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B.Ed. (Distance Mode)




 




 








 




 




 



 



 Introduction to Mathematics   

Introduction 

Objectives  

Meaning, Nature and Scope of Mathematics     1.1

  1.2

  History of Mathematics with special emphasis on Teahing Mathematics

Contribution of Indian Mathematician   1.3




(Arya Bhatta, Brahmagupta, VarahaMihira, Bhaskaracharya, Srinivasan

Ramanujan, Shakuntala Devi)

Contribution of Western Mathematician:  1.4

 


   Euclid, Pythagoras, Renedescarte, George Cantor

:  


1.5

(Correlatiion of Mathematics with other School subjects and with other

Branches of Mathematics.)

 (Glossary) 
  (Let Us Sum Up/Points to Remember)   

(Unit End Activities) 
 (Suggested Readings) 



Introduction 







 Teaching of Mathematics 







Objectives 


 

 

 


 


  

Meaning, Nature and Scope of Mathematics :    1.1



 Mathematics 



 Mathema 
 Definitions 

Mathematics is the Science of Quantity- Aristotle  

  

Mathematics is the gateway & key to all Sciences

Mathematics is the queen of  Gauss 

Sciences & Arithmatic is the queen of all Mathematics

Mathematics is a way to settle  Locke 

in the mind a habit of reasoning

Mathematics is  G.B. Shaw 

engagged, infact, in the profound study of art & the expression of Beuty

Mathematics is the indispensable  Kant 

instrument of all physical researches





  Addition  Definitions

 (Division)   (Multiplication)  (Subtraction) 

Logical  Co-relation 


 Variables  Generalisation

1986  Reasoning  Thinking



Nature of Mathematics  






Mathematics is Science of Discovery  

Mathematics is an intellectual game  

Mathematics deals with the art of drawing  

conclusion

Mathematics is a Tool subject  

Mathematics is a systmatic deductive science  

Mathematics is an experimental inductive science  

Mathematices involves an intuitive method   

Mathematics is a science of precision and Accuracy  

Mathematics is a subject of logical sequence  

 

Mathematics requires the application of rules and concepts to new situations  

 

Mathematics deals with generalisation and classification

Mathematics has its own language and symbols  

Mathematics is an abstract science  

Mathematics is a study of structure  

Mathematics is logic  

 Mathematics is a Science of Discovery 
 A.N. Whitehead 


 Accuracy 

Mathematics is an Intellectual Game 






(Mathematics deals with the art of drawing conclusions) 
J.W.A. 

 Young











Mathematics is a Tool subject 
 Beauty  Integrity 

 Structure




"Mathematics & Teaching of   1986John J. Bowen 

 Internal Consistency  "  Sciences"

 " 


Mathematics is a Systmatic Deductive Science 
  Assumptions 



  Definitions 



 Opposite Angles 
 <D  <A  Premise 

<A = <D  
 "  "  Premise 

 Deductive Reasoning

Mathematics is an Experimental Inductive 
Science

 Relationships  Mathematical Phenomena 
 


 Genera l i sa t ion 

 


  Cases  Cases

 General Rule 



  180 





P/G 
 Particular Cases 

Mathematices involves an Intutive Method  
 Intuition 

 Analytic




  Analysis 




 Idea 

 Concrete 

Mathematics is a Science of Precision and Accuracy 
 '  ' 

 Mid Way  '' 
 

 Exactness 

Mathematics is a Subject of Logical Sequence 
 Ea sy  t o  D i f f i cu l t 
 Concrete to Abstract  Simple to Complex 

  A r i t h m a t i c 
  Calculus





Mathematics requires the application of rules and concepts to new situations  



 Validity 







Mathematics deals with Generalisation and Classification

 Conceptions 

 Successive Generalisation  


Fractionals  Whole Numbers 
 Negative Numbers  Irrational Numbers  Numbers

 Imaginary Number

 Results  Geometry 
 Grouping 


 

