
BEDD 211DST


Pedagogy of Mathematics
















1



   C

30- 
 ISBN: 978-93-80322-36-0

Edition: August, 2018

 
2018  

 100  
800  

 

Pedagogy of Mathematics
Edited by: 

Prof. Siddiqui Mohd. Mahmood
Professor,  Department of Education & Training

On behalf of the Registrar, Published by:

Directorate of Distance Education

In collaboration with:

Directorate of Translation and Publications
Maulana Azad National Urdu University
Gachibowli, Hyderabad-500032 (TS)
E-mail: directordtp@manuu.edu.in

2









500032- 
Phone No.: 1800-425-2958, website: www.manuu.ac.in

3





          
5  
6  
7  

9    6:  


22    7:  


37    8:  


70    9:  


79    10:  
 







4







































5






 1998 

















 









 2018 

 34 






















6






 
 


 (Mathematics Curriculum) 


 Mathematics Curriculum  6 


 7 

  Constructivist Theory



 Edger Dale





 Evaluation   Assessment  8 




 9 



 10 



7



 

8



 :6 
Mathematics Curriculum


 (Introduction)   6.1
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Concept of Curriculum, Syllabus and Curriculum framework, Principles of Curriculum

Construction                  
 

 6.4
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      6.5

(Curriculum trends in Mathematics - Subject Centred to Behaviouristic and Constructivist Approach)

  NCF-2005    6.6
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      6.7

(Teacher as curriculum developer - Localised Curriculum, Place of Artisans,  Knowledge

Systems in Curriculum, local  Innovators and Innovative Practices in Mathematics)                                                        

  (Points to Remember)   6.8
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(Unit End Exercises)  6.10
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Introduction 6.1




 NCF2005 on Mathematics Curriculum 
 Innovative Practices 

  Objectives  6.2


 (Construction)  1

 2

 3

  NCF2005       4

 5

 6.3

(Concept of Curriculum, Syllabus and Curriculum Framework, Principles
of Curriculum Construction)


 Course to run  Currere 






 Ideals  Cunningham


 (1952-53) 


 Machlman
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 Static 


 Determinants of Curriculum 



 (National Needs and Aspirations)  1

(Needs and Aspirations of People)  2

 (Political Ideology)     3

   (Psychologial Factors)    4

   (Cultural Factors)    5

( Social Changes )  6

 ( Progress of Science and Technology)   7

 ( Child Centeredness)   8

Need Centeredness   9

   (Activity Centerdeness)   10

(Life centeredness)  11

 (Economic Consideration)  12

 (Aims and Objectives of Education)  13

(Principles and Guidelines of Curriculum construction) 









Aims and Objectives of teaching Mathematics  1


 (Item) 

 (Function)
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Principle of Individual Differences  2


 Individual Differences 


Principle of Utility  3





(Coordinate   Sets,Relations and) Functions   
 calculus  Trigonometry  Geometry)


Principle of Disciplinary Values  4





The Principle of Preparatory Values)  5



Principle of Child Centeredness   6





 The Principle of Integration of theory with Practice  7
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The Principle of Flexibility  8



The Principle of Community Centeredness  9




Consultation with Teacher  10



Proper Utilization of Leisure  11


 Puzzles & Riddles 

 (main criteria) 
 Disciplinary Value 








 






 (Curriculum)  (1)

 (2)

 (3)

 6.4

(Approaches of Curriculum Organization - Concentric ,Topical,
Psychological, Logical and Learner Centered Curriculum) 

 Concentric Approach 
 (Ripples)  Concentric
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 Concentric 



 Spiral Approach  Deal 


 Concentric circles




 Matrices  Sets-Relations, Real Number 


Topical Approach 





 PermutationsLinear Programming 
 Combinations


 1

Commercial Mathematics  2
 3


 1
 2
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 Postulates  axioms 


Learner Centered Approach

















 (Concentric Approach)  (Curriculum organization)  1
 (Topical Approach)  2

      6.5

(Curriculum trends in Mathematics - subject centred to behaviouristic
and constructivist approach)                            

Curriculum Trends in Mathematics 
 SMSG 










 



  Abstract Algebra 

 Eucledian Geometry

Integrated 




 Water tight compartments 

 approach 




 Shift  1988-2005  NCERT

2012  SCERT 
 CCE
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(From Subject- centered to behaviorist to Constructivist Approach of Curriculum Development)


Behaviorist 

 Psychologist

 
 3  2  1  3H  3H  2

 
 3

 (S-R)  (Conditioning)  4
 , ,Criterion Referenced Curriculum

Passive  Behaviourist

 Reciever of Knowledge 

 Behaviorist  (Subject Centred Approach) 


Construtivist Approach


   

 Collaboration  Cooperation 


 Reflective  Co-Learner 


 1
 (Constructive Approach)  2

 NCF - 2005   6.6

(Recomendations and Critical Appraisal of NCF 2005 on Mathematics
Curriculum)

 NCF-2005 
 (Generalization) 



 (Logical thinking)  (Hypothesis)  (Concept)

 NCF 
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 (Trigonometry)  (geometry)


 1

 NCF-2005  2

 6.7


(Teacher as curriculum developer - Localised curriculum, place of
artisans, knowledge systems in curriculum, local innovators and
innovative practices in mathematics)

(Teacher as a curriculum developer) 
  

    




 End 
Innovative 

 Practices

    




NCF-2005 
NCF- 

 2005 
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 (Constructvist) 




Localized Curriculum 











Knowledge System in Curriculum 

 Manager 


 (Premises) 
 1

Knowledge is a possession of truth that reside outside the knower.

