
Yaya S. Kusumah& Farida Nurhasanah

BANDUNG, OCTOBER 13TH, 2020

ENHANCING PRE-SERVICE MATHEMATICS TEACHER COMPETENCY

http://id.wikipedia.org/w/index.php?title=Berkas:Coat_of_Arms_of_Indonesia_Garuda_Pancasila.svg&filetimestamp=20101112045926


Abstractions

Complex concept and with many faces

Fundamental process in mathematics education  (Ferarri, 

2002)

Regarded as generalization, a process, separation process. 

A process of constructing idea or general conclusion from a 

situation

Something related to making idea or general conclusion from 

a situation

Something related to creating fuzzy notion (KBBI)
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A cognitive process that takes place in studentsô mind, used to 

construct new concepts based on previous understanding

Abstraction plays important roles in designing math instruction

Mathematical Abstraction

It can be used to understand studentôs learning process

It can be used to strengthen studentôsô math thinking skills. 



Mathematical Abstractions

Generalization, more than the process of constructing more 

and more inclusive classes, which require one to deal with 

complex symbolic expressions (Ferrari, 2002).

Derived from idea that abstraction as generalization implies 

certain degree of decontextualization (Gravemeijer, 1994)

Conceived as a process of decontextualization, which 

involves moving away from perceptual or empirical aspects of 

a situation in which something was originally learned  (Aera, 

2005)



Mathematical Abstractions

Complex concept that cannot be reduced to generalization 

or decontextualization only. 

Both are the main components of abstraction when 

abstraction is viewed as part of math knowledge that  

already existed. 

A process of vertically reorganizing some of the learnerôs 

previous mathematical constructs within math and by math 

means, so as to have a construct that is new to the learner  

(Dreyfus, 2015)



Mathematical Abstractions

Cognitive process that occurs when someone 

constructs new mathematical concepts. 

The construction of new knowledge happens 

generally during learning process



Level of Abstractions

(3) Abstraction level as the degree of complexity of the 

concept of thought

(2) Abstraction level as reflection of the process-object 

duality

(1) Abstraction level as the quality of the relationships 

between the object of thought and the thinking person



The Research Questions

(3) To what extent the abstraction process of pre-service math 

teachers in learning non-conventional math concepts could indicate 

their performance in learning conventional math concepts

(2) What kind of math abstraction levels that could be raised by 

pre-service math teachers in learning non-conventional math 

concepts

(1) How do pre-service math teachersô abstraction processes take 

place when they learn non-conventional math concepts?



The Aims of the Research

(3) To investigate a relationship between the abstraction process of 

pre-service math teachers in learning non-conventional math 

concepts and their performance in learning conventional math 

concepts

(2) To investigate math abstraction levels raised by pre-service 

math teachers in learning non-conventional math concepts

(1) To investigate the abstraction process of pre-service math 

teachers when they learn non-conventional math concepts
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Empirical Abstraction

Types of Abstraction

Abstraction in Contect (AiC)

Reflective Abstraction

The Interiorization

The Composition

The Encapsulation

The Generalization


