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Abstract: The research aims at identifying the level of imaginative thinking skills in mathematics
among fourth scientific grade students.For this purpose, the researcher adopted the descriptive (survey)
approach, as an imaginative thinking test was built and applied to the research sample that consists of
(301) students from fourth scientific grade students who are distributed to secondary and Preparatory
schools,they are Al-Furat Preparatory, Al-Hindiya Preparatory school and Al-Rajiba Preparatory
school , who are affiliated to the Al-Hindiya Education Department of the General Directorate in the
Holy Karbala Governorate for the academic year (2021-2022). The imaginative thinking test consisted
of (36) items of four alternatives multiple-choice objective test, where its validity and reliability were
verified and it was acceptable. The test was applied in the final form, the researchers used the statistical
package (SPSS), and the results showed that the research sample possessed imaginative thinking skills.

Chapter One - Research identification

First: research problem

However the scientific development and technological progress, many people, in general, have
weaknesses in thinking and imaginative thinking in particular, and because thinking has a central and
essential place among specialists as well as non-specialists, Therefore, communities demand their
members to think, Schools, teachers and parents all ask their students and children to think. (Yusuf,
2010: 249)

From literature and previous studies that studied imaginative thinking, they emphasized the study of
this variable, such as the study (Mahdi, 2021) and the study (Kulabi, 2021). They found out that there
is a weakness in the students in imaginative thinking, also, the researcher felt, with his experience in
teaching field for fifteen years, that the students do not use their imaginative thinking well.

Second, importance:

1. This is the first research in Iraq and the Arab world, within knowledge of the two researchers, which
investigates the imaginative thinking possession in mathematics among fourth scientific grade students.
2. It provides a tool to detect of theimaginative thinking among fourth scientific grade students

3. It helps the curriculum developers to interst in the imaginative thinking when developing the
curriculum scheduled for the study.

Third: Research objective:

The current research aims at identifying if the fourth grade students have imaginative thinking skills in
mathematics.

Fourth: Research hypothesis:

There is no statistically significant difference at the level (0.05) between the real and hypothetical
average performance of the fourth scientific grade students in the imaginative thinking test.

Fifth: Research Limitation:

1. Fourth scientific grade Students in the government preparatory and secondary day schools in the
Educational Directorate of the Holy Karbala Governorate, Al-Hindiya District Educational
Department.

2. First semester of the academic year (2021-2022 AD).

Sixth: Terms identification:

Imaginative thinking: It was defined by:

1. (Reber, 1987:50): “It is a psychological activity during which the installation and merging process
were performed between memory components and the mental images that were formed before through
past experiences, and the results of all the previous are new mental formations and forms.”

2. (Al-Tayyib, 2006: 181): “It is the mental process during which the installation and merging process
were performed between memory components and the mental images that were formed before, through
past experiences, and all this resulted in new forms.”

The researchers define imaginative thinking procedurally as it is a mental activity represented by the
students' ability to see things in new and innovative ways, generate possibilities, make connections and
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imaginary alternatives, perform imaginary mental transformations, and produce an imaginary mental
image, It can be measured by the score which the students obtained in imaginative thinking test
prepared by the researcher."

Chapter two: theoretical background and previous studies

First, theoretical background:

The ancient Greek scholars were interested in imagination, as Aristotle explained that imagination is a
movement produced by sensation because imagination cannot appear without any feel,

When Aristotle introduced the imagination concept, he emphasized sensation, for two reasons, the first
of which is that understanding and sensation are the imagination origin, and secondly, that the
movement mentioned in the concept means that imagination is a dynamic process, also, Aristotle
identified the relationship between imagination and memory, as he explained that they are connected,
and he showed that the things that are basic subjects of memory are the same as imagination subjects,
While Plato says that the relationship between imagination and memory varies according to the
different imaginary subjects, for example the sensible object, which is imagining it by perceiving its
image preserved by the imagination, and that Plato distinguishes between two types of memory, the
first of which is connected to the imagination and the second is separate from it. (Jawdah, 1984: 5-7)
The Arab scholars were influenced by Greek philosophy, Al-Farabi was influenced by the idea of the
sensible objects impression, as explained by Aristotle, Ibn Sina identified the imagination as an internal
force that superimposes what is in the imagination and separates others. (Jawdah, 1984: 20)
Imaginative thinking characteristics:

1- Arranges and forms past perceptions and transforms them from one form to another.

2- One of thinking patterns.

3- It is related to the individual behavior and its purpose to solve a problem.

4- Tt depends on ideas and information fixed in the mind.