 Process  2


Local Innovators & Innovative Practices in Mathematics 









 Mastery B.S.Bloom 

 (Mastery Level)  

 (Learning Difficulties) 
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3Analytic-Synthetic  2  (Inductive and Deductive Method)  1

 5(Playway Method)  4 (Problem Solving method) 
 (Laboratory Method)


 (PLM) 

    1


 Manipulatives 2


Learner  PLMProgrammed Learning Material 3

 (Reinforcement)  (Immediate Feedback)  Self Pacing  response

 (Concept)   Self Evaluation 
 CAI  4


 Activities  5


 Field Trip /  Role PlayProjects Quiz Competition 




(Guidelines for teacher in Incorporating Innovation in Teaching Maths )

  





 (Constructivist Approach)  
 (Localized Curriculum)  (2)
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  (Points to Remember)      6.8




 1

 2

 3





 NCF-2005 


   (Glossary)    6.9

Curriculum 
Syllabus 

National Curriculum Framework 
Approach 

Subject Centred 
Behaviorist 

Constructivist 
Trends 

Innovative 

(Unit End Exercises)    6.10


 (Subject Centred)  1

 NCF-2005  2
 3
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 4

 determinants  5)


 Curreri 6

   7
 8

   Studio 


"Course to run" 6
 7

Cunningham 8

 (Suggested Readings)    6.11

1. Anice, J. 2005: Teaching of Mathematics, Neelkamal Publications Pvt. Ltd., Hyderabad, India

2. Surendar, B and Nageshwara, M., 2017 Pedagogy of Mathematics Hyderabad, India

3.      http://www.teahervision.fen.com/curriculum-planningnew-teaher/48347.html#ixzz2fnvC9NUL
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   :7 
Learning Experiences and Aesthetic sense of Mathematics


Introduction   7.1

objectives    7.2

(Mathematics Constructive Approach of Teaching)    7.3

(Edger Dale's Cone of Learning Experiences)       7.4

 7.5

Experiential Learning-Abilities of an experiential learners
 7.6

Aesthetic source in Mathematics; Three aesthetic  experience variables) 

 7.7

Co-existence of Precision and beauty in Mathematics - Order Pattern, Structure & Symmetry   

  (Points to Remember)   7.8

 (Glossary)    7.9

(Unit End Exercises)  7.10

(Suggested Readings)   7.11

 

 Introduction    7.1




 Beauty  Precision 
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 Objectives  7.2


 1

 2

 3

 4

 5




   7.3

Constructive Approach of Teaching Mathematics



Characteristic 

 1
 2
 3

 4
 Intractive  5

 6
 7

 Involvement  8
Activities Performed by Constructivist Approach 

(Oral Discussions  a


 Assignment  b
 Assignment 

 Project  c
 Project 

23



 Journal  d


 Activities 
Experimentation  1

Field Trip  2
Films  3

 Prior Knowledge 
 Schema  Schema 




Constructivist Approach 





 1



:  (Social Constructivism)  2

"  "

 Browner Theory   3


 Constructivism 



(Superordinate Concepts)  1
 Subordinate Concepts  2

 Superordinate   
  Problem Based Learning  SubordinateConcept 
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 Superordinate  Subordinate 


 Experience Centered Learning  Constructivism 
  Learning by Doing  1939  David kolb 
 "  "

 Experiential Learning


 Subordinate Concepts 
  Superodinate Concepts 







 Concrete Experiences  1

Reflecting   Reflective Observation  2
  Abstract Conceptualization   3

 Active Experimentation  4


 
 2
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(Edger Dale's Cone of learning Experiences)  7.4





 Edger Dale  1960 


 10% 
 20%  20% 

 30%  30% 
 50%  50% 

 70%  70% 
 90%  90% 


 Edger Dale 

Direct Experience  1
Audio-Visual Experience  2

Visual Graphical Experience  3
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 Direct Experience  1
 




 


 


 Mensuration  




 

 Audio-Visual Experience  2



 ICT  


 Graphs  Data  



 Environment Day  Mathematics Day  
 (Mathematics Club) 

 Pictorial / Graphical Experience  3


 Concrete to Abstract 







(Concrete  
 Substance)
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 Co-ordinate Geometry  




 (Cone of Learning Experience)  1
 2
 3
 4

 7.5

(Experiential Learning - Abilities of an Experiential Learner)

(Experiential Learning) 





Characteristic of Experiential Learning 
 1
 2
 3
 4
 5
 6
 7

Classification of Experiential Learning 
 Bruner  Edgar Dale 

Symbolic Experiences  1
Iconic Experiences  2

Enactive Experiences  3
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Symbolic   

Experiences

Iconic Experiences    Enactive Experiences


(i) Verbal Symbols (i) Audio recordings and radios (i) Demonstrations & filed trips

(ii) Visual Symbols (ii) Motion pictures (ii) Dramatic Experiences

(iii) Graphic Symbols (iii) Exhibrt (iii) contrived Exp.

