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Abstract

This research aims to detect and examine the cognitive thinking skills of the students of mathematics departments in
the colleges of education in Baghdad , as well as to find the differences , which are due to the gender variable (
males and females ) and that affect the level of their cognitive thinking skills. The sample consisted of ( 544 )
students : ( 252 ) students for Ibn Al- Haitham college and ( 292 ) for Al- Mustansiriya university. The two
researchers used the t- test for this sample , where the results showed that all students possessed the cognitive
thinking skills and the female students sample's cognitive thinking was higher than the male students on the
cognitive thinking test.

Chapter one

First: The problem of research

Throughout their career , the two researchers noticed that most teachers solely use the usual traditional method in

presenting the academic content , ignoring the mental skills , despite the fact that all educational institutions call for

the necessity of teaching thinking skills and providing students with them , including the cognitive thinking skills.

But , this is not the case on the ground , and this negatively affects the students due to the continued use of the

method of instruction and memorization only , disregarding the thinking skills and their development. Also , they

noticed that most students are busy during attending their classes , lacking the ability of concentration and quick

judgment on the situations they are exposed to , so students have to promote self- reliance , but this requires them to

adopt many skills that are concerned with investing the available learning resources or looking for other learning

sources. At this point , the dire need for instilling the cognitive thinking skills within students was evident . Based on

the local studies that are used , including the studies of Ahmed ( 2009) and Abd ( 2010) , it was found that the

experimental group was superior to the control group in terms of the cognitive thinking skills. The current research

aims to find an answer to the following two questions :

1- Do the mathematics department students in the colleges of education possess the cognitive thinking skills ?

2-  Are there differences between male and female students in terms of their acquisition of cognitive thinking skills
2

Second : The importance of research

1) Theoretical importance

1- As both researchers know , it is the first research of its kind that delas with the cognitive thinking skills among
students of mathematics departments in the colleges of education .

2- It is an attempt to enrich the content of the Arab and Iraqi library , as it is one of the modern concepts in the
methods of teaching mathematics.

3- In our society , the cognitive thinking skills has not received much attention , thus the current study aims to lay
the groundwork of the theoretical framework of this concept.

4- Clarifying the cognitive thinking skills and the importance of their acquisition for college students studying in
mathematics departments.

2) Practical importance

1-  The results of this study drive the university officials to develop more programs to reinforce the concept of
cognitive thinking skills among students of the colleges of education in light of the current knowledge
advances.

2- The study recommends opening new academic channels for those who look for studying the cognitive thinking
skills.

3- The current study deals with college students, who are considered one of the most important segments of
society.
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Third : The objectives of research

This research aims to find out whether the students of colleges of education have the cognitive thinking skills , or

not , by answering the following questions:

1- Do students of the mathematics departments in the colleges of education have the cognitive thinking skills ?

2-  Are there differences between male and female students in terms of their acquisition of cognitive thinking skills
?

Fourth : The hypotheses of research

To reach the research objectives and answer its question , the two researchers set the following null hypotheses :

1- There is no statistically significant difference , at the significance level of ( 0.05 ), between the hypothetical
average performance scores and the real average performance scores of the mathematics departments students
in the colleges of education , in the cognitive thinking test .

2- There is no statistically significant difference , at the significance level of ( 0.05 ), between the average
performance of male and female students at the mathematics departments in the colleges of education , in the
cognitive thinking test prepared for this purpose.

Fifth : Limits of research

1-  Objective limits : Cognitive thinking skills .

2-  Spatial limits : Colleges of Education ( University of Baghdad , College of Education for Pure Sciences / Ibn
Al- Haytham and Al- Mustansiriya University , College of Education ).

3-  Time limits : The first semester of the academic year ( 2021 —2022).

4-  Human limits : Senior students in the colleges of education ( Mathematics Department).

Sixth : Definition of terms

Cognitive Thinking

Atiya (2015 ) defined it as : a form of thinking in which the individual tends to look for knowledge , acquire and

save it in his memory besides being able to retrieve and use it when he faces real- world problems or situations. (

Atiya, 2015 ,p. 142)

Cognitive thinking skills

The American Association for Supervision and Curriculum Development ( 1995) defined them as : separate

cognitive processes that serve as the primary structure of thinking and they include eight main skills and twenty sub-

skills. ( Langreher , 2002 : 55).

The two researchers procedurally defined the cognitive thinking skills as follows :

They are a set of basic mental processes that should be an intrinsic feature within the senior mathematics students in

the colleges of education , as this feature enables them to face real life situations and find the appropriate solutions

for them , estimated by their score in the cognitive thinking skills test prepared for this purpose.

