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Research Questions: 

 To what extent do the curriculum tasks and accompanying 
teacher material included in specific lessons in the 
teacher’s edition for the third grade textbooks create the 
potential for teachers to mediate students engagement in 
describing, extending, and making generalizations about 
geometric and numeric patterns? 

 

 How is the generalization process represented in the 
curriculum tasks and accompanying teacher materials 
across multiple lessons on multi-digit addition and 
subtraction in the teacher’s edition for the third grade 
textbooks? 
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Legend: N=conventional notation; V=verbal; K=kinesthetic; C=colloquial 







Chapter 6. Discussions 
 

 

 

 What if the practice of generalization is interpreted 
from a different theoretical perspective? 



My interpretation of the CHAT METHAFOR 

ZPD 

VYGOTSKY 

GENERALIZATION INTERNALIZATION 

PIAGET 

PHYSICAL  
EXPERIENCE 

LOGICAL-MATHEMATICAL 
EXPERIENCE 



What theories will be involved in this study? 
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Leontiev: Activity Theory  

 

 

                     Activity        Object/motive    

              ______________ 

                      Action                 Goal     

       _____________________                                                          

                    Operation                    Conditions 

  

  

Figure 2.1 Activity System (Harry, 2008, p.119) 

 



The practice of generalization in mathematics 
 

 Problem, question, surprise, 

contradiction, interest. Etc. 

 

 ê   

 Solve a mathematical 

situation 

 

 ê   

 GENERALIZATION<=> 
(a) to identify something 

general that is already 

known in particular cases 

and apply the general to the 

particular, and (b) to find 
something general that is 

not known from isolated 

and particular cases 

Krutetskii (1976) 

 

ê  ê  ê  

ANALYSIS<=>Breaking 

material into its constituent 
parts and detecting how the 

parts relate to one another 

and to an overall structure 

or purpose (Krathwohl, 

2002, p. 215) 

SYNTHESIS<=>Putting 

elements together to form a 
novel, coherent whole or 

make an original product 

(Krathwohl, 2002, p. 215) 

ABSTRACTION<=> 

(a) Empirical abstraction: 
deriving knowledge from 

the properties of objects; 

(b) Pseudo-empirical 

abstraction: deriving 

knowledge from the 
properties of the objects that 

were introduced by acting 

on objects; 

(c) Reflective abstraction: 

drawing properties from 
mental or physical actions 

and project these actions at 

a higher level of thought 

(Dubinsky, 1991) 

ê  ê  ê  

OPERATIONS OPERATIONS OPERATIONS 
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“to find a certain place in the 

sequence I need the place that I 

found – it better be round – and then 

3 – or any other number that is the 

regularity – times what must be 

added to the number  you have now 

and then to add the product of the 

regularity and what you still need, 

and that’s it” 

(7th grade student) 



MR: What about for the second part, is three divided by zero defined? Yah… 

St_1

MR: Ok, there is nothing we can multiply by zero to get three. Does anyone disagree is there 

any alternate answers?…Yah..  

St_2

MR: Okay, can you say that again? So, which interpretation…  

St_2

 

MR: Okay, there is no way to actually do that procedure. Yah… 

St_3

Syntheses that lead to empirical and 
pseudo-empirical abstraction  



Is this a representation of 

“how many groups” for  

 

   

3
1

2
¸ 2?

St: This took me so long to understand, which 

is why I really get it now.. But, this is the whole. 

And so, you have three and one half of your 

whole. And instead of dividing by two, you’re 

taking how many groups of two are there in the 

whole. And so, you can see that this is a group 

of two and then what you have left is three 

fourths of one group of two. So how many 

groups of two you have left? There is one and 

three fourths groups of two. So, did it answer 

the question?  



Does the above interpretation of the generalization 
practice  represent a healthy understanding of the 
CHAT? 

MY PROBLEM 

How does CHAT provide a new perspective for 
answering my research questions? 


