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Abstract:

The current study aimed at (identifying the impact of a proposed strategy based on the realistic mathematics theory
in the mathematical interrelation among the third intermediate grade students), two samples from the third
intermediate grade were tested in a school affiliated to Rusafa I General education Directorate in Baghdad for the
academic year (2022-2021)the experimental group will study according to the proposed strategy and it consisted of
(30) female students , the control group will study through the traditional method and the number of its students is
(30), thus the study sample consisted of (60) female students, the two groups were equalized in the variables (age in
months, intelligence, prior knowledge) and to achieve the study objectives , the researcher prepared the
mathematical interrelation test consisting of (20) items whose validity and reliability were confirmed, the statistical
data was processed using the SPSS program. The study results showed that there are statistically significant
differences between the means of the control and experimental groups students in the mathematical interrelation test
in favor of the experimental group.
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Research problem:

Mathematics is one of the difficult subjects for students, and its importance lies in teaching and learning, although it
is described by the sequence in logic and the abstraction of mathematical concepts and mathematical relations, its
students may face difficulties in identifying its components and choosing the best teaching methods to solve its
problems, and at a time when the importance of mathematics is being emphasized in various fields of life, we find
that a large number of teachers are teaching it without linking it to the students real life, and as a result of those
usual (traditional) teaching practices. A gap has been created between mathematics and reality, which made many
students dislike the subject, and they know no reason other than passing the test, this is attributed to the teachers'
limited knowledge by the educational theories, teaching methods and modern strategies that make mathematics more
realistic when taught and develop the mathematical interrelation. This has been confirmed by studies such as the
study (Obeid, 2018), (Daoud, 2019), and (Al-Mashhadani, 2021). Based on the foregoing, the research problem can
be identified by answering the following question:

What is the impact of a proposed strategy based on the realistic mathematics theory in the mathematical
interrelation among the third intermediate grade female students?

Research importance:

Theoretical importance: The theoretical importance lies in the following:

1- The importance of mathematics for all the academic stages.

2- Emphasizing the importance of (the mathematical interrelation), which is one of today's requirements and its
importance in the educational field.

3- The importance of the strategies that depend on modern teaching theories and their impact on improving the
mathematical interrelation among female students.

Practical importance: The practical importance represents in the following:

1- This research can help specialists in preparing mathematics curricula and developing its activities according to the
realistic mathematics theory to keep up with the developments around the world, as it is considered the first study in
Iraq.

2- It helps teachers to apply this strategy in mathematics lessons, where it works on transferring knowledge into
application, which is not an easy task and requires persistence, diligence, and the awareness of this strategy to make
teaching and learning more effective.

3- Assisting students in developing and understanding mathematical interrelation through concerning real contexts
in teaching and learning situations.
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Research objective:

This research aims to: determine the impact of a proposed strategy based on the realistic mathematics theory in the
mathematical interrelation among the third intermediate grade female students.

Research hypothesis:

There is no statistically significant difference at the significance level (0.05) between the scores' mean of the
experimental group students who studied in the light of (a suggested strategy based on the realistic mathematics
theory) and the scores' mean of the control group students who studied through the traditional method in the
mathematical interrelation test.

Hoipty = 1y

Hytpy # uy
Research limitations:

The third intermediate grade female students of the intermediate day schools for girls affiliated to Rusafa General
Education Directorate in Baghdad Governorate, the academic year 2021-2022
Topics of the (first, second and third) chapters of the mathematics text book, which is scheduled to be taught to the
third intermediate grade students, the Ministry of Education, 3rd edition of 2021, revised by a committee in the
Ministry of Education.

Achievement and areas of mathematical interrelation (linking mathematics to its branches, linking mathematics to
other sciences, linking mathematics to life).