Chapter two

The first part : Theoretical background

First : The cognitive thinking

Arifij and Nayef ( 2010) urged that the cognitive thinking is a method whose aim is to estimate the amount of

cognitive ideas students have in the their cognitive fields , identifying the central point in order to fix their

weaknesses and set the appropriate stage that promotes the individual's growth , where he can show his potentials

and uniqueness. ( Arifij and Nayef, 2010 : 131).

Cognitive thinking includes three main aspects :

1- Thinking is a cognitive mental process that includes a set of processing actions that occurred within the
cognitive system in the brain.

2- These processes can be inferred from one or more behaviors.

3- The purposeful directed thinking, which means that it is a purposeful process that is focused on solving
problems. ( Al- Kinani , 2005 : 23 ).

In this thinking , the individual tends to look for knowledge to acquire and save it in his memory besides being able

to retrieve and use it when he faces real- world problems or situations , where he is forced to use these experiences

and knowledge. This type of thinking requires mastery of cognitive thinking skills ( Atiya, 2015 : 142).

Second: The cognitive thinking skills
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Cognitive thinking consists of major skills and interrelated and inseparable sub- skills. ( Razzoky et al., 2019 : 105

).

Marzano et al. ( 1988) urged that the cognitive thinking skills are a set of mental processes that we call intelligence

processes that process content through multiple processes. They have ( 8 ) fundamental major dimensions and ( 21 )

sub- skills that can be shown through training teachers to think in order to reach the learning outcomes in the
classroom. ( Marzano et al. , 1988 )

These skills are considered one of the basic and critical skills for building thinking and one of the primary processes

that we use in processing information and data to achieve the educational goals. There are several taxonomies for

these skills , which are as follows :

- Marzano's Taxonomy.

- Taxonomy of the American Association for Supervision and Curriculum Development.

- Fisher's Taxonomy that is adopted by the two researchers and includes the following skills :

1- Information arrangement : It means arranging information so as to be easily retrieved. For this purpose, the
individual should be able to register and arrange the existing information based on their similarity or difference,
as well as their characteristics and summarize them appropriately. (Obaidat and Abu al- Sameed , 2005 : 101 ).

2- Inquiry skills : They are the actions made by the individual in order to solve his problems , or to find out
answers to the emerged questions or the current situation (Obaidat and Abu Al- Sameed , 2013 : 103 ).

3-  Skills related to justifications and reasons: These are the skills of providing reasons and justifications for ideas
and views to reach certain conclusions in order to get well- justifiable judgments ( Razzoky et al., 2019 : 114 ).

4-  Creative thinking skills : Torrance pointed out that creativity is how to find gaps in data or information ;
identify the missing information that leads to its inconsistency ; make hypotheses and form appropriate ideas ;
test those hypotheses ; and finally reach unique results. Torrance identified the three elements of creativity :
fluency , flexibility , originality. ( Torrance , 1995 : 23 ).

5- Evaluation skill : The goal of evaluation is to verify the reasonableness and quality of ideas. It includes the skill
of establishing a criterion in order to set rules for issuing judgments ; the skill of verification to verify and
ensure the accuracy of allegations ; and the skill of identifying errors in order to realize logical fallacies. (
Abdulaziz , 2013, p. 295)

The second part : Previous studies

Field studies on the cognitive thinking skills , including several Arab studies as follows :

1- Lin, Huifen & other (2006). The effect of varied cognitive strategies used to complement animated
instruction in facilitating achievement of higher order learning objectives.

2- Ahmed , Kifah Yahya Saleh (2009). The effect of a training program used to improve the cognitive
thinking skills of low and high self- efficacy college students.

3- Faeq Abd, Salwa ( 2010 ). The effect of an educational program on the development of cognitive thinking
skills among female students of the kindergarten department.

4- Othman , Fayza Bint (2011 ). The effect of using the cognitive thinking strategy on developing the creative
reading skills in the English language course among secondary school students in Taif.

5- Al-Rubaie, Shaza Qassem ( 2012 ). The effectiveness of the KWL strategy on the academic achievement of
fourth- grade literary section students in history and the development of their cognitive thinking skills.

6- Al- Sadeek , Nahla Abdel- Moati (2014 ) . Developing some of the cognitive thinking skills and mind habits
using visual thinking networks for science teaching among middle school students.

7- Al- Hakimi, Abdul- Hakim , Muhammad Al- Shawal and Abdul Ghani ( 2014 ) . The effectiveness of a
constructivist program in mathematics to develop the mathematical concepts and cognitive thinking skills
of the seventh grade students.

