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Abstract:
This research aims to examine the correlation between creative problem solving skills in mathematics and the perceptual 

speed. The descriptive correlational research method was used after the research community, which included the fourth-
grade high school students ( scientific track ) in outstanding schools in Karbala and Wasit Directorates General of Education
was selected. The community was randomly selected and distributed and it consisted of ( 269 ) students. For the purpose of 
collecting data , two tests were built : the creative problem solving skills in math test and the perceptual speed test. The two 
tests were applied to two exploratory samples to verify the clarity of the items of each test, set its answering time, make the 
proper statistical analysis, and check their psychometric properties. Then the appropriate statistical methods were adopted to 
analyze the results of applying the two tests to the main sample, where the results indicated that the research sample 
possessed the creative problem solving skills in math as well as the perceptual speed; and that there was a positive 

correlation between these skills and the perceptual speed of the research sample.
The problem of research

The initiative of Trends in International Mathematics and Science Study (TIMSS ), made by the International Association 
for the Evaluation of Educational Achievement (IEA), and which is held every four years in the Netherlands , has called for 
the imperative to pay more attention to the creative problem solving skills in math , thus it has urged the educational system 
to provide the essential programs and training courses and hold seminars for all teachers and students in order to develop 
their problem solving skills in creative ways and train them on how to use. ( Abu Libda , 2008 : 49 ) (Zkear & el al 

,2022:110) (Ahmed & el al, 2021:6900)
Perceptual speed is one of the mental capacities of students that should be developed and reinforced , as it is very important 
faculty that enables man to perceive the details of the visual models ( features of similarity and difference ) and to classify 

words and symbols.
As the need for enhancing the outcomes of learning and teaching mathematics system is increased , and due to the 

importance of creative problem solving skills in math – as they help reach creative solutions for the mathematical problems 
- and the previously mentioned recommendations and calls , as well as the importance of perceptual speed in the various 
educational situations and its impact on students’ learning and its role in showing their individual differences , the two 
researchers believed in the significance of examining the correlation between the creative problem solving skills ( CPS ) and

the perceptual speed of research sample. 
Then the research problem can be identified by answering the following question: Is there a correlation between the 
creative problem solving skills in math among the fourth- grade high school students ( scientific track ) in outstanding 

schools and their perceptual speed ?

The Importance of research
1-It highlights the importance of creative problem solving skills in math in the educational process by providing students with

training courses and setting the mood for thinking and meditation to invoke various ideas after being familiarized with the 
problems of the study subjects.

2-It helps teachers identify the individual differences of their students by paying attention to their perceptual speed , and this , 
in turn , promotes the educational process as a whole .

3-It provides a test of creative problem solving skills in math for the fourth grade high school students (scientific track ) in 
outstanding schools.

4-It provides a test of perceptual speed for the fourth grade high school students (scientific track) in outstanding schools.
5-It enriches the literature related to these two variables, as it still lacks further studies that link the perceptual speed with the 

creative problem-solving skills of outstanding students.

The objectives of research
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1-Find the correlation between the creative problem solving skills in math and the perceptual speed among the research 
sample.

2-Identify the nature and direction of this correlation.
The hypotheses of research

1-There is no statistically significant difference, at the significance level of ( 0.05 ) , between the real average performance 
and the hypothetical average performance of the research sample in the test of creative problem solving skills in math.

2-There is no statistically significant difference, at the significance level of ( 0.05 ) , between the real average performance 
and the hypothetical average performance of the research sample in the perceptual speed test.

3-There is no statistically significant correlation, at the significance level of (0.05 ) , between the creative problem solving 
skills in math and the perceptual speed of the research sample.

The limits of research
1-The fourth grade high school students ( scientific track ) in the outstanding schools.
2-Karbala and Wasit Directorates General for Education.
3-The first semester of the academic year ( 2021 – 2022 ).

