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English Abstract

This study aims to identify the effectiveness of using concept mapping in developing the
mathematical thinking of second-year preparatory students according to their mental capacity level. To
achieve this, the two units of Area and The Algebra Expression in the mathematics course of second-year
preparatory students were prepared according to concept mapping. Moreover, three assessment
instruments were used: figural intersectin test to assess mental capacity of students; an achievement test
for groups equivalence and a mathematical thinking test which consists of two main tests : (1)algebra
problem solving test, and (2) geometric thinking test. A sample of 120 students was chosen and divided
into two groups: (1) a control group who studied the two units of Area and The Algebra Expression by
using the traditional strategy, and (2) an experlmental group who studied the two units of Area and The
Algebra Expression by using the concept mapping strategy.

Results of the study showed that:

1. There are statistically significant differences (at a .01 level of significance) between the means of scores
of the experimental group and the control group in the algebra problem solving post-test and the
geometric thinking post-test as well as in the mathematical thinking as a whole post-test in favor of the
students of the experimental group.

2. There are statistically significant differences (at a 0.01 level of significance) between the means of scores
of the experimental group students with different mental capacities in the algebra problem solving
post-test and the geometric thinking post-test as well as in the mathematical thinking as a whole post-
test in favor of students with high mental capacity.

3. There are no statistically significant differences between the means of scores of students with lower
mental capacity in the experimental group and students with higher mental capacity in the control
group in the algebra problem solving post-test.

4. There are statistically significant differences (at a 0.01 level of significance) between the means of scores
of students with lower mental capacity in the experimental group and students with higher mental
capacity in the control group in the geometric thinking post-test as well as in the mathematical
thinking as a whole post-test in favor of the students in the experimental group.

5. There is a statistically significant interaction (at a 0.01 level of significance ) between students' mental
capacity level and the concept mapping strategy in the algebra problem solving post-test and the
geometric thinking post-test as well as in the mathematical thinking as a whole post-test.

Application
This study identifies the effectiveness of using concept mapping in developing the mathematical
thinking of preparatory students according to their mental capacity level.

1.Concept Mapping

2.Mathematical Thinking
Keywords | 3 Preparatory Students

4,Mental Capacity
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Summary of the Study

In this summary, the researcher will introduce what was carried out in this
study as well as the results, recommendations, and suggested studies.

Introduction

Nations work hard to increase the mind's ability to think, develop, and
create. Minds are the real treasures and investing them always leads to progress.
So, developing thinking is one of the priorities of education.

Mathematics is one of the essential subjects that develop thinking skills in
general, especially mathematical thinking skills because it motivates thinking
and challenges the mind so that students can face many problems and situations
in life.

That is why the National Council of Teachers of Mathematics (NCTM)
recommended that the mathematics curricula should take care of the
mathematical information and knowledge that depend on thinking skills, that
students should be trained in them instead of memorizing, and that teachers
should be provided with the teaching approaches, strategies and models and the

educational programs that support them in training their students to use thinking
skills.

For this reason new approaches in organizing and developing curricula has
appeared. These approaches take care of determining concepts and taking them
as bases for selecting and organizing the content of these curricula and the
experiences related to them. These approaches also call for searching for
teaching strategies that have more ability and effectiveness in providing
learners with these concepts on one hand and considering their human nature,
their mental aptitudes, and their cognitive and mental development stages on
the other so that teaching mathematics could lead the learner to understand the
concepts in an organized way and to use them in the different educational
situations.

This research is an attempt to study the effectiveness of using concept
mapping in developing the mathematical thinking of preparatory students
according to their mental capacity level.
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Problem of The Study

In light of what we have mentioned and the fact that these days that the
educational process needs teaching strategies that help in developing students'
thinking and solving the problem of individual differences in students' mental
capacities, the recent study attempts to solve this problem through identifying
the effectiveness of using concept mapping in developing the mathematical
thinking of preparatory students according to their mental capacity level.

For more explanation, the following questions have been asked to shed
more light on the problem of the recent study:

1.How can the two unites of Area and The Algebra Expression in the

mathematics course of second-year preparatory students be reformulated
according to concept mapping strategy?

2. What is the effectiveness of using concept mapping in developing algebra
problems solving for the whole sample?

3.What is the effectiveness of using concept mapping in developing
geometric thinking for the whole sample?