Chapter three

First : The methodology of research

The descriptive method of research was adopted , as it is based on describing the phenomenon , collecting

information , identifying the characteristics and relationships between its elements , its size , and its relationship to

other phenomena , analyzing the problem and finding a solution.

Second : The community of research

The current research community is represented by the undergraduate senior students at the mixed mathematics

departments in the colleges of education in Baghdad for the academic year ( 2021 — 2022 ).

The community incudes the mathematics departments at the colleges of education affiliated to the Universities of

Baghdad and Al- Mustansiriya (Ibn Al-Haytham College of Education for Pure Sciences and Al- Mustansiriya
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University , College of Education , Department of Mathematics). The total number of students at the University of
Baghdad was ( 861 ) male and female students in both morning and night classes , while the total number of students
at Al- Mustansiriya university was (1113) male and female students in morning and night classes. Thus , the total
community number was ( 1974 ) male and female students.

Third : The sample of research

The research sample consisted of the senior students at the mathematics departments in the Colleges of Education
for Pure Sciences - Ibn Al-Haytham at the University of Baghdad and the College of Education at Al- Mustansiriya
University. The sample consisted of ( 544 ) students : 252 students for the College of Education for Pure Sciences -
Ibn Al-Haytham and ( 292 ) for the College of Education - Al- Mustansiriya University.

Fourth : The tool of research

A cognitive thinking test was developed by the two researchers consisting of ( 39 ) items , including ( 8 ) essay items
and ( 31 ) four- options multiple-choice items.

Steps of developing a cognitive thinking test

Identifying the purpose of the test.

The first and primary step of building any test is to identify its purpose and the purpose of the current research is to
reveal the relationship between the cognitive thinking skills and mental alertness.

Identifying the cognitive thinking skills.

The two researchers adopted Fisher's taxonomy of the cognitive thinking skills and they are as follows : information
arrangement , inquiry , creative thinking skills , skills related to justification and reasons , evaluation skills.
Questionnaires were distributed showing these skills , their definitions and their suitability for college students, and
they were approved by arbitrators.

Presenting skills to the arbitrators

The two researchers presented the skills to the specialists in mathematics and psychology teaching methods in the
colleges of education to get their opinion about the suitability and validity of these skills.

- Drafting and formulating the test items

The (43 ) items are divided into ( 28 ) multi- choice items and ( 15 ) essay items. They were presented to the field
specialists , where some items were deleted. Based on the arbitrators' views , the essay items were developed in the
form of multi- choice items . Thus , the final form of test consisted of ( 39 ) items : 8 essay items and ( 31 ) four —
options multi- choice items.

Application to the first exploratory sample

The test was applied to a sample consisting of ( 25 ) male and female students , including ( 14 ) male senior students
and ( 11 ) female senior students at the Mathematics Department in the College of Education for Pure Sciences - Ibn
Al- Haytham, on Wednesday ( 12 /01 /2022).

Application to the second exploratory sample

The test was applied to a sample consisting of ( 100 ) male and female students , including ( 48 ) male senior
students and ( 52 ) female senior students at the Mathematics Department in the College of Education - Al-
Mustansiriya University ( night classes ), on 17 /01 /2022.

Correcting the test

The score of each multi- choice item ranged between ( 0 and 1) while the score of the essay items ranged between (
Oand?2).

The statistical analysis of the test items :

For the purpose of statistical analysis , the answer sheets were corrected , where the scores were arranged in
descending order : the top ( 27 ) answer sheets represent the upper group while and the low grade ( 27 ) sheets
represent the lower group.

a- The difficulty of test items

The difficulty coefficient was estimated using a formula related to the multi- choice and essay test items. According
to this formula , the difficulty coefficient of the essay items ranged between ( 0.3 - 0.72 ). Another formula was used
to estimate the difficulty coefficient of multi- choice items , which was ranged between ( 0.3 - 0.7 ) and this is an
acceptable rate . ( Al- Kubaisi, 2010 : 275 ).

b- Test items discrimination

A special formula was used to estimate the discrimatory power of the test items , and it was found that the rate was
acceptable , because it ranged between ( 0.22 - 0.78 ). This is based on what was suggested by Ebell ( 1972 : 269 ) ,
who urged that if the items range between ( 0.20 - 0.80 ) or more , they are acceptable.

