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Abstract

This research aimed to determine the relationship between problem-solving skills and creative thinking
among mathematics teachers in the city of Diyala, Irag. The descriptive research method is the correlation
type. The statistical population was 180 mathematics teachers in Diyala city, and 123 people were selected
by simple random sampling method using the Cochrane formula. Measurement Instruments Cassidy and
Long (1996) 6-component Problem Solving Skills Questionnaire, helplessness, control in problem solving,
creative style, self-confidence in problem solving, avoidant style, problem-solving orientation, and creative
thinking Welch and McDowell (2002). ). To analyze the results, Pearson correlation coefficient and step-by-
step regression were used using SPSS. The results showed that there is a relationship between problem-
solving skills and creative thinking among mathematics teachers in the city of Diyala. The variance of
inability, control in solving problems, creative style, self-confidence in solving problems, avoidance style,
and tendency towards solving problems are 3.3, respectively, 1.7, 0.48. 11.7, 10.1 and 27.4 percent
participated in creative thinking. The best predictors of creative thinking in gradual decline are creative
style, problem-solving orientation, and avoidant style.
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1. Introduction

One of the basic thinking skills is problem solving skills. A problem is a conflict or difference between the
current situation and another situation that the person wants to achieve. In fact, when a person faces a
situation to which he cannot respond quickly with the information and skills he has, he faces a problem
(Saif, 2019).

The ability to solve problems is a basic necessity for everyone, especially people who are most exposed to

situations that require quick and rational decision-making (Proctpor, 2010). Problem-solving skill is a
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cognitive-behavioral process that guides the person himself and with its help finds effective and adaptive
solutions to life's problems. In fact, problem solving involves a conscious, logical, effortful and purposeful
process. By mastering this skill, people can find the possible causes of a problem and prepare a practical
plan to solve that problem (Cassidy and Long?, 1996, p. 53).

Creativity is one of the prominent features of human thinking to solve problems, and there is no doubt that
enhancing creativity is one of the most important goals of education. (Ghafouri et al., 2016). In order to
access power resources, investing in human power is important, and students, through their creativity and
initiative, are one of the sources of access to this power. Therefore, the environment and curricula in
schools, universities, and higher education must be such that they do not hinder the growth and flourishing

of individuals’ talent and creativity (Rahimi mand and Abbas pour, 2015).

Today, especially in the Third World, the emphasis is only on reading, writing and arithmetic, while these
skills no longer have intrinsic value in today's world. The value of schools lies in educating educated people,
and education at any level should develop the ability to think, especially creative thinking (Rangedoost et
al., 2013). The survival and efficiency of educational systems depends on the diversity of knowledge,
experiences, capabilities and skills of human resources, especially their teachers. The more prepared,
competent and capable teachers are, the more they will contribute to improving the efficiency of systems
(Diabe et al., 2016). Teachers have an irreplaceable role in the learning and thinking process of students. If
the educational system seeks creativity and transformation of ideas, it is inevitable to renew teachers’
thinking, roles and duties. Teachers are pedagogical leaders in schools who, through planning, forecasting,
setting goals and organizing classroom activities, create a collaborative atmosphere in which everyone
participates in decision-making and accepts responsibility for the results of their work along with a shared
concept of goals. Considering the school as an educational community that encourages the participation and
empowerment of teachers and creates a culture of mutual cooperation among students, their creativity and
ideas. Today it has been proven that this talent is as common as memory in humanity, and it can be
developed by applying certain principles and techniques, creating new ways of thinking, and creating a
suitable environment. Schools are responsible for this great task, and in schools, teachers can accomplish
this task through appropriate teaching methods, appropriate treatment, as well as the application of other

factors at the right time (Sergiovanni & Starrat 2, 2007).

Cassidy and Long (1996) consider six styles for problem solving, which are: helplessness, inhibition in

problem solving, confidence in the ability to solve problems, avoidance style, orientation style and creativity

1 Cassidy & Long

2 Sergiovanni & Starratt
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style. Creative problem solving style shows planning and considering various solutions according to the
problem situation. The confidence style in problem solving expresses the belief in a person’s ability to solve
problems. Orientation style shows a positive attitude towards problems and willingness to face them head
on. The helplessness style expresses a person's helplessness in problematic situations. The inhibitory style in
problem solving refers to the influence of external and internal controllers in the problem-causing situation,
and finally, the avoidance style indicates the tendency to ignore problems instead of confronting them. The
first three styles of problem solving methods (creativity, trust and orientation), constructive problem solving
methods and the next three styles (lethargy, aggression and avoidance) are called non-constructive problem

solving methods.