(iv) Direct purpose ful exp.

 Abilities  Experiential Learning 
 1

 2
 3
 4
 5

 Experiential Learning Cycle 
 



 Kolbes 
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 Experiential Learning Cycle

 Concrete Experiences  I
 David Kolib 

 Concrete Experiences 


Reflective Observation  II
 Reflective Observation 




 Abstract Conceptualisation  III



 Active Experiences  IV


 four Learning Style 

 Diverger a


 Assimilator b


 Converger c


 Accomodator d


Sources of Experiential Learning  
Instructional Software  

Personal Experiences  
Memory Devices  
Activity Aids  
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Relevance of Experiential Learning 
Nuclear 

 Direct  Reactor




Clarity in Subject Matter  1

Interaction Pattern  2

Nature of the Topic  3

Ability of the Student  4

Teacher's Creativity  5

Time duration of teaching and learning  6


 (Experiential Learning)  

 Bruner  (2)

 (Experiential Learning Cycle)  (3)

 7.6

(Aesthetic source in Mathematics; Three aesthetic  experience variables)

 Aesthetic Sense 
  


  

 Aristotle

Maths and Aesthetic Sense
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 Quantitative Index  


 


 Variables  Brikhoff 
M=O/C

M=Aesthetic measure or value

O=Aesthetic order

C=Complexity

  O  M 
 Symmetry   Pattern  Order 

 Attention  C 


 (1)

 (2)

 Brikhoff  (3)
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 7.7

Co-existence of precision and beauty in mathematics - order, pattern, 

structure and symmetry

 Order   Order & Pattern 
 Pattern  Order  Patter


 Order 

 Symmetry  
 Symmetry  (Symmetric)  


 Symmetry  

 Variables  Structure  


13square=169

31square=961

12square=144

21square=441

 Pattern 
 

 

 

 

 


32 = 1 + 2 + 3 + 2 + 1

42 = 1 + 2 + 3 + 4 + 3 + 2 + 1

52 = 1 + 2 + 3 + 4 + 5 + 4 + 3 + 2 + 1
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1 x 9 = 09

2 x 9 = 18

3 x 9 = 27

4 x 9 = 36

5 x 9 = 45

6 x 9 = 54

7 x 9 = 63

8 x 9 = 72

9 x 9 = 81

10 x 9 = 90




 (Order)  (1)

 Symmetry)  (2)

 (Pattern)  (3)

  (Points to Remember)    7.8

 Involvement   Constructivism   


Fied  Project  Assignment  Oral Discussion  


 
 Trip

 
 
 
 

 (Glossary)    7.9

Constructivism 
Superordinate Concepts 
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Subordinate Concepts 
Concrete 

Reflective 
Abstract   

Experiential Learning    

Iconic 
Enactive 

Aesthatic Sense 


Symmetry 

(Unit End Activity)   7.10


 1

 2

 3

 Aesthetic Sense  4



 5

 6

 Symmetry  Structure  7

 Experiential Learning Cycle  8



 Cone of Learning Experiences  9

 10

 11

 12

 Birkhoff  13
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 9

 10

Subordinate  Superordinate 11

M=O/C13 Symbolic , Iconic, Enactive 12

 (Suggested Readings)  7.11

P.K.(2010)Resource Material for Mathematics Club Activities.

R i e d e s e l , C . A &  S c h w a r t z , J . K . ( 1 9 9 4 ) . E s s e n t i a l s  o f  E l e m e n n a t r y

Matheamatic(nd)Heigls,MA(USA):Allyn&Bacon.

Madaholi,A.G.(1952).Khel ke Zaria Taalim Delhi:-Maktaba Jamia Limited 

Kumar,V.(Edit.)(2012).Pedagogy of Mathematics new Delhi:-NCERT.

Bishop,P.&Daries,N.(2000)A Strategy for the use of Technology to Enhance Learning in

Mathematics,Statistics. 

MANGAL, S.K. : Teaching of Mathematics

Siddhu, K.S. : The Teaching of Mathematics

Kumar,V.(Edit.) (2012)Pedagory of Mathematics new Delhi:-NCERT.
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   8   

 Assessment and Evaluation in Mathematics


(Introduction)   8.1

(Objectives)    8.2





 8.3

(Meaning of Assessment , Formative and Summative Assessment, Measurment and

Evaluation in Mathematics)









  8.4

(Achivement tests and speed tests in mathematics, Arthmetics, Agebra & Geometry)









 8.5

(Preparation of Test Items- Precautions  to be taken by preparing test items in different

branches of Mathematics)

 8.6

(Concept of CCE and Measurment of different behavioural changes like interest, attitude and

aptitude in learning mathematics)

(Assessment Framework  8.7

  (Points to Remember)   8.8

 (Glossary)  8.9

(Unit End Exercises)   8.10

 (Suggested Readings)  8.11
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Introduction  8.1

 Content Knowledge   Objectives 











Objectives     8.2


 1









 2

 3

    Behaviour  4

 5

 6





 8.3

(Meaning of Assessment , Formative and summative Assessment,

Measurment and Evaluation in Mathematics)
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 (Educational Process) 









