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Abstract 
 

Division of the creative thinking into six levels and in three stages  
 
 
Introduction 
Creativity enters mathematics in many different ways. Three important ways are 
abstraction, connection and research. The creativity of abstraction concerns the 
creation of models that reflect the real world and can be solved with mathematical 
tools known to the individual. The creativity of connection is the realization that 
known mathematical tools can be applied to new problems, allowing problems to be 
viewed in a new way. Connections are also made when mathematical and other 
knowledge come together to understand and solve problems from a variety of areas. 
Finally, the creativity of researching is the discovery of new mathematical tools that 
fit unsolved problems and add to the available tools for other users of mathematics. 
Number of books and a great many articles have shown that children are capable of 
philosophical thinking. Children often choose original entrances to complex questions 
and come up with creative solutions which grown-ups would not easily expect. 
Creative thinking in philosophy is possible, because philosophical questions are open 
questions an investigation into the nature of the problem is the start of the enterprise 
and the way followed is often much more interesting than the final results. This 
enables children to be equal partners of grownups, their lack of knowledge is 
compensated by their openness. Quite different most people would tend to think, is 
this the situation in mathematics. Mathematical problems are well defined, they have 
strict solutions and at least for school mathematics the way to success is clear and 
unilinear for the initiated. And because the standard solutions to problems of 
mathematics and calculation on paper look identical for sets of problems, it is easily 
assumed that what goes on or has to go on in the head of the learner, the child is 
uniform too whoever thinks that for the child there is only one way to solve a 
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mathematical problem and that creative originality has no place in elementary 
mathematics. 
 The researchers assume that even if the thinking steps of children are sometimes 
difficult to understand or reconstruct a rational thinking process underlies even their 
errors. “Errors should not be considered as flaws which should be eradicated as soon 
as possible or even better nipped in the bud. Instead, we should understand them as 
integrating part of a constructive learning process.”  
 The author is of the opinion that one can considerably disrupt children’s thought if 
one immediately tries to correct them. This is particularly clear in one of the 
experimental sequences, where children are asked to solve ‘impossible’ word 
problems because there is no solution in creative thinking in mathematics. It is 
reasonable to assume that people are creative, but the degree of creativity is different. 
The perspective of  the mathematics  creative  thinking  refers  to  a  combination of 
logical  and  divergent  thinking  which  is  based  on  intuition  but  has  a  conscious  
aim.  The divergent thinking is focused on flexibility, fluency and novelty in the 
mathematical problem solving and problem posing.  Students have various 
backgrounds and different abilities. They possess different potential in thinking 
pattern, imagination, fantasy and performance. Therefore, students have a different 
level of creative thinking. Let us create six levels numbered as 0 to 5 with regard to 
the thinking of students which are having different characteristics. This  difference  is  
based  on  fluency,  flexibility  and  novelty  in  mathematical  problem solving and 
problem posing. 
 Level 0:  Result of student’s task did not satisfy all criterion of creativity 

product. Student cannot synthesize ideas from mathematical concepts or real life 
experience, and cannot generate new ideas. He/she just recall his/her ideas.   

 Level 1: Result of student’s task satisfied just one or two criterion of creativity 
product. Student cannot synthesize ideas from mathematical concepts or real life 
experience, but can generate new ideas only from mathematical concepts or real 
life experience. He/She has not applied all ideas to construct some problems 
also revised when he/she finds a hindrance.  

 Level 2: Result of student’s task satisfied just one or two criterion of creativity 
product.  Student  can  synthesize ideas from mathematical concepts or real life 
experience, and  generate  new  ideas  only  from  mathematical concepts or  real  
life experience. He/She has not applied all ideas to construct some problems, but 
he/she can revise a problem when they find a hindrance.  

 Level 3: Result of student’s task satisfied all criterion of creativity product.  
Student  can  synthesize  ideas, generate  new  ideas  only  from  mathematical  
concepts, and  apply  the  ideas  to  construct  some  problems  also revised 
when he/she meet a hindrance.  

 Level 4: Result of student’s task satisfied all criterion of creativity product.  
Student  can  synthesize  ideas, generate new ideas from mathematical concepts 
and little real  life  experience,  and  apply  the  ideas  to  construct some 
problems also revised when he/she  find a hindrance.  

 Level 5: Result of student’s task satisfied all criterion of creativity product.  
Student  can  synthesize  ideas, generate new ideas from mathematical concepts 
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and real life  experience,  and  apply  the  ideas  to  construct  some problems 
also revised when he/she find a hindrance. 

 
 These levels are too general and not easily recognized on the mathematical 
perspective. We may describe three Stages of development of mathematical thinking 
in Problem solving.  They are the empirical (informal) activity (stage 1), the  
Algorithmic (formal) activity (stage 2), and the  Constructive (creative) activity (stage 
3).  
 
 
Acknowledgement  
I am highly thankful to worthy principle of the college professor (Dr.) N.A.Gilkar 
who encouraged me to write this paper.  
 
 
References  
 

[1] Bull, K. S., Montgomery, D., & Baloche, L. (1995). Teaching creativity at the 
college level: A synthesis of curricular components Perceived as important by 
instructors. Creativity Research Journal, 8, 83–90. 

[2] Chambers, J. A. (1973). College teachers: Their effect on creativity of students. 
Journal of Educational Psychology, 65, 326334. 

[3] Daniel Fasko, Jr.Bowling Green State University 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4  Tariq Ahmad Shikarie 
 

 

 
 
 
 
 
 
 
 
 