Problem solving is one of the necessary and important soft skills for all teachers in any organization. Many
organizations are looking to hire people who have the ability to solve the problems of that organization. In
fact, these organizations are always busy with their unsolved problems and are looking for people who can
show them the main problems of their company and have the ability to solve those problems. The person
with such skills creates the most value for his organization. A teacher who has developed problem-solving
skills knows what the main need of the people receiving services is, by simplifying the process of serving
these people and using creativity, he realizes the interests of the organization. Teachers who have problem-
solving skill are definitely creative people. Because solving many problems requires creative methods and
cannot be solved by traditional methods. While these people are creative in their field of work, on the other
hand they are also resistant to problems and issues related to the organization, and people with this ability
usually manage time better because they focus on solving problems in the shortest possible time and more

often, rather than Using traditional methods, they solve problems using modern methods (Norouzian, 2018).

Salimi et al. (2023), in a research entitled "comparison and relationship between creative thinking and
critical thinking with problem solving ability in intelligent male and female high school students” concluded
that there is a difference between creative thinking and problem solving ability in intelligent students. There
is a significant positive relationship. In other words, with the increase in students' creative thinking, their
problem-solving ability also increases. Also, a significant positive relationship was observed between
creative thinking in the fields of fluidity, expansion, initiative and flexibility with the problem-solving
ability of high-intelligence students. The findings of Naderi et al. (2021), under the title of the effect of
problem solving skills training on creative and critical thinking of second grade elementary school students,
also showed that problem solving training has a positive effect on students' creative thinking and critical
thinking. In the research of Mahzounzadeh (2016), under the title of the relationship between problem-
solving skills, student creativity, and creative thinking with the mediating role of academic self-efficacy, it
was found that problem-solving skills have a direct impact on the use of creative thinking by students, and
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with the use of problem-solving skills, the problem in the same way Correct information directly affects
people's creative thinking. The results of Yamamoto® (2016) research titled titled the relationship between
creative thinking and teachers' abilities and students' progress and adjustment showed that more creative
teachers have correct, better and more appropriate reactions to various situations and tend to understand and
react to various aspects of various events. The results of Khoiriyah & Husamah* (2018) research titled
problem-based learning: creative thinking skills, problem-solving skills and student learning outcomes also

showed that problem-solving skills can predict creative thinking in students by 27%.

The main problem and necessity of this research is to examine the relationship between problem solving
skills with creative thinking and resilience in teachers to help improve their performance and increase
knowledge circulation in different organizational conditions. The results of the current research can be
considered valid for use in various organizations, especially the educational institution and various
educational centers. On the other hand, very little research has been conducted on this topic in Irag, and this

doubles the need for research in this field in Iraq.

The current research aims to answer the question of whether there is a statistically significant relationship
between problem-solving skills, creative thinking, and flexibility among teachers.

Research hypotheses

1. There is a relationship between problem solving skills and creative thinking.
2. Problem solving skills can predict creative thinking.

3. There is no difference between the scores of problem solving skills and creative thinking in terms of

demographic variables.

2. Material and Methods

This research is descriptive and has an applied purpose. The research method is descriptive and
correlational. The statistical population for the current study includes all mathematics teachers in Diyala
Governorate, Iraq, who number 180 people. The statistical sample size was determined at 123 people
through the Cochrane formula, which was chosen through simple random sampling. The measurement tools
in this research were two questionnaires, problem solving skills by Cassidy and Long (1996) and creative
thinking by Welch and McDowell (2002). The Problem Solving Skills Questionnaire is a 24-item instrument

3 Yamamoto
4 Husamah & Khoiriyah

203 Amaal Hassoun Saeed Al-Saadi et al 200-212



Journal of Computational Analysis and Applications VOL. 34, NO. 1, 2025

developed by Cassidy and Long in 1996. This questionnaire has 6 subscales, which are: helplessness, control
in problem solving, creative style, self-confidence in problem solving, avoidant style and attitude to problem
solving, with a range of yes and no and with a score between 0 and 1. The Creative Thinking Questionnaire
is a 20-item instrument developed by Welch and McDowell in 2002, which includes two dimensions of
understanding the concept of creativity with 8 items and expressing one's understanding of creative ability
with 20 items with a 5-point Likert scale (from completely disagree to | completely agree) scoring is 1 to 5.
Due to the frequent use of questionnaires in various internal and external researches and their validity
verification, its face validity has been trusted. Total reliability coefficients for each of the questionnaires of
problem solving skills and creative thinking were obtained by calculating Cronbach's alpha coefficient of
0.87 and 0.79. The analysis obtained from the present research was done using SPSS statistical software, at
two levels of descriptive and inferential statistics. In the descriptive statistics section, statistical
characteristics such as frequency, percentage, mean, and standard deviation are used, and in the inferential
statistics section, multiple regression tests, Pearson's correlation coefficient, and analysis of variance tests

are used.