1) Objectives - 
2) Curriculum - 
3) Evaluation 

(Mini  Examination  Test
 Examination)

 B.Ed (Teacher Eligibility Test)TET

 (Mini Examination)

 (Terms) 
 (Examine) 

 (Test)  (Test)  (Examine)  











 (A p t i tude  Test )  ( In te l l igence  Tes t )  ( to o l )

 Measurement  (Process)  (Examination)  (Achievement Test )
 5cm, 10kg 5g,  (Units) 

39



 



 Test  Evaluation  Assessment 


 Report

 Terms  column  report  16gm/dl

 Assessment  above normal below normalnormal

  
 Evaluation 

 (Tool)  (Test) *

 (Measurement)  *

 (Evaluation)    (Measurement)  *

Evaluation                  Measurement                  Test                          

 (Evaluation) 
 (Evaluation)  (Judgemnent)

 (Testing)  Assessment  (Measurment) 
 (Process) 

      *  Information Gathering 
                  *  Information Processing   

*  Judgement Forming    
    * Decision Making                     

 (Evaluation)  (Assessment) 
 




 (i)




 --  (ii)

 (concept)  (Misconceptions) 
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 (Strategy) 




 (Session) 
 (iii)




 (Evaluation) 

 

 -Evaluation 








 

(Formative Assessment)  (1)

 (T.L.P) 
(Feed 

 back)


   Summative Assessment :  (2)




 External Exams  (Grade)  (SA) 
 RatingsTests
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 (1)

 (2)

Examination Test, Assessment, Measurment, Evaluation









  8.4

  Achievement Tests



















 





















 (Item) 


Speed Test










 (speed) 
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  Speed Test 



 99 99  99 


99

x99
......................

891
891

........................                       
9801                                  

........................                      

 (a-b) whole square = a aquare - 2 ab + b square 
 99=100-1 

(99)2= (100-1)2= (100)2-2x100x1+ (1)2

= 10000-200+1

= 10000-199

=  9801




Speed and accuracy are the two 
 eyes of mathematics


 speed test(geometry)  (arithmatic) 











 (1)

 (Speed Test)  (2)

 speet test (3)

 (accuracy)  (speed)  (4)
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 8.5


(Preparation of Test Item) 





 
 900  


   

 90,60,40,30,0  

 

 (Objective Type) 
 4 





1(Item)

''  "
 Item 


2(Item)

 ''  root 3  ''


3 (Item)

 4560  2 
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 (essay Item) 




(Objective Type Items) 










 (Completion)


(Objective type)

 (Item) 


 (Completion Item)  


 cos A 1

 tan B2


cos(x+y)=cosxcosy-sinxsiny  y=60  x=30  1

 60  5mt  2

(Sample Multiple Choice Item) 
 52  0x  (1)

 (d)  (c)  (b) (a)

 (2)

cosec0=1/20(d) sec0=20(c) cos0 (b) sin0 (a)

 Test Item

 (1)

 (2)

 (3)

 (4)
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 (option)  (Multiple Choice Questions)MCQ (5)

 (6)


 (1)

 (c)  (b)  (a)

 8.6

Formative Assessment Summative Assessment 
Development 

Improvement of 
T.L.P.

To    
Monitor Learning and Provide Feed

Back to Teacher and Learner 

During Cource 

Judgement 
Measurement of 

Achievement

G r e a d i n g  o r 
Certifying 

End of Course 

Nature  1

Focus  2

Major Function  3

Time  4


 (CCE)  (1)

 (2)

Assessment Framework  - 8.7

 
 Idea  (Aptitude)  (Attitude)  (i)

 (ii)

 (iii)

 (iv)

 Evidence  (v)

(Techniques) 




 (vi)

 Report  (vii)

46







  modifications







Purpose of Assessment  *

Learning Indicators  *

Recording & Reporting   *

Reflecting Process  *

(Process of Evaluation) 
 (Evaluation) 

Identifying & Defining General Objectives



Clarifying and Defining Specific Objectives



Choosing Appropriate Learning Expreiences



Developing and Adopting Suitable Assessment Procedure



47








Evaluating the Out Comes on the basis of Evidence Callected



Modifying Necessary aspects of the System for better Results




  (Attitude)  (Skills)  (Knowledge) (Application)  



 (Appreciation)




Needs and Capacities of the pupils)  (1

(Needs of the Society in a Special Enviornment)  (2

(The Nature of the Subject Matter)  (3






 Skill  (Recall)






Knowledge  (1

Comprehension/Understanding  (2

Application  

 (3

Analysis  (4

48






Synthesis  (5

Evaluation  (6


 (1

 (2

 (3

 (4

 (5

 (i)

 (ii)

 (iii)


 (mean) 


 Behavioural  (1) 




 I

 Recallo  *

 *

 *

 *

 (Effect)  (Cause)  *

 *

 II

 *

 *
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 *

 *

 *

 III

 *

 *

 *

 (Resourcefulness)  (Truthfulness)  Spirit of Inquisitveness  *


 (objective Out Look)  *

 IV

 *

 *

 *

 V

 (Inquisitive)  *

 (various hobbies)  *

 *

- 



 (bipolar) 




