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1. cross-multiplication  

2. Siegler  

3. The building–up process  

4. abbreviated building-up process  

5. unit rate (factor) approach  

6. The formal equation-based approach  
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1. Ellen and Kim  

2. under a short time limit or under a working memory load  
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1. "correct intuition", "incorrect intuition"  

2. "correct inference (inferential)" and "incorrect inference (inferential)"  
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Abstract: 
Purpose: The purpose of this study is to investigate the type of thinking and responses 
of seventh grade male and female students based on dual processing theory in solving 
direct and inverse proportional problems and non-proportional problems and 
comparing them with each other. 
Method: The method of this research was quantitative-descriptive and practical in 
terms of purpose. Data were collected from 16 seventh grade students from two 
different public schools from the first period of secondary school. Students were asked 
to solve 9 open-ended problems, which included 3 direct proportional problems, 3 
inverse proportional problems, and 3 non-proportional problems. 
Findings: The results showed that in direct and inverse proportional problems and 
non-proportional problems, the students of both groups answered the questions 
correctly. In the section of intuitive and inferential answers related to all three types 
of problems, the group of boys answered the questions more intuitively than the group 
of girls, but the correct intuitive and inductive answers of the group of girls were more 
than the group of boys. Also, in non-proportional problems, most of the intuitive and 
inferential answers of both groups were incorrect. Also, in the examination of 9 
questions, it was found that there is a significant difference in questions 3 and 4, and 
most of the students of the two groups used the intuitive method to answer the 
questions.  
Conclusion: It can be concluded that the type of thinking used by seventh grade male 
and female students in solving direct and inverse proportional problems and non-
proportional problems based on dual processing theory can lead to better results in 
education. 
Keywords: dual processing theory, direct and inverse proportion, disproportion 

problems. 

                                                                 
1 - Ph. D. Candidate in Mathematics Education, Department of Mathematics, Central Tehran 
Branch, Islamic Azad University, Tehran, Iran. amkhatir51@gmail.com 
2 - Assistant Professor of Mathematics, Department of Mathematics, Central Tehran Branch, 
Islamic Azad University, Tehran, Iran. (Corresponding Author) a.t.adnani@gmail.com 
3 - Associate Professor of Mathematics, Department of Mathematics, Hamedan Branch, Islamic 
Azad University, Tehran, Iran. Corsponding Author, ali.barahmand@iauh.ac.ir   
4 - Full Professor of Mathematics, Department of Mathematics, Central Tehran Branch, Islamic 
Azad University, Tehran, Iran. Fariborzi.1400@gmail.com  