3. Results

Descriptive demographic findings showed that 59.4% of the participants in the research are women and
40.6% of them are men. The age of 46.4 percent of the participants in the research is between 31 and 40
years old. The education level of 2.47% of the participants in the research is bachelor, and the experience of
49.6% of the participants in the research is under 10 years.

First hypothesis: There is a relationship between problem solving skills and creative thinking of
mathematics teachers in Diyala city.

Table (1): Correlation coefficient between problem solving skills and teachers' creative thinking

Criterion variable

Creative Thinking teachers

istical index Correlation coefficient
predictor variable The square of the correlation coefficient of the significance level
Helplessness *().184- 0.033 0.026
Control in problem solving *0.131- 0.017 0.014
Creative style *0.693 0.480 0.023

Confidence in problem

solving *0.342 0.117 0.037
Avoidant style *0.318- 0.101 0.039
Problem solving attitude *0.524 0.274 0.034
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< 0/ 05p

The findings of table (1) show that the correlation coefficient between problem solving skills and creative
thinking of teachers is significant. That is, there is a significant and inverse relationship between
helplessness, control in problem solving, avoidant style with creative thinking, and there is a significant and
direct relationship between creative style, self-confidence in problem solving, and problem solving attitude
with creative thinking. Based on the coefficient of determination 3.3, 1.7, 0.48, 11.7, 10.1 and 27.4 percent
of the variance of helplessness, control in problem solving, creative style, confidence in problem solving,
avoidant style and The attitude to problem solving has been shared with the creative thinking of teachers.
Therefore, the first hypothesis was confirmed, which states that there is a relationship between problem-

solving skills and creative thinking among mathematics teachers in the Diyala city.

Second hypothesis: problem solving skills can predict the creative thinking of mathematics teachers in

Diyala city.

Table (2): Multiple correlation coefficient of problem solving skills with creative thinking

) Squared )
Statistical index ) Multiple ) The squared adjusted | Eactor o
predictor ) multiple ) ) Significance
) correlation ) multiple correlation
- variable o correlation o level
Criterion variable coefficient N coefficient F
coefficient
Thefirst | Creative 0.701 0.491 0.485 42.917 0.012
step
style
Creative
The style,
second approach to 0.831 0.690 0.676 36.533 0.012
step
problem
Creative solving
Thinking Creative
style
i Avoidant
The third 0.874 0.763 0.749 23.501 0.013
step style
problem
solving
attitude
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<0/05p

The findings of table (2) show that among the variables studied in the regression, the best predictor of
teachers' creative thinking in the first step was the creative style, in the second step, the problem-solving
attitude, and in the third step, the avoidant style. Accordingly, in the first step, the coefficient of creative
style is .49.1% of the variance of teachers' creative thinking, in the second step, the coefficients of creative
style and attitude to problem solving are 0.69% of the variance of teachers' creative thinking, and in the third
step, the coefficients of creative style, attitude to problem solving and The avoidant style explains 73.6% of
the variance of teachers' creative thinking. The observed F was significant at the p<0.05 level, so the

regression can be generalized to the statistical population
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Table (3): Beta coefficient in predicting creative thinking with problem solving skills.

VOL. 34,NO. 1, 2025

Unstandardized
The squared
Statidtical index . beta coefficients | Standard . . Coefficient | . ...
predictor bet adjusted multiple Significance
eta
I . variable correlation level
Criterion vaxiable coefficients t
The standard coefficient
error
The first Creative 0.462 0.029 0.693 17.223 0.021
step
style
Creative 0.297 0.029 0.446 5.793 0.024
style
The
second Attitude
step
style to 0.261 0.031 0.392 4.380 0.023
problem
Creative solving
Thinking .
Creative 0.221 0.043 0.336 3.495 0.026
style
The Problem
third solving 0.186 0.042 0.301 2.688 0.022
step attitude
Avoidant -0.143 0.035 - 0.245 2.760 - 0.027
style
<0/05p

The findings in table (3) indicate that the beta coefficient per one unit increase in creative style increases

teachers' creative thinking by 0.336 units, the beta coefficient per one unit increase in problem solving

attitude increases teachers' creative thinking. 0.301 unit increase and beta coefficient for one unit increase in

avoidant style, teachers' creative thinking decreases by 0.245 units.