The terms of research
a-Creative problem solving skills

Isaksen , Traffinger, and Dorval ( 2011 ) define it as : A broadly applicable framework that helps design and develop new , 
diverse and useful outcomes , in which creative and critical thinking tools are used to understand the problem and current 
opportunities , brainstorm and generate diverse and unusual ideas , and evaluate , implement and improve the solutions ( 

Isaksen , Treffinger , Dorval , 2011 : 14 ).
The researchers defined it procedurally as : the ability of fourth grade high school students ( scientific track ) in outstanding 
schools to master the skills of understanding the problem , brainstorming and implementing the solution as they enable them 
to face situations and problems and find creative solutions for these matters. The degree of mastery is determined by the 

score the outstanding superior students gain in the test of creative problem solving skills.
b-Perceptual speed 

Thurstone ( 1938 ) defined it in Al- Kubaisi and Al- Khatib study (2015 ) as: It is the ability to quickly perceive the details 
of the visual models ( features of similarity and difference ) and to classify words. ( Al- Kubaisi and Al-Khatib , 2015 : 52 ).
The two researchers provided a procedural definition of it : it is the ability of fourth- grade high school students ( scientific 
track ) in the outstanding schools to identify the similarities and differences of the existing visual models , and to quickly 
classify the symbols. The degree of its mastery is determined by the score the outstanding superior students gain in the test.

Creative problem solving skills in math 
One of the models that dealt with creative problem solving and its skills is the Guilford’s model , in which he suggests that
creative thinking is a form of problem solving techniques ; and Alex Osborne’s model , in which he emphasizes the great 
role of imagination and creativity in solving problems that the individual faces. In his book , Applied Imagination ( 1963), 
he presented many rules and basic terms that can be used in generating ideas and in imagining without previous inspiration. 

( Jarwan , 2002 : 113 ).
Al- Asar ( 2000 ) indicates that creative problem solving skills represent a process in which ideas are generated and then 
evaluated , and include convergent thinking and divergent thinking, as generating ideas and alternatives is based on 
divergent thinking while evaluating ideas and choosing the best one is based on convergent thinking . (Al- Asar , 2000 : 33) 

Components and skills of the creative problem solving 
The Osborne - Barnes model for creative problem solving has passed several developments and there are successive 
versions of it. In (2000 ) , the features of the sixth and final version were displayed by Traffinger , Isaksen and Dorval. In 
this version , the model took the circular shape that was different from the previous versions , as metacognitive thinking was 
added. Through this model, operational processes are to be followed up through active plans because when using creative 
problem solving skills, the individual has to assemble all components in a single task through the planning process that 

helps determine where to start and the available possibilities. ( Traffinger , et al. 2006 :25 ).
The creative problem- solving model in this version consists of the following components :

-The first component : understanding the problem. It involves recognizing the problem , collecting data and identifying the 
problem.

-The second component : idea generation ( Ideation ).
-The third component : implementation. It involves finding , developing and accepting solutions. ( Al- Asar , 2000 : 30 ).

Comparison between the usual problem solving method and creative problem solving method :
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The creative problem solving method differs from the usual problem solving method, as the former aims to look for unusual 
and new solutions and requires the mastery of creative thinking skills , which include originality , flexibility, and fluency , 
while the usual problem- solving method aims to find familiar (not up to date or creative ) proper solutions and doesn’t 

require the creative thinking skills. ( Salem , 2010 : 69 ).
Muhammad and Al- Sherbiny ( 2003 ) pointed out the differences between the usual problem solving technique and the 

creative one in the following table:

Comparison between the usual problem solving method and creative problem solving method Table no. 1

No. Points of comparison Usual problem solving method Creative problem solving method
1 Facts and data related to 

the problem
Thinking about a single idea to 

reach the required solution.
It moves from one idea to another and starts 
by understanding the problem and ends by 

solving it.
2 Prior knowledge Use the previous knowledge in a 

single idea.
It is used to generate authentic ideas and new 

information.
3 The way of thinking Closed loop Open loop
4 Mental processes Uncomplicated and simple. Complex 
5 Solutions Predictable , familiar and 

accessible.
Unfamiliar and require divergent thinking.