 (Learning Experiances) 

 (Interaction)  (content)  (Learner) 
 (Activity) 

50



Name Measurement

Table  8.2       Assessment of a Activity

  L.I  








 1





  2

  r square  ii 
 r2 

 3.14  pi

 3

 pi    4

 3.14  pi 


 5

   6

(ii)- Assessment of Presentation







Table 8.3

       (Task) 
 (Indicator)  Learning

Indicator

D C B A (Grade) 












Content 






















Understanding

of the Subject
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eye 
   Contact




e y e 

 Contact


 








       
Presenting 

 cn te n t 









 o r g a n i z a t i o n








Using visual

Aids

logical 

















organise


















Creativity 

Democratic Attitude  Team spirit  Participation 


(iv)  (Assessment of Collaborative Learning  
 Activities




 *

 *

 (Communication Skills)  *

 *

 body language  *

52



Tools and techniques of Assessment 










 (tools) 
 Technique  (Assignment) 

 / 






 






 (Tools) 


Written test  *

  Project work  *

Field Trips and field diary  *

Laboratory Work  /  *

 Interview / Oral Test  *

  Journal Writing  *

 Concept Mapping  *

  Written test    
 Test 

(i)  Instructional Objective

 Test 
 (U n der s ta nd ing)(Re me mb er ing ) 

(Analysing)  (applying)

       
 weightages  (test) 


Instructional Objectives  a

types or forms of questions  b
units and sub units of the course content  c

53



Levels of Difficulty  d
 options 


Construction of Test paper  (III)





Planning the test  1

Preparing the test  2

Administering the test  3

Scoring the test  (4

Evaluating the test   (5

 1


 i


 ii

 
 iii




 iv
 Facilities 


 v



 i
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 ii
 iii

 Distribution  of weightage 
  2

 Items  i





 ii
 50%  (Items)  iii

 iv
 Item  v

 vi
Types of Objective type question 


(Alternate Response Types)  1

( True / False )  ( Yes / No )  ( Right / Wrong)


(Multiple Choice Type)  2
 Alternatives 

 stem  stem 


(Matching Type)  3
 stem  stem 

 (Items) 
Master List Type 4

 (Stem)  
 Alternatives

Administering the test   (5


 70 

55




Scoring the Test 


(correction for chance  (chance) 

 formula) 

S=R-W

 S=R-

 = S

 = R

 (options)  = O

Evaluating the Test 
 (Evaluation) 

(Quality of the pupils Achievement)  1
(The Achievement of a Particular Objective)  2

(Blue Print) 





 i

 ii

 iii

 iv

 v

 vi

 vii

 viii

 ix

(Design) 
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 (Wieghtage) 
1. Table 8.5  Weightage to  Instructional Objectives

   





1

2

3

4


2. Weightage to Content Subject Units

Table 8.6 Weightage to Contact 
   

1

2

3

4

3. Weightage to type of Question

   
(LA) 
(SA) 




1

2

3

4

3. Weightage to Difficulty Level

   




1

2

3
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Blue Print 
 

 
Table Blure Print  - 8.9

Onjectives


Remembering


Understanding


Applying


Analysing 


Total

Types of

Question

L

A

S

A

V

S

A

O L

A

S

A

V

S

A

O L

A

S

A

V

S

A

O L

A

S

A

V

S

A

O L

A

S

A

V

S

A

O

1

2

3

4

Total


(Writing of Questions) 




 block 
 (Objective)  a

 (objective) 
 b

 Syllabus c
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Long Answer (Essay Type Question)  1
 (Objective) 


 Ideas  (summarising) 


 (Essay type questions) 


Restricted Response type  1




Extended Response Type  2


 


 Grading 

Open Ended Type (3)



















    Short Answer type questions  2

 Exact 
 *

"  20 "  *

Objective Type Questions  (3)

Tick 

 Mark

59



Multiple Choice Type  *

Fill in the blanks  *

one word Answer  *

True / false type  *

Matching type etc  *

Multiple choice type  i




 perimeter  144cms  1

(d) 72cms    (c) 60cms    (b) 48cms   24cms (a)  
 ii 2

(d) 3.1412    (c) 3.1    (b) 22/7    3.00 (a)

Fill in the blanks  ii



 ______________  1 
 ______________  2

(One Word Answer)  iii


 _______  3 -1 
  P 8 x P = 32 -2

True /  False type  / iv


 90 degree  Elevation  1 
 r  2

Matching Type    v
 set  Set 
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  2  1 
   2 2

Project Work 
  













Field Trips and field diary

 Field Trip 









 *

 Field Trip  *

 *

 *

   (Laboratory Work) 





 Equipments / Apparatus  *

 *

 Calculation  *

 *

 *

 *

Interview / Oral test  / 
 

61






Journal Writing  / 









Concept Mapping 









 Cross Linkages 

Assessment of concept maps 





 scoring 
 *

 *

 *

 (Recording and Reporting) 
 test 

 Result

 (Rank)  Growth 


Phrases  (Fail)  Report Card  2006NCERT

 (Fail)  Unsatisfactory
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(Measurement of Student Achievement) 
 1800 

 1986 

  (Grading System) 
 step  Grades  Grade

 (Symbols)  achievment

   (Direct Grading) 