Terms identification:

* Impact: it is “the result of a desirable or undesirable change that occurs to the student as a result of the intended
learning process.” (Shehata and Zainab, 2003: 22)

* Strategy: it is “all the basic steps that the teacher sets in order to achieve the curriculum objectives, in which every
action or procedure that has a purpose is included.” (Atiya, 2009: 38)

* Realistic Mathematics: It is "a theory in teaching and learning of mathematics that considers mathematics as a
human activity linked to reality." (Makonye,2014:40)

* Mathematical interrelation: it is "the areas through which learners recognize the importance of mathematics in
all their educational stages, its branches applications, its contribution in other sciences, and various life activities, as
well as contribution in each other." (Obaid, 2004: 72)

Theoretical background and previous studies
First, the theoretical background:

The first axis: Realistic mathematics theory
A Brief History of the Theory of Teaching and Learning Realistic Mathematics:

The development of mathematics curricula started in many European countries and the United States of America in
the late sixties, and a trend emerged in Netherlands to reform mathematics education in Netherlands, instead of the
American approach "New Math", which was a proposal for the Dutch education through translated books, and there
were four different currents:

1) Sees the need to adhere to traditional mathematics in Dutch education.

2) The experiential trend is preferred.

3) Constructivist trend is preferred.

4) New Math entrance is preferred,

The experts of the new Dutch curricula were interested in all these trends, and the actual reform movement began in
1968 AD with the Wiskobas project (Mathematics project for secondary schools in the Netherlands).

(Van den Heuvel — Panhuizen,2001:1-2)

The theory of realistic mathematics is common for developing students' understanding of mathematics cumulatively
to reach the ability to deduce their own intuitive methods in order to solve math problems and exercises using
multiple strategies that reach a deeper and more grounded understanding of mathematics, it also gives them the
ability to link different math topics in unconventional ways. (Van,2003,54)

Principles of the theory of Realistic mathematics:
Realistic mathematics teaching and learning began as a vision or philosophy, and then developed into a theory with

teaching principles. (Kizito, 2012: 88)

Here are the six most common principles:
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1- The principle of activity: Realistic mathematics emphasizes that mathematics education is a constructive activity
in the social environment, where teachers and students interact and cooperate with the aim of students acquiring
knowledge gradually.(Papadakist et al,2016:2)

2- The principle of realism:

Realistic mathematics emphasizes the use of basic concepts of mathematics, because it is a human activity linked to
reality and is not an important amount of knowledge, but rather a problem-solving activity, arranging the material in
topics related to reality.(Heuvel-Panhuizen, 2003:9).

3- The level principle: the student develops various levels of understanding while learning realistic mathematics,
and moves from illogical solutions to solutions in the same context through the formation of abbreviations and
mathematical structures.

4-The principle of interconnectedness:
Realistic mathematics topics and fields confirm that they are not separate from each other, but rather are
interconnected and integrated.

5- The principle of interaction:

Realistic mathematics emphasizes that it is not an individual activity but a collective activity It gives students
opportunities to share their strategies and ideas with others

(Van den Heuvel —Panhuizen& Drijvers,2014:522-523)

6- Guided discovery principle:

Realistic mathematics teaching encourages Guided reinvention by students where the learning environment is
designed to provide an opportunity to experience processes similar to the process in which mathematics was
discovered.((Makonye,2014:656 .)

The foundations of real mathematics theory:

Realistic mathematics contributes to simplifying the teaching and learning of mathematics, according to the
Freudenthal Institute (FI) foundations:

The first foundation :

Creating a positive environment for students that makes mathematics close to them and that it is related to their life
situations in which they live.

The second foundation: helps to reduce the idea that mathematics is complex, because mathematics is a stressful
human activity, and a process of re-invention directed to reduce this idea has been introduced, and reinvention
means the organization of learning in systematic steps.(Freudenthal, 1991)

Characteristics of Education According to theory of Realistic Mathematics :
Treffers (1987) categorizes five characteristics of real mathematics in teaching and learning mathematics:

First: "Using Real Problems": Real problems in real mathematics are used to demonstrate the appropriateness and
applicability of mathematics in the real world.

Second: "Using Models': Realistic mathematics uses this property, because it provides many opportunities for
teaching and learning by means of a plurality of models that are considered as means for understanding and solving
mathematical problems.

Third: “Using products and structures for students”: Which helps students to get out of abundantly stock of
knowledge and enable them to produce their own problems and ways to understand them.

Fourth: The interactive nature of the educational process: This feature encourages teamwork by practicing
shared thinking when solving problems that arise for them in the mathematical issue.
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Fifth: "Interference with the various paths": Realistic mathematics, through this feature, provides a great deal of
integrative and cumulative between the branches of mathematics among themselves, and between mathematics and
other sciences (163: Treffers, 1987).