( Muhammad and El- Sherbiny , 2003 : 215 ) (Majeed & et al., 2021:250)
The researchers believe that creative problem solving skills improve individuals’ creative potentials as they include a 
variety of tools that help understand and focus on challenges, generate ideas and diverse alternatives, and be ready to take 
action concerning the new opportunities. This in turn, arranges and regulate individuals’ experiences , enabling them of 
applying their ideas to their real life situations , making the right decisions and expressing their views freely. (Majeed & et 

al., 2021:180) , (Jawad & et al, 2021: 201)

Perceptual speed
Thurstone ( 1944 ) showed that the perceptual speed includes identifying , discovering and perceiving the minute details of 

any situation quickly and accurately according to a specific visual model ( Thurstone , 1944 : 189 ).
Guilford ( 1967 ) suggested that perceptual speed differs in terms of perceiving symbols ( it is called the evaluation of 
symbolic units ) and objects ( it is called the evaluation of formal units). Also, there are also several patterns of perceptual 

speed in the motor, auditory and other fields so that we need more further research to identify them ( Guilford , 1967 : 45 ).
Perceptual speed is one of the most definite perceptual abilities in academic research , as it is handled and discussed in all 
research that includes tests that measure the simple perceptual tasks speed. Its main distinguishing feature is the quick 

comparison between objects and symbols. ( Abu Hatab , 1973 : 279) (Jasim & el al, 2022)
Das believed that the perceptual speed is one of the main components of the information processing model in the brain, and 
it is greatly connected with mental capacities. It is present in all mental capacities but with different levels. ( Al- Kubaisi , 

2015 : 50).
Perceptual speed is related to situations and processes that force the individual to quickly perceive the details he deals with 
– perceive their features of similarity and difference. It is contrary to slow thinking because the crucial factor, here , is the 

speed , not its source. ( Abdul Hafez , 2016 : 260 ).
Perceptual speed and its relevance to the individual differences:

Payne ( 1973 ) thought that when psychology has its own methodologies , goals and topics , differences between individuals 
have been examined through the speed of their motor or psychomotor performance , the speed of problem solving , or the 

speed of cognitive processes. ( Payne , 1973 :105 ).
Ackeraman and Kanfer ( 1996 ) indicated that perceptual speed capacities play a great role in identifying the individual 
differences between individuals in the learning process , especially in the intermediate stage , that is , when the individual 
acquires the basics of performing a particular task and he seeks to simplify and upgrade its procedures and processes to 

reach its goals. (Ackerman & Kanfer , 1996 : 8 ).
Furneaux confirmed that perceptual speed is one of the main sources of revealing the individual differences between people. 
When applying intelligence tests to some individuals , the score on any scale indicates the three characteristics of any 

individual's performance , which are speed , accuracy and perseverance. ( Ryan , 2006 : 72 ).
The researchers believe that perceptual speed is a factor that is linked to mental capacities and is considered one of the 
essential factors of processing data and information of the educational situation. So, accuracy , attention and vigilance are 
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necessary processes that should accompany it to succeed in completing its mission and facilitate finding and identifying 
objects and patterns quickly besides its great role in identifying the individual differences within the learning process.

Previous studies :
No. Researcher 

name
Educational 

level
Sample 

type
Sample 

size
Subject Research 

methodology
Result

1 Cho &Yi Lin  
(2011) Korea 

Primary 
Intermediate

Secondary 

Males 733 Math Descriptive The study found that 
the positive family 
approach directly 
predicts the practices of 
creative problem 
solving in mathematics 
and science, and that 
there is no statistically 
significant difference 
between students of the 
three educational stages 
( primary , intermediate 
and secondary ) in 
creative problem 

solving.

2 Al-
Mashhadani
(2020 ) Iraq

Teachers Males 
and 

females 

100 Math Descriptive It is found that the 
sample male and female 
teachers have the ability 
to creatively solve 
problems ; there is a 
statistically significant 
difference in the 
creative problem 
solving test , that is due 
to the gender variable , 
in favor of the males ; 
and there is a 
statistically significant 
difference in the 
creative problem 
solving test , that is due 
according to years of 
service variable , in 
favor of individuals 
who worked in the field 
for more than (5 ) years 

.
The methodology of research:

In the current research and for its purpose, the researchers adopted the descriptive method. (Raheem, 2021: 255) 
The community of research :

It includes the fourth grade high school students ( scientific track ) in outstanding schools affiliated to Karbala and Wasit 
Directorates General of Education for the academic year ( 2021 – 2022 ). The community consisted of ( 269 ) students. 