The prediction equation of the third research hypothesis can be presented as follows:

Teachers' creative thinking = constant coefficient (8.943) + creative style (0.336) + problem solving attitude

(0.301) + avoidant style (-0.245).
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Third hypothesis: There is a difference between the average scores of problem solving skills, creative

thinking and resilience according to demographic variables.

Table (4): Multiway analysis of variance of scores of problem solving skills, creative thinking and

resilience according to demographic variables (gender, age, education degree, experience)

The
Demographic ) sum of Degrees of o
) Variable mean square F significance
variables squares freedom
level
Problem
. . 0.901 1 0.901 0.932 0.332
solving skills
Gender Creative
_ 1.863 1 1.863 1.910 0.207
thinking
Resilience 0.936 1 0.936 0.968 0.375
Problem
. . 3.352 3 1.117 1.125 0.710
solving skills
Age Creative
. 1.688 3 0.562 0.589 0.571
thinking
Resilience 2.216 3 0.738 0.786 0.623
Problem
. . 2.627 2 1.315 1.453 0.361
) solving skills
Education i
Creative
degree . 1.288 2 0.644 0.664 0.398
thinking
Resilience 0.839 2 0.419 0.429 0.423
Problem
. . 1.425 2 0.712 0.753 0.822
solving skills
Experience Creative
_— 1.628 2 0.814 0.865 0.712
thinking
Resilience 1.123 2 0.561 0.587 0.362

The results listed in table (4) show that there is no significant difference between the average scores of

problem solving skills, creative thinking and resilience according to gender, age, education and experience.

4. Discussion
The purpose of this research was to determine the relationship between problem solving skills and creative
thinking of mathematics teachers in Diyala city, Irag. The findings showed that the relationship between

problem solving skills and teachers' creative thinking is significant. That is, there is a significant and inverse
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relationship between helplessness, control in problem solving, avoidant style with creative thinking, and
there is a significant and direct relationship between creative style, self-confidence in problem solving, and
problem solving attitude with creative thinking.

Problem solving is one of the necessary and important skills for teachers. Teachers with problem solving
skills try to solve problems that require creative ways and cannot be solved by conventional methods. What
is important in creating a new method or plan and in general in the process of solving problems with a
creative style is thinking, because creativity is a kind of intellectual activity. One of the distinctive features
of man and the main axis of his life is the power of thought. Among the other effective factors in the creative
thinking of teachers is the attitude of teachers towards problem solving, people who try to take a positive
step in solving problems and see the positive aspects in every situation and consider problems as a part of
their work process, which naturally It is possible to happen, they don't run away from problems and without
feeling helpless they turn to creativity and creative thinking to solve problems and problems.

The findings of the first hypothesis of the research are consistent with the findings of Salimi et al. (2023),
Naderi et al.(2021), Mahzounzadeh (2016), Khoiriyah & Husamah (2018)

The findings of the second hypothesis showed that among the variables studied in the regression, the best
predictor of teachers' creative thinking was creative style in the first step, problem solving attitude in the
second step, and avoidant style in the third step.

People who perform problem-solving activities and methods effectively and those who are trained in
problem-solving and are skilled in solving problems effectively are looking for problem-solving methods in
a diverse and creative way, which requires creative thinking. They first create ideas and identify solutions
using creative thinking and then evaluate them. Problem solving skill is finding a solution to overcome the
obstacle and reach the desired goal. The basic element of problem solving is the application of creativity
principles for problem solving. Some people get upset and distressed in front of the smallest issue and
problem and are not able to solve it, but there are other people who face very difficult crises and have the
ability to overcome them successfully. One of the reasons that empowers such people is that they use correct
and creative methods to solve problems. Creative thinking is the hidden part of the brain. A section that
some people use. They are always oozing creative ideas and thoughts, and for this reason, they are more
successful and cheerful in their daily lives. People who use a creative style to solve problems and problems
in front of them need to turn to creative thinking and implement creative ideas. People with a positive
attitude to solving problems always seek to find new and diverse ways to solve problems, therefore, the
attitude to solving problems causes creative thinking in people to solve problems. People who do not feel the
need to solve the problems in front of them and try to forget or ignore their problems and simply consider
the passage of time to be enough to solve problems by themselves, often do not benefit from creative

thinking and they do not think about solving problems. Therefore, there is no need to think creatively to
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solve problems and issues. As a result, the style of avoiding problem solving has the opposite effect on
creative thinking. The findings of the second hypothesis of the research are consistent with the findings of
Salimi et al. (2023) and Yamamoto (2016). Similarly, the results of Nair third hypothesis showed that there
is no significant difference between the average scores of problem solving skills and creative thinking

according to gender, age, education and experience.
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5. Conclusions and Recommendations

According to the findings and confirmation of the first and second hypothesis that there is a relationship
between problem solving skills and creative thinking of mathematics teachers in Diyala city, the following

suggestions are presented.