The concept of mathematical interdependence : (NCTM, 1989) The American Standards Document indicates that
mathematics curricula must contain mathematical interdependence to enable students to look at mathematics as an
integrated whole, discover problems and analyze outcomes through the use of numerical, algebraic, graphic and
sensory mathematical models or by employing their mathematical thinking to expand their awareness of other
mathematical ideas, and employing mathematical models to solve problems that appear in other academic
subjects.(NCTM,1989:23)

Mathematics is characterized as a network of tight intellectual construction in which ideas are built on each other,
and are linked to each other by rules and laws.Consider its logical structure.(Jaradat, 1994: 22)

Mathematical coherence is of great importance in the progress of mathematics, especially in The field of
interdependence between the various fields of mathematics and close contact with the natural sciences and daily life,
this connection and interdependence led to the understanding of mathematics and its application in the study of
various sciences.There have been great and distinguished efforts in all educational institutions around the world in
linking the skills of teaching mathematics with the various other sciences.(Al-Hasani, 2011:191)

There are many studies that have classified the areas of sports interdependence among them is a classification
presented by (Badawi, 2003) for the fields of mathematical interdependence, and the most important of them are:

It is categorized into three sub-fields:

1- Connect mathematics in its fields: represented in the connections that the learner learns within the
mathematical topics as a homogeneous whole, such as geometry, arithmetic, algebra, operations on them, and
others.

2- Linking mathematics with other sciences: including physics, chemistry, health education, sports and others.
3- Connect mathematics to everyday life: It is represented in the functional role of mathematics in the daily life of
the learner, as it represents the language of dealing with all life facilities. (Badawi, 2003: 314)

Research Methodology and Procedures

Research Methodology:

The researcher followed the experimental method, due to its appropriation in achieving his research objectives and
hypotheses, and used the real experimental design for the equalized random groups of the post test of achievement
and mathematical interrelation, where it matches this research and achieves its objective.

The research community includes the third intermediate grade female students of the intermediate day schools for
girls affiliated to Rusafa General Education Directorate in Baghdad Governorate, the academic year 2021-2022.The
researcher intentionally chose Rusafa I General education Directorate of Baghdad as a community for his research.
Where he randomly chose Al-mawadda intermediate school for girls, and then chose the research sample of two
groups , one of them is experimental and includes (30) female students, and the other is a control group with (30)
female students randomly.

The researcher took into consideration the equivalence between the experimental and control groups in a number of
variables that may be overlapin their impact with the independent variable with the dependent variables such as
(age in months, intelligence, and prior knowledge) through the normal distribution, represented by the arithmetic
mean, standard deviation and standard error, and 95 % confidence interval for the population mean, as well as the
validity of the equality of variances hypothesis test according to (Levene-F) and the validity of the correlation
equality hypothesis test according to (t-test), all the indicators were equalized, as in Table (1):

Variable Levene’s test t-test Degree of | Statistical
For the equality of | for the equality of means freedom significance
variance
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F significance T significance
Age 0.160 | 0.691 -0.371 | 0.712 58 Not significant
Intelligence 0.035 | 0.853 0421 0.675 58 Not significant
Prior knowledge 0.063 | 0.802 0.960 0.341 58 Not significant

Table (1) Statistical description of the experimental and control groups with the variables (age, intelligence, prior
knowledge)

Research tools:

The researcher built a test to measure the research sample female students of the two groups’ ability to mathematical

interrelation; depending on previous studies that Addressed mathematical interrelation and the advice of arbitrators.

1) Face validity: The test face validitywas confirmed, by presenting it to a group of arbitrators, in order to know

their opinions, observations and suggestions regarding the extent of the test’s clarity and validity for the intended

objective, the logicality its objective items alternatives and their attraction, in addition to any other observations that

lead to improvement in the test’s type. The items were accepted and obtained an agreement of more than (85%)

from the arbitrators' opinions.

2) The construct validity: The validity of the internal consistency of the mathematical interrelation test was verified

by calculating the correlation between each of the following:

A- Eachitem score and the total score of the area: the results showed that it is statistically significant for all the test

items, and the values of the correlation coefficients ranged within the interval [0.382**-0.716**].

