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Introduction

This course is designed to give deeper and broader perspective of the philosophy of mathematics and mathematics education together with  the theories of learning more related to mathematics education.  The course is divided into two parts: The first part deals with the philosophy and the second deals with the theories of learning. The first part of the course begins with the critics of the main stream philosophy of mathematics ( with its different schools) followed by the recent and diametrically opposite thinking in the philosophy of mathematics called fallibilist/maverick thinking. The course then deals with the philosophy of mathematics education in connection with the different philosophies of mathematics.
The second part of the course mainly deals with different theories of learning and Instructional models/strategies used in teaching mathematics. This part begins with reviewing philosophical implications on mathematics education together with some main features of structurist,  behaviourist and  cognitive theories  so as to link them to the development of constructivists, social constructivists and critical theories of learning mathematics. More emphasis is paid on the development of teaching /learning strategies of the theories developed in recent past together with its philosophical underpinnings.
General Objectives (Course objectives) 
The general objectives of the course are as follows: 

· To develop an understanding of the nature of development of mathematical knowledge in western and Hindu mathematical traditions.
· To develop in students a critiques of absolutists' views of mathematical knowledge and to anticipate broadening philosophy of mathematics to include social and historical dimentions.
· To acquaint students with fallibilist perspectives of mathematical knowledge and the development of social constructivism as the fallibilist philosophy of mathematics.
· To develop an understanding of philosophical basis of theories of learning mathematics with their implications.
· To develop an understanding of critical review of some basic features of behaviourist, structurist and cognitivist's theories of learning mathematics.
· To acquaint students with the main features of constructivism, sociocultural theories and socially critical theories and to use them in teaching and learning mathematics.
Course contents

The course contents are divided into two parts: The first part dealing with the philosophy of mathematics and mathematics education and second part dealing with the theories of learning. The detail course contents have been elaborated in form of units under each of the two parts.

Part One:  Philosophical thinking in mathematics and mathematics education.
Unit 1: Introduction to Philosophical development             



 (4 hrs.)           

1.1: Introduction to paradigm change in western mathematical thinking
1.2:  Eurocentrism in mathematical development
1.3: Introduction to the nature of Hindu mathematical development 

1.4: Philosophical basis for mathematical development in south Asia             
Unit 2: Critical review on the main stream philosophy of mathematics                        (7 hrs.)
2.1: Introduction: A short historical development of absolute certainty of mathematical knowledge 
    
2.2: The nature and justification of mathematical knowledge

2.3: Development of the three schools: Logicism, formalism and constructivism with their attempts to establish certainty in mathematics
Unit: 3 Emergence of alternative thinking                      



(6 hrs.)
3.1:  Failure of  Absolutists' philosophy of mathematics to lay infallible foundation
 
3.2: Emergence of Quasi-empiricist view and fallibilist views of mathematical knowledge

  
3.3: Social constructivism as the proposed fallibilist philosophy of mathematics

Unit 4: Ideologies of mathematics education       




(6 hrs.)
     
4.1: Introduction to Ideology ( Ethical and epistemological positions)
4.2: Perry's stage of distinguishing ideologies and its use in forming ideologies in mathematics education
     
4.3: A model of five different ideologies( based on Peery stages)
     
4.4: Ideologies of different social groups and educational aims 
Part two: Theories of Learning
Unit 5: Philosophical implications on mathematics education                          
(4 hrs.)                                     
5.1: Different  mathematical notions under different philosophies
5.2: Implication of different philosophies in underpinning different  theories of learning and teaching 
5.3: The changing scenario of the role of mathematics teachers  with respect to paradigm shift in philosophy

 Unit 6: Critical review of some selected theories of learning 
              mathematics (7 hrs) 
   
6.1: Behaviorist vs rationalist position in the learning of  mathematics ( Gagne vs Bruner)
6:2: Asubel's strategies for meaningful verbal learning: The role of advance organisers and advance organiser model of teaching and learning
6:3: Piaget's theory and its implications

· Piaget's position in learning mathematics

· Piaget's theories as the basis of development of constructivist theories

6:4: Problem solving and Problem based learning with their model of teaching and learning
Unit 7: Constructivism in education               




(6 hrs.)

          7.1:Development of constructivism (from cognivism to constructivism)
          7.2: Basic assumptions (premises) of constructivism
           7.3: Constructivism and radical constructivism (compare and contrast) 
       
7.4: Constructivist approaches in teaching and learning mathematics

Unit 8: Socio-cultural theory (Vygotsky's theory) and socially critical theories in teaching and learning mathematics        






(8 hrs.)                             
8.1: Relation between learning and development      

8.2: Zone of proximal development (ZPD)

8.3: Implication of ZPD in teaching and learn of mathematics

8.4: Social- cultural factors associated to mathematics learning               
            
8.5: Basic assumptions of Equality and equity 

            
8.6: Cognitive model of difference in the teaching/learning of mathematics

8.7: Social model of difference in the teaching/learning of mathematics

 Modes of Instruction and Evaluation
For the presentation of the key concepts of the contents, expository model of instruction followed by activities based on discussion, presentation and opposition will be adopted. About 50% of the time allocated to each sessions will be devoted to exposition of the key concepts of the content to be covered and the remaining portion of the time will be spent on discussion, presentation and opposition. Depending on the nature of topics, the distribution of time on the modes of instruction may very to some extent. Students' presentation on the given issues/problems with their role of opposition will be taken more as the means of developing understanding, organizing, presenting, defending and opposing. 
Since evaluation is a continuous process and it being closely related to teaching and learning, the scheme of evaluation adopted here involve both forms formative and summative evaluations. The formative forms of evaluation will take place in form of internal evaluations which occupies 60% of the total weight given to the subject, while 40% is allocated to summative evaluation in form of external examination. The scheme of Internal and external evaluations are given below.
Internal Evaluation (60%)
 The distribution of the marks in  internal evaluation  will be made as follows:

(i) Written tests (Two tests)                                                             2x10 =20 
(ii) Longterm paper/ project work write up( two papers)           2x10 =20
(iii) Paper prsentation/ Opposition (on two papers)                      2x5  = 10                                         
(iv) Attendance                                                                                                 10
External Evaluation (40%)
The external examination will be taken for two hours. The type of items and distribution of marks for external examination will be made as follows:
Short –Answer:              4x5  =  20

Long-Answer:                 2x10 = 20
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