teaching methods that cause some students to hate
Geometry. When teachers teach at a higher level of understanding than that of
learners, students have to memorize learning materials and cannot apply what
they have learned in the real world. If the teacher considers students' level of
understanding while s/he teaches, it will be easier to learn the lessons.
Accordingly, Geometry teachers should use appropriate methods of teaching and
be aware of students' level of geometric thinking.

Van Hiele Theory, which has different aspects, can help scholars determine
students' level of geometric thinking, make it easier to examine educational
difficulties, and improve teaching and learning by offering some solutions to
overcome the existing difficulties. Based on this theory, geometric thinking has
five levels. It starts with the recognition level in which the generality of the
geometric shape is recognized. The second level is concerned with discovering
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the characteristics of shapes. The third level involves applying informal
reasoning, combining shapes and their properties, and obtaining new properties.
And the fourth and fifth levels are related to presenting formal reasoning and
postulates of Geometry, respectively. The objective of the present study was to
study the ninth grade students' levels of geometric reasoning through the use of
Van Hiele Theory. Accordingly, the subject of the characteristics of reasoning
and proof in Geometry was selected for conducting this study.

Research Questions

1. What are the levels of geometric thinking of the ninth grade students?

2. How proficient are the ninth grade students in each of the levels of geometric
thinking?

3. Is there a significant difference between the ninth grade boy and girl students
in their levels of geometric thinking?

Methods

Survey method was used in order to conduct this study. The statistical population
of the study consisted of all the ninth grade students in public schools of Babol,
Mazandaran Province, Iran. Of the study population, 470 were selected through
cluster sampling. The participants then took a researcher-made test with 10 items.
The face and content validity of the test were assessed and confirmed by a number
of professors of Mathematical Education and by some experienced junior high
school teachers. Descriptive and inferential statistics were used for data analysis.
Findings

Based on the findings, the ninth grade students were mainly at the first level of
geometric thinking, and more specifically geometric reasoning and proof.
However, boy students outperformed girl students in geometric reasoning and
proof. The findings further revealed that the difference between the two groups
of students was statistically significant only at the first level of reasoning.
Discussion and Conclusion

A quick look at the activities presented within the ninth grade Mathematics
textbook can indicate an inconsistency between students' level of understanding
and the level of content presented within the textbook. However, not all
deficiencies can be attributed to the ninth grade Mathematics textbook problems.
Indeed, there are a number of reasons for the discrepancy between students' level

of thinking and the level of content presented to them.

The first reason can be students' lack of understanding of the basic concepts in
the lower grades. The second reason may be related to the use of inefficient



teaching methods by teachers. Furthermore, teachers sometimes overemphasize
the importance of formal proofs and reasoning in Geometry to the extent that they
ignore the importance of empirical reasoning and intuitive reasoning. This may
cause students not to give much credit to intuitive reasoning even when they can
use it. Another reason might be teachers' low levels of geometric thinking. Based
on the relevant literature, many Geometry teachers do not possess the desired

level of geometric thinking.

The findings of this study can help educational planers and textbook compilers
pave the way for designing course materials appropriate to students' ability level.
Furthermore, the findings can help educational policy makers pay attention to the
importance of provision of in-service training courses on Mathematics, and
especially Geometry education. Overall, the findings of this study can help
mathematics teachers, educational policy makers, and textbook authors properly

assess the process of teaching Geometry to students.

Keywords: Geometry; Van Hiele Theory; thinking level; the ninth grade students