Application of imaginative thinking in the educational process:

The imaginative thinking was applied on the educational process and many fruitful outcomes have
been added to it, this was through the application of imaginative thinking in developing various
methods of developing mental activity, whether activating imaginative thinking as an automatic and
free activity or through school programs, this happen through the non-stereotypical teacher (automated)
in creating a diversified, integrated, continuous environment between what is imaginary and what is
lived, the teacher does not summarize his work by developing the ability to memorize and remember,
but rather activate imaginative thinking in the educational process, and imaginative thinking is one of
the most important tools that can be promoted by achieving integration between the elements of
imagination and the elements of memory, which is what activates within individuals what we can call
the creative state.

The importance of imaginative thinking skills in the educational process:

1- It represents the beating heart of any educational experience.

2- It is considered a center for every dimension of the curriculum and for every field of effective
thinking in general and imaginative and creative thinking in particular.

3- It provides a meaning or life to any topic or idea.

4- 1t is considered a requirement of great importance for the effective and fruitful educational practice.
5- It develops learner mental activity.

6- It unleashes ideas.

7- It works to retrieve experiences and information previously stored in memory and to use it in a new
situation.

(31: 2003, Egan) and (Al-Mansi, 2007: 58)

Second: previous studies:

1. (Atta, 2021) Study: This study aimed at identifying the imaginative thinking skills included in the
chemistry books content for the preparatory stage and used the descriptive analytical approach, the
study sample consisted of the fourth scientific, fifth scientific and sixth scientific curriculum, the study
found that the sixth biological scientific book includes the highest imaginative thinking skills by 42%
among the three books, followed by the fifth biological scientific book by 30%, and the fourth
scientific book comes in the last of 28%.

2. (Al-Kulabi, 2021) Study: This study aimed at identifying the impact of the guided imagination
strategy using (google classroom) on the achievement and imaginative thinking of biology for fourth-
grade scientific students, the study concluded that there is a statistically significant difference between
the two research groups mean scores in favor of the experimental group in the imaginative thinking
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test, which reached (0.867), this means that there was a positive impact of teaching the guided
imagination strategy using goole classroom on achievement and imaginative thinking skills.

Chapter Three / Research Procedures

First: Research Methodology: the researchers adopted here the descriptive (survey) method to
achieve the research objectives.

Second: research community: The research community consists of all fourth scientific grade students,
who reached to (1213) students from secondary and preparatory day schools for boys only in Al-
Hindiya District, which is affiliated to Educational Directorate of the Holy Karbala Governorate. There
are (14) schools.

Third: research sample: Since the research community is wide, the researchers chose a random
sample to represent the original community, as indicated by (Afaneh, 1997: 325). The sample will
consist of (301) students from the fourth scientific grade students in secondary and preparatory
government day schools for boys for the year The academic year (2021-2022) AD in the Al-Hindiya
district of the Directorate of Education of the Holy Karbala Governorate, according to an equation.
Research tool: The imaginative thinking test was built to measure the imaginative thinking skills of the
research sample:

Steps of constructing an imaginative thinking test:

1. Determining the test objective: The test objective is to measure the imaginative thinking skills of
the research sample.

2. Determining the imaginative thinking skills: the imaginative thinking skills were determined from
the theoretical literature and previous studies.

3. Determining the test items: The test items were determined based on the skills that were previously
identified.

4. Formulation of test items: (39) multiple-choice objective test items with four alternatives
distributed based on the skills were formulated, as follows (6) items for the first skill, (9) items for the
second skill, (3) items for the third skill, and (3) items for the fourth skill, (15) items for the fifth skill,
and (3) items for the sixth skill.

5. Presentation of the test to the arbitrators: The researcher verified the face validity by presenting
the test items to a group of arbitrators specialized in teaching methods and psychology, to express their
proposed opinions of amendments. The agreement was (80%) or more and was adopted and the test
was appropriate to the students level.

6. First exploratory application of the imaginative thinking test: to identify the imaginative
thinking test items clarity, its instructions, and the answer time.

7. Second exploratory application: to verify the statistical analyzes and psychometric characteristics
of the items, the researchers applied the test to a sample of (195) fourth scientific students who were
randomly selected from the research community and not the research sample.

8. Test correction instructions: The imaginative thinking test was one of the objective tests of a
multiple-choice type with four alternatives, and the correction key was (0,1), meaning the score is
between (0-39).

9. Statistical analysis of the test items:

A-Difficulty and ease coefficient of the test items: By applying the difficulty equation for each of the
test items, the difficulty coefficient ranged between (0.29 -0.79). They are acceptable transactions,
except for the third item, which was easy and omitted, the eighth item was also omitted for its ease, and
the twenty-fourth item was omitted due to its difficulty.

