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RESEARCH SUMMARY
Synopsis of a Ph.D research thesis entitled: The Effectiveness of a

Training Program Based on Some Principles of the (TRIZ) Theory in

Developing Some Systemic Thinking Skills and Academic Performance in
Geometry among Middle School students.

Introduction

The TRIZ theory is a technique with a knowledge base that includes
a rich set of methods to solve problems in a creative way , and
derives its theoretical strength from its dependence on the
successful development of systems , its ability to overcome the
psychological barriers , and the dissemination of methods used in
solving a large number of problems with an advanced creative level.
The theory is also based on the premise that " there are general
creativity principles that form the basis of creative renovations , and
that those principles can be identified, coded and transmitted to
others , making the creative process more likely to learn and predict.
Therefore, its goal of developing the students' ability to think
creatively can be achieved.

Research Question:

Based on the concept that Mathematics is a set of concepts,
principles and generalizations organized together in a network of
relationships and links of a special systemic nature, on the nature of
the systemic approach as a way of thinking and organizing content
which achieves integration between the parts of the subject matter of
learning , and on the relationships between concepts that were

difficult for students to identify in the light of linear regulators for
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course content , many researchers conducted quasi-experimental
studies to use a systemic approach in teaching and learning various
aspects of school mathematics.

Many researches have proved the effectiveness of many of TRIZ
principles in organizing learning experiences, especially in
mathematics in order to develop its academic performance and

thinking creatively in it.

Thereupon, the researcher believes that if the geometrical expertise
in teaching geometry is organized according to some TRIZ
principles, would this lead to the development of both systemic
thinking skills and academic performance in geometry in a sample

of third-grade middle school students?

In the light of the foregoing, the current research problem can be
embodied in answering the following questions:

e What is the internal efficiency of the training program based
on some TRIZ principles in developing systems thinking skills
among students in the middle stage?

e What is the external efficiency of the training program based
on some TRIZ principles in developing systems thinking skills
among students in the middle stage?

e What is the internal efficiency of the training program based
on some TRIZ principles in developing the academic
performance in geometry among students in the middle stage?

e What is the external efficiency of the training program based
on some TRIZ principles in developing the academic

performance in geometry among students in the middle stage?
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o Will the effectiveness of the training program based on some
TRIZ principles in developing systems thinking skills and the
academic performance in geometry among students in the

middle stage be stable in the iterative measurement?

Research Objectives :

1. Identify the creative principles in the theory of creative
problem solving upon which the training program can be
built.

2. Evaluate the impact of the training program in developing
systems thinking skills among students in the middle stage.

3. Evaluate the impact of the training program in developing
the level of academic performance in geometry among

students at the middle stage.

Research Importance :

1. Current research contributes to the development of systems
thinking skills among students in the middle stage and
therefore the student should be able to have a comprehensive
future vision of the subject without losing its molecules,
leading to improved performance in mathematical problem
solving, particularly in geometry.

2. This research is the first to examine the effectiveness of a
training program based on some TRIZ principles in
developing both the systems thinking skills and academic
performance in geometry students at the middle stage within

the limits of the researcher's expertise.
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3. This research sheds some light on an important aspect of
mathematics , namely to solve geometrical problems through
the principles of the theory of a creative problem solving (the
TRIZ theory).

4. The current research goes in line with the trends in modern
education which diversify teaching strategies and learning
according to the principles of a creative theory which aims at
the development of systems thinking and academic
performance in Geometry among middle school students .

5. This paper presents a unit of study in Geometry planned
according to some TRIZ principles which contribute to
teaching students how to think and develops systems

thinking skills and academic performance in Geometry.

Research Sample:
The current research is limited to a sample of students from
the third grade of middle school students in Alexandria,

which involved:

A-Sample to prove psychometric criteria of research tools:

It involved (45 students) from the third grade of middle
school students in Al-Raml Middle School for Boys within
the East Educational Zone.

B- Main Sample:

It involved (80 students) from the third grade of middle
school students in Al-Raml Middle School for Boys within

the East Educational Zone. The students were divided into
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two groups, the first experimental (40 students), the second

controlling (40 students), randomly selected.

Research Tools

1 - Intelligence Scale for children and adults ( prepared by Samya
Lutfi al-Ansari 2008) .

2 — Arbitrators' Questionnaire to determine the creative
principles. (Prepared by the Researcher)

3 - A training program based on some TRIZ principles in
developing some systemic thinking skills and academic
performance in Geometry for third grade middle school
students . (Prepared by the Researcher)

4 - A measure of systemic thinking skills (Prepared by the
Researcher)

5 - Academic Performance Test in Geometry (Prepared by the
Researcher)

Statistical Method Used

The current research paper used the following methods to
analyze the data:

* Averages and standard deviations

* Correlation coefficients, variance analysis and the proportion
of "F

* T Test

Research Hypotheses

1 - There are statistically significant differences between the

mean scores of all students (the experimental group and the
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control group ) in the post application of the systemic
thinking skills scale in favor of students of the experimental
group.

2 - There are statistically significant differences between the
mean scores of all students (the experimental group and the
control group) in the post application of the academic
performance test in Geometry in favor of the experimental
group students.

3 - There are statistically significant differences between the
mean scores of the experimental group students in the pre
and post application of systemic thinking skills in favor of the
dimensional scale.

4 - There are statistically significant differences between the
mean scores of experimental group students in the pre and
post application of the academic performance test in
Geometry in favor of the dimensional scale.

5 - There are no statistically significant differences between the
mean scores of the experimental group students in the post
and iterative application of the systems thinking skills scale
and its total score.

6 - There are no statistically significant differences between the
mean scores of the experimental group students in the post
and iterative application of the academic performance test in

Geometry.

e The Most Important Research Findings

* The existence of statistically significant differences between the

mean scores of the experimental group and the control group
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in the post measurement achieved by the systems thinking
skills scale at a level of significance (0.01) in favor for the
experimental group. This appears in the dimensions of the
scale used and in its total score.

* The existence of statistically significant differences between the
mean scores of the experimental group students in the two
pre and post measurements achieved by the total and
dimensional systems thinking skills scale in favor of the post
measurement, referring to the internal efficiency of the
training program aiming at the development of systems
thinking skills.

* The existence of statistically significant differences between
the mean scores of the experimental group and the control
group in the post measurement achieved by the academic
performance scale in Geometry at a level of significance (0.01)
for the experimental group.

* There are statistically significant differences between the mean
scores of experimental group students in the pre and post
application of the academic performance test in Geometry in
favor of the post measurement.

* There are no statistically significant differences between the
two post and iterative measurements among the
experimental group students in the systems thinking
dimensions and in the scale's total score, which highlights the
effective, continual effect of the training program.

e There are no statistically significant differences between the

mean scores of experimental group students in the post and
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iterative application of the academic performance test in
Geometry, which highlights the effective, continual effect of

the training program.
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