 Letters 


Indirect Grading 

 Letters 
 Relative  Absolute 

Absolute Grading 

 Standard 


Grade Percentage of Marks Qualitative Statement

A  75 % Distinction

B 60%- 74% First Division

C 45%- 59 % Second Division

D 33%-44% Third Division

E  33% Unsatisfactory
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Relative Grading 
 (External Evaluation) 

 Public Examination 
 A,B,CGrading 




 1


 Relative  2


Measurement of Process Skills 

 Checklist 
  Rating Scale 

(Yes / No)  *

(Yes / No)  *

(Yes / No)  *

(Yes / No)  *

 1,2,3,4,5  Rating Scale   

 Tickpoint 

Tasks 
1   2   3   4   5  *

1   2   3   4   5  *

1   2   3   4   5  *

1   2   3   4   5  *

1   2   3   4   5  *

1   2   3   4   5  *
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Measurement of Attitude   

 (attitude) 
 (Objectivity) 

Indicator Rating Scale Positive Attitude  Negative Attitude 
Strongly Agree 5 1

Mildy Agree 4 2

Undecided 3 3

Disagree 2 4

Strongly Disagree 1 5

Table  :  8.11   

Portfolio 





 Portfolio




Evaluation of Portfolio


 Self Evaluation


 Judge 


  

Conduct Portfolio Conference    



 Presentation

65



- 
 / 

 



Reflecting Process

 (Two Way Process)  - 




 (Reflecting Process) 
Reflecting Process  a  Students Performance

Reflecting Process a  Teachers Performace

 Assessment as a Reflecting Process 
 misconceptions 

 Mathemetics  Concept 
 misconception 

Reflective Prompts (ii)

  Reflective Prompts 




 b

 b

 Idea  b

 b

 Feedback 
Self Assessment 
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 b

 b

 b

 b

 share Ideas  b

 b

 b


Assessment as a Reflecting Process


 Progress 
 b

 b

 Improve  

 b

 b


 Field 

 


 (Fild Trip)  (1)

 (2)

  (Points to Remember)   3.8


 

 
 (Assessment) 
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 (Glossary)  8.9

Assesessment of Learning   

Visual Aid 
Interaction 
Synthesis 

Evaluation 
Reflecting Process 

Formative 
Sammative










(Unit End Exercises)  8.10


 Evaluation  Assessment  Measurment  1

 2

 3

 Lesson Plan  CCE 4

 5



 Evaluation  Assessment  Measurment  1

  Achievement Test







 3

 Concept Mapping  4

 Learning Indicators  5



 Evaluation = Measurment +...................... 1

 CCE 2

 Scoringh the test = R- ......... 3

  Assessment  4

 5
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Value Judgment 1

Continous and Comprehensive Evaluation 2

W 3

Summative 4

 Weightage to form of questions weightage to contentWeightage to objectives 5

 (Suggested Readings)  8.11

 1- Aggarwal, S.M. : Teaching of Modern Mathematics

 2- Ayangar, N.K : The Teaching of mathematics in New Education  - Kumar,K.L.(2001)

Eductional Technology.New Delhi:-New Age International Publising Srinivasan, 

3. Anice, J. 2005: Teaching of Mathematics, Neelkamal Publications Pvt. Ltd., Hyderabad, India

4. Surendar, B and Nageshwara, M., 2017 Pedagogy of Mathematics Hyderabad, India
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Mathematics for all
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 9.5

( Activities enriching Mathematics learning- Mathematics fairs, Olympiads, Talent Test)
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(Mathematics Kits, Mathematics Laboratory, Mathematics Clubs and its effective use)

 9.7

(Ways and means of  providing positive attitude towards Mathematics and reducing 

Mathematics Phobia)

  (Points to Remember)    9.8
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Introduction   9.1












Objectives   9.2


 1

 2

 Developmental/Enrichment Programme  3

 4

 5

 discalculia  9.3

(Planning and Organising Activities for- Gifted, Slow learner, Backward and
Learners with dyscalculia)


  




 (Individuality) 
2005- 

  


 (Learner) 
 (gifted) 
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 originality 



 (Problem Solving)  (Heuristic Method) 
 (Enrichment Programme)  Project Method 











 Dyscalculia 















 1

 Discalculia 2
 3

 9.4




 Cooperative Learning 
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 (Cooperative Learning)


 ICT 

  Co-operation 
 ICT  (Model)  Interaction 

 Learning 


(Peer 
 field  mentors ) 

 Collaborative Learning Approach 



   

 (Homogenous Group)  Collaborative Learning

Hetrogenous  Team Working    Collaborative ICT 
 

 Collaborative  Learning  Group

 (Clear)  User  Web 2.0 (Blended Learening) 
  Collaborative  Web  Share 

 (Publish)  (Create)  Web 2.0 
 World Wide  Communicate  Colleagus   

Web 8.0  web  Online  share

 sites  website  Web  Application 

 (meeting) 
Social Networking, Podacasting, Video Sharing Wikis,  Application Web 2.0 

  TwitterFacebookFlickerMy SpaceYoutubeWikipedia  web 2.0  Blogs




 Learning 
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 field  mentors 


 1
 2

 9.5

( Activities enriching Mathematics learning- Mathematics fairs, Olympiads,
Talent Test)