B - Discriminatory power: The discrimination coefficient was calculated according to the special
discrimination equation for each of imaginative thinking items and found that it ranges between (0.21-
0.66) and is considered acceptable.

C- Alternatives effectiveness: The equation for the wrong alternatives effectiveness was applied to
each of the test items and it was found that all the alternatives were effective because they were all with
a negative sign, and thus all alternatives were considered suitable for the test.

10. Verification of the psychometric properties:

First: validity:

A. Face validity: Face validity was verified by presenting the test items to a group of arbitrators in the
mathematics field and mathematics teaching methods, measurement and evaluation, and the agreement
was (0.80) or more.

B. Construction validity: To verify the validity of the construction, the researcher found the
connection coefficient of each item with the skill which it belongs, as well as the skill degree with the
total degree by using Pearson’s coefficient for this purpose. The connection coefficient of each
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itemdegree with the skill degree to which it belongs was statistically significant because it ranged
between (0.28-0.64), and the connection coefficient of each domain’s score with the total score was a
statistical function because it ranged between (0.999-0.994), and for this reason the test items of the
imaginative thinking test are considered validity and the test items become (36) items.
Second: reliability: test reliability was verified by the Alpha-Cronbach connection coefficient, and the
score was (0.689). To make sure, the researcher used the Split-Half, and the score was (0.65), then it
was treated with the Spearman equation, and the result was (0.71), and this means that the test is
reliable.
11. Final application of the test: The test was applied after verifying its items validity terms of
statistical analysis and psychometric properties. Three items were omitted from it, and it became (36)
items, and it is ready for application, The research sample of (301) who were chosen randomly and
were distributed to three government secondary and preparatory day schools in the Al-Hindiya district
which is affiliated to Educational Directorate of the Holy Karbala Governorate for the academic year
2022-2021, was tested in cooperation with school principals, and the researcher applied the test by
himself. Sample scores were obtained.
Chapter four:
First: Presentation and interpretation of the results: The results related to imaginative thinking:
To identify the results related to the imaginative thinking of the fourth scientific grade students, the
following hypothesis was tested: There is no statistically significant difference at the level (0.05)
between the average real and hypothetical performance of the fourth scientific grade students in
the imaginative thinking test.
After collection of data regarding the grades obtained by the fourth scientific grade students in the
imaginative thinking test, it was found that the real average performance of the sample as a whole was
(20.03) when compared with the hypothetical average of (18) degrees, It was clear that the average real
performance of the fourth scientific grade students is higher than the hypothetical average performance.
In the statistical treatment, the researcher used ttest for one sample, and the calculated “t” value was
(9.245) which is greater than the tabular “t” value (1.980) at the level (0.05) with a degree of freedom
(300). It was clear that there was a statistically significant difference at the level (0.05 in favor of the
average real performance, so the null hypothesis is rejected and the alternative hypothesis is accepted
in favor of the average true performance.
Table (1)
It shows the results of T test in order to measure the difference between the average real and
hypothetical performance of the fourth scientific grade students.

Group Average standard standard t value | t value
score deviation error Calculated tabular

real average 20.033 3.816 2.219 9.245 1.98

hypothetical 18

mean

Interpretation of imaginative thinking results:

By comparing the mean scores of the real and hypothetical performance of the imaginative thinking
test among fourth scientific grade students, it became clear that the research sample had imaginative
thinking, This may be attributed to the fact that the adult's imagination is fertile and connected to laws
and rules, so his imagination is directed towards a goal, solving a specific problem, or facing a
confusing situation (Al-Mansi, 2017), meaning that students often use their imaginative thinking when
they try to see things with the eyes of their minds, what the student can imagine can be visualized in the
form of written or spoken words or through drawings and pictures, as it is sometimes difficult for
students to study mathematical topics that cannot be seen by the eye, Therefore, it cannot be
comprehended without resorting to imaginative thinking. So, fourth-grade scientific students had
imaginative thinking to achieve learning in mathematics field.

Second: Conclusions:

Fourth scientific grade students of Al-Hindiya district of the Holy Karbala Educational Directorate
have an imaginative thinking.

Third: Recommendations:

In light of the conclusions, we recommend the following:

1- Include the curriculum in the preparatory stage for the imaginative thinking skills.

2- Encouraging fourth grade students to employ their imaginative ideas in their understanding of
mathematics.

Proposals:
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In light of the results, the researchers suggest the following:

1- Conducting similar studies at different stages for the research sample.

2- Analyzing the preparatory and secondary school curricula in the light of imaginative thinking skills.
3- Studying imaginative thinking relationship with each wvariable (visual thinking, spatial
intelligence,......)

4- Conducting an experimental study of the imaginative thinking variable in the secondary stage.
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