4. What is the effectiveness of using concept mapping in developing
mathematical thinking as a whole for the whole sample?

5. What is the effectiveness of using concept mapping in developing algebra
problems solving for students with different mental capacities in the
experimental group?

6. What is the effectiveness of using concept mapﬁing in developing
geometric thinking for students with different mental capacities in the
experimental group?

7. What is the effectiveness of using concept mapping in developing
mathematical thinking for students with different mental capacities in the
experimental group?

8. What is the effectiveness of using concept mapping in developing algebra
problems solving for students with different mental capacities in each of
the experimental and control group?

9. What is the effectiveness of using concept mapping in developing
geometric thinking for students with different mental capacities in each
of the experimental and control group?

10. What is the effectiveness of using concept mapping in developing
mathematical thinking for students with different mental capacities in
each of the experimental and control group?

—_=__________=©=—-_




11. What is the effect of the interaction between the student's mental capacity
and the concept mapping strategy on developing algebra problems solving
for second-year preparatory students?

12.What is the effect of the interaction between the student's mental capacity

and the concept mapping strategy on developing geometric thinking for
second-year preparatory students?

13. What is the effect of the interaction between the student's mental capacity

and the concept mapping strategy on developing mathematical thinking for
second-year preparatory students?

Aims of The Study

This study aims to identify:
1.the effectiveness of using concept mapping in developing algebra problems
solving for second-year preparatory students with different mental
capacities through studying the unit of Algebra Expressions;

2.the effectiveness of using concept mapping in developing geometric
thinking for second-year preparatory students with different mental
capacities through studying the unit of Area;

3.the effectiveness of using concept mapping in developing mathematical
thinking as a whole for second-year preparatory students with different

mental capacities through studying the two units of Area and Algebra
Expressions;

4.the effect of the interaction between concept mapping and the mental

capacity of second-year preparatory students on developing algebra
problems solving;

5.the effect of the interaction between concept mapping and the mental
capacity of second-year preparatory students on developing geometric
thinking; and

6.the effect of the interaction between concept mapping and the mental
capacity of second-year preparatory students on developing mathematical
thinking.

Significance of The Study

Significance of This Study lies in the following points:
1. it helps mathematics teachers to identifiy concept maps: their
characteristics; steps; and how to be used in teaching maths.

4+ )
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2. it provides mathematics teachers with suitable tools to measure the
mathematical thinking of second-year preparatory students. This helps to
improve mathematics teaching in light of the pedagogical aims of the
preparatory stage generally, especially those of mathematics. This also
helps to guide students in light of their mental levels.

3. it gives educators with a chance to classify students according to their
mental aptitudes through using the psychological tests thereby applicating
the teaching strategy suitable for each category of students. This can be
considered as an improvements in the educational process because
identifying the mental capacities of students is seen as a starting point for
improving curricula.

Limitations of the study

This study is limited to:
1.A sample of second-year preparatory students.

2.The unit of Areas in the geometry course studies by second-year
preparatory students.

3.The unit of Algebra Expressions in the algebra course studies by second-
year preparatory students.

4.The teaching strategies used:
a- concept mapping.
b- the traditional strategy.

5.The chosen components of mathematical thinking:
a- Algebra problems solving.
b- The first four levels of geometric thinking:
- Visualization.
- Analysis.
- Informal Deduction.
- Formal Deduction(Deduction and Geometric Proof).

Instruments of the study

1. An achievement test for group equivalence, prepared by the researcher.
2. A mathematical thinking test, prepared by the researcher.

3. Figural Intersection test, developed by Pascual-Leone.

Research Method

The research used both the descriptive and experimental methods.




Hvpotheses of the study

In light of the results of the previous studies, the following hypotheses
were formulated:

1. There are statistically significant differences between the means of scores
of the experimental group and the control group in the algebra problem
solving post-test in favor of the students of the experimental group.

2. There are statistically significant differences between the means of scores
of the experimental group and the control group in the geometric thinking
post-test in favor of the students of the experimental group.

3. There are statistically significant differences between the means of scores
of the experimental group and the control group in the mathematical
thinking as a whole post-test in favor of the students of the experimental
group.

4. There are statistically significant differences between the means of scores
of the experimental group students with different mental capacities in the
algebra problem solving post-test in favor of students with high mental
capacity.