 





 








   Financial Committee  













Homi Bhabha centre for Science Education 
16 

 16 
 Regional Mathematics Olympiads 

 Regional




 30-35 




http://olympiads.hbcse.tifr.res.in/

 http://www.nbhm.dae.gov.in/
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Mathematics Intelligence Test   

Mathematic Intelligent   
 Test




 1
 2

        9.6

(Mathematics Kits, Mathematics Laboratory, Mathematics Clubs and its
effective use)

 Learning by Doing 
 Mathematics Kit   (Set) 

 
  




 



 Learning to live together   

 Value   


  





  Leadership 


 1
 2

 (Extension Lecture)  3
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 9.7

(Ways and means of  providing positive attitude towards Mathematics and
reducing Mathematics Phobia)








 1

 2

 3

 4

 5

 6

  





 1

 2

 3

 4

 5





 1
 2
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  (Points to Remember)    9.8

: 


:   




: 
 Concept 























 (Glossary)    9.9

Gifted learner 
Slow learner 

 Backward learner 
Cooperative learning 

Collabrative Learning 
Peer learning 

  Reciprocal learning 
Group Learning 

 Multi Media 
Mathematics phobia 

Positive Attitude 
Olympiad 
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(Unit End Exercises)  9.10


 1

 2

 3

 4

 5


 5

 6

 7

 8

 9


 10

 11

 Create  12

 13

 14


Remedial12 web 2.012  11  10

Homi Bhabha Centre for Science Education 14

 (Suggested Readings)   9.11
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Mathamatic(nd)Heigls,MA(USA):Allyn&Bacon.

Madaholi,A.G.(1952).Khel de Zaria Taalim Delhi:-Maktaba Jamia Limited 

Kumar,V.(Edit.)(2012).Pedagory of Mathamnhzs new Delhi:-NCERT.

Bishop,P.&Daries,N.(2000)A Strategy for the use of Technology to Enhance Learning in Maths,Stats. 

78



 10 
Professional Development of Mathematics Teacher


Introduction  10.1

Objectives  10.2

(In-service Programmes for Mathematics Teacher)     10.3
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   /  /  10.6
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 10.7
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79






 Professional Training 



 













 






Need of the Professional Growth of Mathematics Teachers  







 1


 2


 3

 4


 (Developments)  5

 6

 
 7

 
 8
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 9


 10

 ICT  Review  11

 
  Action Reseach  12

(In-Service Training) 
 "

 " 
 (1970) 





 



The training of teachers is a major area of concern at present as  both pre-service and

in-service training of school teachers are extremily inadequate and poorly managed in most states.

Pre-service training needs to be improved and  differently regulated both in public and private

institutions, while systems for in-service training required expansion and major reform that allow to

greater flexibility. - NCFTE 2009, P.6

(Need for in-service Training) 
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Objectives  10.2


 Professional Development  

 
 Association  

 
 Action research  E- Learning  

  10.3

(In-service Programmes for Mathematics Teacher)

(In-Service Programmes) 
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(Conferences) 




 1

(Seminars)  2

(Workshop)             3

(Symposium)  4

(Short term programme)  5

(Orientation Programme)  6

(Research Projects) 


 7

(Refreshers Programmes)  8


 1

 4  2

 -  10.4

(Mathematics Teachers, Association - Role and Function)













Role and Functions 
 
 
 
 
 

 Tests   National Mathematics Talent Test 
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 Orientation Programme  

 
 


   


 (Phobia)  


 1
 2


1) The Association of Mathematics Teachers of India (AMTI), Chennai

2) National Association of Teacher Education.





 10.5

(Journals and other Resources Material in Mathematics Education)






















 Feedback







1) The Maths Teacher (Bi-monthly) - S.I.T.U Colony, Chennai - 28

2) Ganita Bharti - Bulletien of the Indian Society for History of Mathematics.

3) Resonance Journal of Science Education, Indian Academy of Science, Banglore.

4) The Maths Education - Station Road, Siwan, Bihar, 

5) Indian Journal of Mathematics Education: An official Journal of the Delhi Association of

Mathematics Teacher, India (Quaterly)
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6) Indian Journal of Mathematics Teaching (Half Yearly) Association for Improvement of

Mathematics Teaching, Jagadbandhu Institution, Fern Road Calcutta, 700019, India

7) Mathematical Education: A quarterly journal of Higher Education (Sponsored by UGC)New

Age International Ltd. 4835/24, Ansari Road, Daryaganj, New Delhi - 110002.

8) Junior Mathematics (Tri Annually)Published by the Association of Mathematics Teachers of

India, Tamil Nadu.

9) Journal of Inter-Disciplinary Mathematics (Bi-monthly) published by Tara Publications, Delhi

India.






1) The Mathematics Gazette (3 times a year) Mathematical Association, 259, London Road,

Leicester, LE 23 BJ, U.K.

2) Mathematics in Education and Research (Quarterly) Spunger New York, Inc 333 Meadown

Lands, Parkway, USA.

3) The Mathematics Educator (Semi-annual) Singapore.

4) Pythagoras (Pretoria), 3 times a year. Mathematical Association of Southern Africa (MASA),

P.O. Box 12833, 6006 Centrahill, South Africa.

