
  
   

DEVELOPMENT OF LEARNING MANAGEMENT USING SCIENTIFIC REPRESENTATIONS 
IN STOICHIOMETRY FOR HIGH SCHOOL STUDENTS 

 

 *       
Chadawan Sukhamsri,  Mayuso Kuno and Chatchadaporn Pinthong 

chadawan.suk@gmail.com, mayuso@g.swu.ac.th and chatchadaporn@g.swu.ac.th 
 

 

 

:

Abstract:    

.
Keywords:
 
 



1.   
     

2.  

 
 
 



3.  

4.  
     4.1  
    

4.2  

4.3  

4.4  
     

 1
  

 
 

 

 



     4.5  

 



5.  
 2      

  1  2     
( ) E1/E2  (E1) S.D   (E2) S.D 

 

     

 3      
  3     

( ) E1/E2  (E1) S.D  (E2) S.D 

 

 
 4      

  4   
       

 
( )  E1/E2 

  (E1) S.D   (E2) S.D 

 

     

 5

  5   
 

 
( ) E1/E2 

  (E1) S.D   (E2) S.D 

 
 6

  6     
( ) E1/E2   (E1) S.D   (E2) S.D 

 
 
 
 
 
 



 7

    
( ) E1/E2   (E1) S.D   (E2) S.D 

 
6.  



7. 

 

  
 Journal of Chemical 

Education,

School Science Review,

Journal of Research in Science Teaching,

Chemistry Education Research  
and Practice,

Journal of Research in Science Teaching,

Journal of Research in  
Science Teaching,

Journal of Science Education and Technology,
Multiple Representations in Chemical Education, 

 Science Education 
International,

Journal of Industrial Education,

Journal of Education Graduate Studies Research,
Improving Essay Examinations III: Use of Item Analysis

 