5. There are statistically significant differences between the means of scores
of the experimental group students with different mental capacities in the
geometric thinking post-test in favor of students with high mental capacity.

6. There are statistically significant differences between the means of scores
of the experimental group students with different mental capacities in the
mathematical thinking as a whole post-test in favor of students with high
mental capacity.

7. There are statistically significant differences between the means of scores
of the experimental and control groups students with different mental
capacities in the algebra problem solving post-test.

8. There are statistically significant differences between the means of scores
of the experimental and control groups students with different mental
capacities in the geometric thinking post-test.

9. There are statistically significant differences between the means of scores
of the experimental and control groups students with different mental
capacities in the mathematical thinking post-test.

10. There is a statistically significant interaction between student's mental
capacity level and the concept mapping strategy in the algebra problem
solving post-test.




11. There is a statistically significant interaction between student's mental

capacity level and the concept mapping strategy in the mathematical
thinking post-test.

12. There is a statistically significant interaction between student's mental

capacity level and the concept mapping strategy in the geometric thinking
post-test.

Procedures of the study

In order to answer the study questions and to verify the study
hypotheses, the researcher followed the following procedures:
1. She surveyed previous researches that tackled:
a. the components of mathematical thinking .
b. mental capacity .
c. concept mapping .

2. She wrote a theoretical background concerning:
a. the components of mathematical thinking in addition to the
techniques, methods and models of developing them.
b. concept mapping.
¢. mental capacity .

3. She analyzed the content of the units selected from the algebra and

geometry course books studies by second-year preparatory students in the
second term.

4. She built concept maps for the selected units and showed them to some
experts to be reviewed. ’

5. She prepared the teacher guide for the selected units to be taught using

concept mapping and showed it to a jury of specialists to decide its
validity.

6. She prepared the activity and exercise book for the selected units to be
used by students while being taught using concept mapping and showed it
to a jury of specialists to decide its validity.

7. She prepared the instruments of the study which are:
a. An achievement test in the prior information of the selected units,
which was proved to be valid and reliable.
b. A mathematical thinking test, which was proved to be valid and
reliable.
c. Figural Intersection Test, which was proved to be valid and reliable.

8. She selected two equivalent groups from second-year preparatory students
from two different schools in Suez.
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9. She pre-tested all the instruments of the study.

10.She taught the experimental group using concept mapping and the control
group using the traditional strategy.

11. She post-tested the mathematical thinking test.
12.She analyzed the data statistically.
13.She explained and concluded the results.

14. She introduced recommendations and suggestions for further research.

Results of the study

This study reached the following results:
1.There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of the experimental group and

the control group in the algebra problem solving post-test in favor of the
students of the experimental group.

2.There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of the experimental group and

the control group in the geometric thinking post-test in favor of the
students of the experimental group.

3.There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of the experimental group and
the control group in the mathematical thinking as a whole post-test in favor
of the students of the experimental group.

4. There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of the experimental group
students with different mental capacities in the algebra problem solving
post-test in favor of the students with high mental capacity.

5.There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of the experimental group
students with different mental capacities in the geometric thinking post-test
in favor of the students with high mental capacity.

6. There are statistically significant differences ( at a 0.01 level of
significance ) between the means of scores of the experimental group
students with different mental capacities in the mathematical thinking as
a whole post-test in favor of the students with high mental capacity.
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7. There are no statistically significant differences between the means of
scores of students with lower mental capacity in the experimental group
and students with higher mental capacity in the control group in the
algebra problem solving post-test.

8. There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of students with lower mental
capacity in the experimental group and students with higher mental
capacity in the control group in the geometric thinking post-test in favor
of the students in the experimental group.

9. There are statistically significant differences (at a 0.01 level of
significance) between the means of scores of students with lower mental
capacity in the experimental group and students with higher mental
capacity in the control group in the mathematical thinking as a whole
post-test in favor of the students in the experimental group.

10. There is a statistically significant interaction (at a 0.01 level of
significance) between student's mental capacity level and the concept
mapping strategy in the algebra problem solving post-test.

11. There is a statistically significant interaction (at a 0.01 level of
significance) between student's mental capacity level and the concept
mapping strategy in the geometric thinking post-test.

12. There is a statistically significant interaction (at a 0.01 level of
significance) between student's mental capacity level and the concept
mapping strategy in the mathematical thinking post-test.’