Education officials and directors should pay attention to teaching problem-solving skills and hold workshops
in this field for their directors and teachers. Also, if there is a problem in schools, they should focus on
solving the problem rather than the problem itself by consulting with teachers. Teachers should think of all
possible solutions to solve the problem, even if some solutions seem silly at first. For this purpose, they must
use the power of their creative thinking and this type of creative thinking is promoted in teachers. In
educational workshops, he taught teachers to think about other aspects of problems and issues in order to
enhance their problem-solving skills. In other words, change the direction and position of their thoughts

through lateral thinking and looking at issues and problems from different angles

This research was conducted among mathematics teachers in Diyala city, Iraq. Therefore, for a better
comparison and to obtain more results, it is suggested that this research be conducted in other cities and
countries and among teachers of other disciplines.

Acknowledgement
I thank the teachers of Diyali for their cooperation in completing this research.

References

1. Cassidy, K & Long B. (1996). Gifts Differing: Understanding Personality type. Palo Alto: Davis-
Black Publishing.

2. Dibaei Saber,M. Abbassi, E. Fathi Vajargah, K. Safaei Movahed, S.(2017). Defining the Professional
Competency Components of Teachers and the Analysis of its Position in High Level Documents of
Iran's Education, Training & Learning Researches, 13(2): 109-123

3. Ghafouri Asar, M, Mirhashemi. M, Ganji H. (2016). Contribution of Emotional Intelligence,
Personality Characteristics and Demographic Factors Mediated by Achievement Motivation in
Explaining Creativity of High School Students, Journal of Innovation and Creativity in Human
Science, 6(21): 21,

4. Khoiriyah, A. J. & Husamah, H. (2018). Problem-based learning: Creative thinking skills,
problem-solving skills, and learning outcome of seventh grade students. Indonesian Journal of

Biology Education, 4(2), 151-160.
211 Amaal Hassoun Saeed Al-Saadi et al 200-212



Journal of Computational Analysis and Applications VOL. 34, NO. 1, 2025

10.

11.

12.

13.

14.

Mahzoonzadeh Boushehr, F. (2017). The relationship between students' problem-solving skills and
creativity mediated by self-efficacy: Modelling structural equations, Journal of Innovation and
Creativity in Human Science, 4(6):27- 50

Norouzian, J. (2017). "Effectiveness of problem-solving skill training on high-risk behaviors,
regulation of emotions and adaptability of adolescents”. Master's thesis, Shahrood Azad University.
Proctor, T. (2010) Creative Problem-Solving for Managers: Developing Skills for Decision Making
and Innovation, London: Rutledge.

Rahimi Mand, M. Abbaspour, A. (2015) The Effects of Employing New Teaching Methods on
Creativity and Academic Achievement of Student, Journal of Innovation and Creativity in Human
Science, 4(16): 119

Ranjdoost. Sh, Eivazi P. (2013). The relationship between emotional intelligence of teachers and
high school students creative thinking, Curriculum Planning, 10(36): 113-125

Sergiovanni, T. & Starratt, R. (2007). Supervision: A redefinition. McGraw-Hill[Humanltles /Social
Sciences/Languages.

Safari, A. Naderi, M. Gheshlaghi, Sh. (2021). The Effect of TRIZ Problem Solving Skills on
Creative and Critical Thinking skills of the Elementary Students in District 5 of Tehran, Iran, survey
in teaching humanities, 7(22): 77-96

Seif, A. (2011) Modern Educational Psychology Learning and Teaching Psychology. 6th Edition,
Doran Publications, Tehran.

Welch, D., & McDowall, J. J. (2010). A comparison of creative strategies in teaching undergraduate
students in the visual arts and design. In Paper presented at the ACUADS 2010 conference,
University of Tasmania, Launceston, Tasmania, 1 — 3 September

Yamamoto, K. (2015). Relationships between Creative Thinking Abilities of Teachers and
Achievement and Adjustment of Pupils. The Journal of Experimental Education. Volume 32,
Number 1.

212 Amaal Hassoun Saeed Al-Saadi et al 200-212