B- Each domain score and the total score of the test: the results showed that they are statistically significant for all

test skills, and the coefficients values ranged within the interval [0-810**-0.869**].

C- Each item score and the total score of the test: the results showed that it is statistically significant for all test

items, and the coefficients values ranged within the interval [0.309% - 0.585%*].

3)Statistical sample: After applying the test to the first exploratory sample (the information sample), it was re-

applied to a second exploratory sample (the statistical analysis sample), in order to verify the psychometric

properties of this test, the second sample consisted of (100) female students from Al-Iraq gap intermediate school

for girls, it is one of the Rusafa I General education Directorate schools in Baghdad.

A- The difficulty coefficient was calculated for all the objective test items (multiple-choice), which are (20) items,

and the coefficients ranged in the interval [0.35-0.63], which means that the difficulty of all the test items is

acceptable.

B- The discrimination coefficient of the test items was calculated for all the objective items of the test, and the

coefficients were found within the interval [0.33 -0.70 ], which means that the discrimination index of all the

mathematical interrelation test items is acceptable.

C- The effectiveness of the wrong distractors was calculated for all the objective test items, and all the coefficients

for the effectiveness of the wrong distractors came out negative. Therefore, all the items alternatives were kept

without modification or deletion.

D- (Cronbach's Alpha equation) was used to calculate the reliability of the mathematical interrelation test, and it was

equal to (0.80), and therefore it is considered a perfect reliability. Thus, the mathematical interrelation test is ready

in its final form for application.

Presentation and interpretation of results

1) To verify the validity of the null hypothesis:

“There is no statistically significant difference at the significance level (0.05) between the scores' mean of the

experimental group students who studied the mathematics subject according to (the proposed strategy based on the

realistic mathematics theory) and the scores' mean of the control group students who studied the same subject

according to the traditional method in the mathematical interrelation test”.

Table (2): Statistical description of the experimental and control groups to test the mathematical interrelation
among the experimental and control samples.

Group class Number of | Arithmetic Standard Standard 95 %Confidence
female mean deviation error interval
students upper | lower
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experimental

G

30

14.10

2.72093

0.49677

3.80079 | 0.93254

control

0)

30

11.73

2.82761

0.51625

3.80083 | 0.93250

Table (3): The t-test results for the two research groups in the mathematical interr

elation test

Variable Levene’s test t-test Degree of | Statistical
For the equality of | for the equality of means | freedom significance
variance
F significance T significance

Mathematical 0.152 | 0.698 3.303 | 0.002 58 significant

interrelation

As a result, the null hypothesis is rejected and the alternative hypothesis is accepted, which states that: “There is a
statistically significant difference at the significance level (0.05) between the scores' mean of the experimental group
students who studied the mathematics subject according to (the proposed strategy based on the realistic mathematics
theory)and the scores' mean of the control group students who studied the same subject according to the traditional
method in the mathematical interrelation test, in favor of the experimental group.
Interpretation and discussion of the results
The results shown in Table (3) related to the mathematical interrelation variable indicated the superiority of the
experimental group students who studied according to (a proposed strategy based on the realistic mathematics
theory) over the control group students who studied through the traditional method in mathematical interrelation
test, and this superiority is in favor of the experimental group.
Conclusions
1- The importance of the proposed strategy in raising the educational level of the female students of the research
sample in mathematics as a result of its positive impact in increasing the mathematical interrelation in comparison to
the control group female students who haven't experience the proposed strategy.
2- Teaching in the light of the proposed strategy made thefemale student the primary focus in the teaching and
learning process, and provided the students with opportunities to link information with each other and interpret
them.
Recommendations
1- Encouraging and motivation of male and female teachers to use (the proposed strategy) when teaching
mathematics to the intermediate stage and all educational stages; due to its positive impact on the mathematical
interrelation.
2- The use of the proposed strategy in developing the interrelation between the different topics in mathematics and
between mathematics and other topics and life situations.
Suggestions:
1- Conduction of a comparative study between (a proposed strategy based on the realistic mathematics theory) and
other strategies to identify their importance (impact) on mathematical interrelation.
2- Conduction of a research to find out the extent to which intermediate school students possess mathematical
interrelation.
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