c- The effectiveness of alternatives
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A certain equation was used to estimate the effectiveness of alternatives of the multi- choice items , and it was found
that the wrong alternatives are negative , that is, they were more attractive to the lower group students than the upper
group, and according to Majid ( 2014 : 85 ), if all elements are negative , they are effective.
The psychometric properties
1-  Validity
It is the test ability to actually measure what it was set to measure, and to provides relevant information to the
decisions on which it is based ( Al- Galabi : 2005 , 84 ).
Validity is one of the most important characteristics of any test because it is related to its objectives.
1) Face validity :
The best way to verify this point is to present the items to the arbitrators and specialists to ensure the test's
representation and suitability for the feature to be measured ( Ebell , 1972 : 565 ).
2-  Construct validity
It is called construct validity because it refers to the extent to which the test scores match the construct that has been
adopted, thus, the construct invalidity means that the test results don’t match the theoretical assumptions. In this
research , Pearson's correlation coefficient was used ( Al- Kubaisi, 2010 : 267 ).
Reliability
The reliability coefficient was calculated using the Cronbach's alpha formula where the degree of reliability was (
0.877) , which is considered an acceptable rate according to Al- Nabhan ( 2004 : 240 ).
Reliability rate after correction
Estimating reliability with another corrector: the essay items were corrected by another corrector , and a sample of
individuals was taken from the sample of the statistical analysis . The rate of the reliability coefficient between one
of the two researchers and the other corrector was ( 97% ), which is a high and acceptable percentage.
Reliability and correction over time: one of the two researchers randomly selected ( 40 ) exam papers from the
sample of statistical analysis consisting of (100 ) male and female students, and she re-corrected the test ( 15 ) days
after the first correction, and she found that the results were ( 99% ) identical, which is a high and acceptable
percentage.
The final application of test
The test was finally applied to the research sample after all adjustments , on Wednesday ( 19 — 01 - 2022 ) on the
students of the College of Education - Al- Mustansiriya University , on Tuesday ( 25 — 01 - 2022 ) on the students of
the College of Education for Pure Sciences - Ibn Al-Haytham - University of Baghdad ( morning classes ) , and on
Tuesday ( 01 — 02 — 2022 ) on the students of the College of Education for Pure Sciences - Ibn Al-Haytham -
University of Baghdad ( night classes ).
Chapter four
Presentation and discussion of results
Verifying the first hypothesis which states the following :
There is no statistically significant difference , at the significance level of ( 0.05 ), between the hypothetical average
performance scores and the real average performance scores of the mathematics departments students in the colleges
of education , in the cognitive thinking test.
The real mean of the independent sample was ( 23.702 ) while the hypothetical mean was (21) ; the estimated t-
value was ( 5.997 ) and was greater than the tabulated value of (1.96 ) , at the significance level of ( 0.05). This
means that there is a statistically significant difference between the hypothetical and real averages and in favor of
the real average performance of the sample. Thus, the null hypothesis is rejected and the alternative one is accepted ,
and this indicates that the research sample enjoy cognitive thinking , as shown in Table no. (1 ):

Table no. (1). The real and hypothetical means and the estimated t- value

Group Mean Standard standard t-test Tabulated t- | Sample
deviation error value

Real mean 23.7026 8.3469 0.4506 5.997 1.96 | 343

Hypothetical 21

mean

Verifying the second null hypothesis which states the following :
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There is no statistically significant difference , at the significance level of ( 0.05 ), between the average performance
of male and female students at the mathematics departments in the colleges of education , in the cognitive thinking
test prepared for this purpose.

The arithmetic averages of two independent samples were estimated for the male and female students’ scores in the
cognitive thinking test, where it was found that the average scores of the male students were ( 20.701 ), while the
average scores of the female students were ( 30.794 ). After comparing the averages of male and female students , t-
test was used for two unequal independent samples , where the estimated t- value was ( 12.273 ) at the significance
level of (0.05), thus we reject the null hypothesis and accept the alternative one. This means that that there is a
difference in favor of the female students, as shown in Table no. (2):

Gender /| Sample Mean Standard Standard t- test Tabulated t-
group error deviation value
Male students | 241 20.701 7.791 50191 12.273 1.96
Female 102 30.794 4.401 43581 12.273
students
Conclusions

Based on the results of research , the following can be concluded :

1- Male and female students at the mathematics departments in the colleges of education in Baghdad possess the
cognitive thinking skills.

2- There is a statistically significant difference between male and female students in the cognitive thinking skills
test, in favor of females.

Recommendations

According to the research findings , the following recommendations are made:

1- Call the colleges of education in Baghdad to reconsider their curricula because they are the main pool that
provides the educational institutions with teachers and to realize the importance of cognitive thinking skills for
those future teachers.

2- Teachers at the educational institutions should use modern strategies to cope with knowledge advances and to
develop the cognitive thinking skills.

Suggestions and proposals

1-  Develop a study on cognitive thinking skills and their relationship to mental flexibility.

2- Make a study on cognitive thinking and its relationship to mental agility.
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