(Hassan & el al, 2022: 1200)  
The sample of research  :

All members of the research community were randomly selected and distributed. 50 students of this community represented 
the exploratory sample that was used for the purpose of statistical analysis and psychometric characteristics, while ( 209 ) 

students represented the main sample.
The tools of research :
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Two tests were built;  a test to measure the creative problem solving skills in math and a test to measure the perceptual 
speed.

a-Test of creative problem solving skills in math , which included the following steps :
1-Identify the purpose of test :

it is developed to measure the creative problem solving skills in math among the research sample.
2-Identify the creative problem solving skills in math :

edition , presented by Traffinger et al. ( 2000 ). It is the latest thThe two researchers adopted the Osborne model, the 6
version and is characterized by flexibility. Its skills were as follows : understanding the problem , brainstorming and 

generating ideas , and work planning.
3-Create the test items :

In its initial form , the test consisted of ( 12 ) essay items.
4-Set the test instructions.
5-Present the test to the arbitrators to get their views on it :

According to the views of arbitrators who are specialized in the field of mathematics and its teaching methods , two items 
were deleted (items no. 6 and 9 ) due to their difficulty, while the rest of test items was approved by (80% ) or more. 

Thereby, the final test included ( 10 ) items only.
6-Apply the test to the exploratory sample :

To verify the statistical analyses and psychometric characteristics of test items , the researchers applied the test to the 
second exploratory sample that was consisted of ( 50 ) students , who were randomly selected from the research community.

7-Correct the test :
The items scores were divided into two sections : the score of first section ranged from ( 0 ) to ( 8 ) , while the score of 

second section ranged between  ( 0 ) and ( 6 ), where the total score of the test reached ( 70 ).
8-Statistical analysis of the test items:

First: Ease and difficulty coefficients : the results ranged between ( 0.29 ) and ( 0.74) for all test items , and it is 
considered an acceptable percentage according to what the resources indicated , except for item no. ( 7 ) whose coefficient 

was equal to (0.83 ) , so it was excluded.
Second: The discriminatory power of test items : it ranged between (0.26 ) and ( 0.40 ) for all items , and it is considered 
an acceptable percentage according to what the resources indicated , except for items no. ( 7 ) and ( 8 ) whose coefficients 

were equal to ( 0.10 ) , so they were excluded.
9-Check and verify the psychometric properties:

First : Validity :
a-Face validity : It has been verified by presenting the test to a number of arbitrators specialized in the field of mathematics 

and its teaching methods to get their views on it.
b-Construct validity : using the Pearson’s correlation coefficient to estimate the correlation coefficient between each of the 

test items with the total test score , where they ranged between ( 0.30 ) and ( 0.72 ) and this is considered a high rate 
indicating the internal consistency of the test items.

Second: Reliability :
Using Cronbach's alpha formula , the reliability coefficient was estimated at ( 0.73 ) , and it is considered a good and 
acceptable rate , as Majid ( 2013) suggested that the test reliability coefficient is acceptable if it is more than ( 0.65 ). ( 

Majid , 2014 :135 ).
b-The perceptual speed test , which included the following steps:
1-Identify the purpose of test :

It aims to measure the perceptual speed of the fourth grade high school students ( scientific track ) in outstanding schools.
2-Identify the dimensions of perceptual speed :

The three dimensions of perceptual speed were identified as follows : the first is the test of image similarities ; the second is 
the test of shape differences ; and the third is the test of letters or symbols cancellation. 