5) Journal of Recreational Mathematics Address: Baywood Publishing, P.O Box. 337, Amity

Vile, Ny. 11701, USA.

6) Australian Mathematics (Semi-annual) Address: Australian Association of Mathematics

Teachers, P.O. Box. 1729, Adelaide, SA, 5001, Australia.

7) International Journal of Mathematics Education in Science and Technology. (Bimonthly)

Address: Taylor and Francies ltd. Gunpowder Square, London ECUA3DE, United Kingdom.






 (1)









 (2)

   /  /  10.6

(Professional Growth - Participation in Conferences / Seminars / workshops
and E-Learning)

(Seminars / Workshops) 


 SCERT 
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 /  /  

 

 /  /  

  

 

 (tools)  

 

 

 

(E-Learning) 


 



 (Face-to-Face) 


(Concept and Meaning of Electronic Learning) 

 (Literatures) 
"  "

 Interactive TV, Satellite Broadcast  Video  Audio, Internet / Intranet / Extranet  "

 "  (Participants)  CD/VCD

(Laurillard,  (Mobile Learning) 
 "  2006) 
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 "  (Application)

 

(How Learners Learn?)

 

(How Quickly Learners master a Skill?)

 

(How Easy and Important is to Study?)

 

(How much Learners Enjoy the Learning)

Advantages of E-Learning in Education 
 (Approach) 

 1


 (Professional Development)  2

 (Sharing)  (Practices) 

 (Possibility)  3

 (Lifelong Learning)  -E 4

 (Anywhere)  (Anytime)  5












 (Multiple)  6

 (Option) 



 7

 (Collaboration)  (Group Learning)  8






 9

 10

  11

 12

 (Understanding)  13
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 (Creative)  14

 Information Reality






 15

(Multiple  16

 (Negotiation)  (Critical Thinking) 



 Perspectives)


 (Authenticity) 






 17

(Types of E-Learning) 


(Synchronous E-Learning)  1
(Asynchronous E-Learning)  2

(Synchronous E-Learning)  1
 "  ""  "  Synchoronous

 Live Interaction  (web)   (Interaction)

 Synchronous

Telephone  
Video Conferencing  




Web Conferencing  




Computer Conferencing  




Internet Chating  





(Asynchronous E-Learning)  2

 Asynchronous

 Live Interaction 
 Asynchronous

E-mail  
Message Board Forums



 

Print Metarials  
Fax  

Audio / Video Cassettes  /  
CD's / VCD's  /  
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Blog   
Wiki  


 (1)

 E-Learning (2)

 (3)

 (4)

 10.7

(Action Research for Improving Quality of Mathematics teaching and learning) 

(Action Research) 






(Meaning and Definition of Research) 
(Search)  (Re)  Research 

 Find out something  Search  Again  Re 

 Phenomena


 "  

" 
 " 

" 
 W.S Monroe


 "  (Bernard Mehl) 



" 
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 (Educational Research) 





(Basic Research)  (i 

(Action Research)  (ii

(Action Research) 
 (Action Research) 

 The Human Resource Management Theory 







(Definition of Action Research) 
 (Stephen M.Corey) 





 

 (Practitioners)


 (Sara Blackwell)  

 Practices 
 (Me. Threte)  


 (Best J West)  


 


 




(Characteristics of Action Research) 


 1
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 (action)  2

 3

 4

 5

 6

 7

 8

 9

 10

(Objectives of Action Research) 
 (Application) 


 

 

 

 

 

(Advantages of Action Research) 
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(Limitations of Action Research) 
 

 
 




(Action Research)  (Basic Research) 
 .1

 .2


 /  .3

 .4

 (Teacher Made Test) 
 .5

 .1

 .2

 .3

 (Standalized Test)  .4


 .5

 .6

 .7



 .8

 .9


 (Evaluation)  .10






 .11

 .12

 (Generalization)  .6

 (Rigid)  .7


 .8

 .9



 .10

 


 .11


 .12
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(Need and importance of Action Research in Indian School)

 /  (John W Best)  












(Steps of Action Research) 


(Identification of Problem)  .1

(Defining and delimiting the problem)  .2

(Analyzing the causes of the problem)  .3

(Formulating the action Hypothisal)  .4

(Design for testing the action Hypothesis)  .5

(Conclusion)  .6

(Identification of Problem)  .1





Defining and delimiting the problem  .2

 (Delimitation) 
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 (Period)  (Group)  (Subject)  (Class) 


(Analyzing the causes of the problem)  .3


 






(Formulating the action Hypothesis)  .4


(Goal)  (Action) 

(Conclusion)  .6

 








 (1)

 (2)

 (3)

  (Let Us Sum Up/Points to Remember)   10.8

 
 
 

 
 

 Action Research 
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 (Glossary)   10.9

Research 
Professional 

In-service 
Electronic Learning 

 Synchronous E-Learning 
Asynchronous E-Learning 

(Unit End Exercises)   10.10


 1

 Mathematics Teachers Association 2

 Action Research  3

 4

 5


 6

 7

 8


 Best 9

 10

 Synchronous E-Learning 11

 12

 Asynchronous E-Learning 13
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