3-Create the test items :
For the test of image similarities , (16 ) were created , where one item was devoted for training and exercise and its answer
time was ( 2 ) minutes ; for test of shape differences , (16) items were created , where one item was devoted for training and 
exercise and its answer time was ( 2 ) minutes ; and for the test of letters or symbols cancellation , four mathematical 
symbols – that were previously learned by the student during his study of mathematics – were used and the student had to 

cancel ( identify ) ten repeated symbols among the group of symbols perceived .
4-Set the test instructions.
5-Present the test to the arbitrators to get their views on it :
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The test items were presented to a number of arbitrators specialized in the field of mathematics and its teaching methods. 
Based on their opinions , all test items were approved by ( 80% ) of votes or more.

6-Apply the test to the exploratory sample :
To verify the statistical analyses and psychometric characteristics of the test items , the researchers applied the test to the 

second exploratory sample that consisted of ( 50 ) students , who were randomly selected from the research community.
7-Correct of the test:

The first two tests included ( 15 ) multi- choice items for each test , where (1 ) mark was given for the correct answer and ( 
zero ) for the wrong or unanswered one , so the total score of each test was ( 15 ). As for the third test , ( 1 ) mark was to be 

given identifying the correct letter , so the total score for this test was ( 10 ). Finally , the test total score was ( 40 ).
8-Statistical analysis of the test items:

First : Ease and difficulty coefficients : the results ranged between ( 0.23 ) and ( 0.69) for all test items , and it is 
considered an acceptable percentage.

Second : The discriminatory power of test items : it ranged between ( 0.25 ) and ( 0.68 ) for all items , and it is 
considered an acceptable percentage.

Third : Effectiveness of wrong alternatives : the results were negative for all alternatives and this indicates their huge 
effectiveness. Accordingly , all alternatives were left unchanged.

9-Check and verify the psychometric properties:
First : Validity :

a-Face validity : It has been verified by presenting the test to a number of arbitrators specialized in the field of mathematics 
and its teaching methods , measurement and evaluation , and all items were highly approved.

b-Construct validity : the two researchers used the Pearson’s correlation coefficient to estimate the correlation coefficient 
between each of the test items with the total test score , where the results ranged between ( 0.30 ) and ( 0.72 ) and this is

considered a high rate indicating the internal consistency of the test items.
Second: Reliability :

Using Cronbach's alpha formula , the reliability coefficient was estimated at ( 0.80 ) , and it is considered a good and 
acceptable rate indicating the test reliability.

Final application for the test:
After applying the statistical treatments for the test of creative problem solving skills in math , which consisted of ( 8 ) items 
after excluding items no. ( 7 and 8 ) , and the perceptual speed test , which consisted of ( 31 ) items, the researchers applied 
the two tests and took into account the environmental conditions , consequently , the data and information are ready for the 

statistical analysis.
Presentation and interpretation of the results:

1-Results related to the creative problem solving skills in math :
The first hypothesis , which is related to the comparison of the real performance of the students with the hypothetical 

performance , was tested and the results were as follows :
After considering the scores of the research sample , it was found that the arithmetic mean of the real performance of the 
research sample was ( 31.58 ) whereas the hypothetical mean was ( 28 ) , indicating that the real performance of the students

exceeds the hypothetical performance.
To reveal the significant differences between the arithmetic mean and the hypothetical mean , the t- test was adopted for one 

independent sample , and the results were shown in Table no. ( 2 ).
Table 2:

Group Mean Standard 
deviation

Standard error Estimated t-
value

Tabulated  t-
value

Real average 
performance 

31.588 7.767 .5370 0.040 1.98

Hypothetical 
average 

performance

28

Based on the above table , it is found that the estimated value is higher than the tabulated one , so the null hypothesis is 
rejected and the alternative is accepted . Therefore , it is evident that the sampled students possess the creative problem 
solving skills in math and this is considered a logical finding from the researchers' point of view , since those students have 
gained previous experience through their study of the diverse topics of mathematics during their current educational stage 
and previous stages , in addition to the nature of mathematics subject , which is rich in situations and problems that drive 
students and force them to think about finding various and multiple solutions to these problems , and to make connections 
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between mathematical ideas to come up with unfamiliar and satisfactory results . Thus, the research sample students used 
their previous knowledge and experience in solving the test problems , emphasizing their creative abilities and their creative 

problem solving skills in math.
2-Results related to the perceptual speed:

The second hypothesis , which is related to the comparison of the real performance of the students with the hypothetical 
performance , was tested and the results were as follows :

After looking at the scores of the research sample , it was found that the arithmetic mean of the real performance of the 
research sample was ( 29.110) whereas the hypothetical mean was (20) , indicating that the real performance of the students 
exceeds the hypothetical performance. To find out the significant differences between the arithmetic mean and the 

hypothetical mean , the t- test was adopted for one independent sample , and the results were shown in Table no. (3 ).
Table 3:

Group Mean Standard 
deviation

Standard error Estimated t-
value

Tabulated  t-
value

Real average 
performance 

26.837 7.024 .4850 2.763 1.98

Hypothetical 
average 

performance

20

Based on the above table , it is found that the estimated value is higher than the tabulated one , so the null hypothesis is 
rejected and the alternative is accepted , in favor of the arithmetic mean of the real performance.  Therefore , it is evident 
that the sampled students enjoy the perceptual speed because students at this life stage become increasingly curious in 
dealing with the surrounding stimuli besides their love for knowledge , research , and learning . All these factors enhance 
their awareness and perceptual speed. Moreover, the nature of mathematics , which is related to induction, deduction , and 

accuracy, allows them to be trained to find and perceive the relationships between its elements. 
3-Results related to the correlation between the creative problem solving skills in math and the perceptual speed :

Pearson's correlation coefficient was used to calculate the correlation coefficient between the students' scores on the test 
prepared to measure the creative problem solving skills in math and their scores on the test prepared to measure their 
perceptual speed. To find out the significance of the correlation coefficient , the t- test was adopted to test the validity of the 

third hypothesis , and the results were shown in table no. (4).
Table 4:

Type of test Number of 
individuals

Arithmetic mean Standard 
deviation

Value of the 
correlation 
coefficient 

t- value of the 
correlation 

Creative 
problem solving 

skills in math

209 31.588 7.767 7.238

Perceptual speed 28.277 7.293
(**)  Correlation coefficient at significance level of ( 0.01 )

Based on the above table , we note that the estimated correlation coefficient between the creative problem solving skills in 
math and the perceptual speed among the research sample was ( 0.450 ), and this is considered a positive and acceptable 

correlation coefficient.
The estimated t- value for the significance of correlation coefficient was ( 7.238 ), which is greater than the tabulated t-
value of (1.98 ) , at a significance level of (0.01) and a degree of freedom of ( 208 ), indicating the rejection of the null
hypothesis and acceptance of the alternative. This means that there is a positive correlation between these two variables. 
The researchers believe that the more the research sample are able to use creative and unfamiliar methods to solve the 
mathematical problems , the more they can perceive the minute details quickly and accurately ; and the higher the creative 
problem solving skills in math they have , the faster their perception of details. In other words , when the individual tries to 
generate diverse and unusual ideas using higher thinking skills and then plans to implement them and find the proper 
solution to the problem he faces , this enhances and improves his accuracy of observation , speed of performance and 

intuition and this , in turn , enhances his ability of quick perception.
Second : Conclusions

1-The research sample students possess the creative problem solving skills in math.
2-The research sample enjoys the perceptual speed.
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3-There is a positive correlation between the creative problem solving skills in math and the perceptual speed among the 
research sample.

Recommendations
-The Directorate- General of Curricula has to emphasize and highlight the creative problem solving skills and its importance 

for students when developing mathematics curricula in general and the fourth- grade curriculum in particular , besides 
developing the mathematical problems that promotes creativity and speed of perception.

-Mathematics teachers have to recognize the creative problem solving skills in math and enhance their perceptual speed so 
we advise the educational system to set up training courses and hold seminars for both teachers and students.

-Directorate General of Education has to focus on enhancing and developing students’ mental capacities , including the 
perceptual speed , to keep pace with the tremendous scientific advancements , as well as providing the required training 

courses , seminars and programs.
Suggestions and proposals 

-Develop a training program for students to train them on the perceptual speed.
-Conduct a similar study for regular school students and compare the results of both studies.
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