Mathematics has its own language and symbols 


One and only one line passes 
 through two different points






 BC  AB  ABC   Identity


AB ............BC  

 Beauty  Comprehensiveness 





Mathematics is an Abstract Science 
 Abstract  Nature  Concepts 

 Points  Ecluid's Line  



 Infinity  



 ''  

Mathematics is study of structures 
 Recognised 
  Associative  Commutative 

 (Distributive)

Number 



 Vector Space  Ring  System

Mathematics is a Logic 
Structures & Patterns 




 






Scope of Mathematics 




  1.2



 History of Mathematics with special emphasis on Teahing of Mathematics

 



 Counting 
 Measurement

 Develop 



 Many 
 Many 


 Foot 



Area 





Volume 





 Arithmatic 
 Land  Geometry 




 Greek 

 Arithmetic  Geometry 


 0 




Contribution of Indian Mathematician   1.3



(Arya Bhatta, Brahmagupta, VarehaMihira, Bhaskaracharya, Srinivasan

Ramanujan, Shakuntala Devi)

Ariyabhatta 
 Patliputra  476 

 Ariya Bhattium 
 

Contribution of Ariyabhatta 


 .1

 .2


  Geometry  .3


 ² =  ² +  ²



 Half-Chord  Ptolemy  I-Cosine  Sines  .4


 P  Arithmatic Progression  .5

S= n{ a+ [(n-1)/2 +t] d}

S= [(a+m)/2]

 n  d   b   a 

  t+n  t+1 
 a+m

 Indeterminent  .6

 ax+by=c



 .7

 ii  i 
1- (a + b)2 = a2 + b2 + 2ab, 

2- ab= [(a+b)² - (a²+b²)]/2

3- (a+b)²- (a²+b²) = 2ab

   .8

 62,000  8  4100 

 20,000 

Circumference/Diameter Approx)

 .9






 n  n  .10

12 + 22 + - - - - - + n2 = n(n+1) (n+1)/6

13 + 23 + - - - - - + n3 = n²(n+1)²/4

 .12





Bharma Gupta 
Bhrama Sputa Siddhantha  598-628 





 x² - 10x= -9    

 '3'  22/7   
 a-a=0   0 

 21  Brahma Siddhanta  31 

 "  
" 

 Barter  Progression  Fraction  Integers 
 Mensuration of Plane Figure  Simple Interest 

 Shadow recknoning 

Area  Quadrilateral   d  cba 
S= 1/2 (a+b+c+d)    Sq. Root of (s-a)(s-b)(s-c)(s-d)

 Cyclic Quadrilateral 
 



 Sq.Root of (s-a)(s-b)(s-c) 



   Indeterminate Equations



505-587 ADVarahaMihira 


 Brihat Jataka   Brihat Samhita Panch Siddhantika 
 sinx = cos(/2 - x) 1- cos2x/2 = sin²x    

 accuracy  sine table I-  sin²x + cos² x  =  1

 Pascal's Triangle 
 Binomial Coefficient  Version



 Panchsiddhanta 
Brihat Jataka  Brihat Samhita  Planets

 Animal Science 
(Gravitational 


 11  

 Force)




Bhaskaracharya 
Shiddhanta 

Shiddhanta  Bijjada Bida 1114 A.D.  Shiromani



  Vijaganit-   
 Lilavati  Shiromani

  Grahganit- Astrology     Gemetry-Goladhyaya

 Rolle's Theorem  Grahganit 
 Goladhyaya 

Contributions of Bhaskaracharya 
:Roundness of Earth  

Circumference of a 

 (100th part)  circle



:Rolle's Theorem  

  Grahganit  


The Fruit of 
 the Motion

 Planets  Retrograde motion 


:Trigonometry  

 Goladhyaya 
sin (A±B) = sinA cosB  ±  cosA sinB 

 
 sin (A+B)/2 =  ½ [(sinA + sinB)²  +  (cosA-cosB)²]  



 Indeterminant  Determinant 

 Indeterminant  Determinant 


   Varied

 Syllable

 1946 Calcutta Mathematical Society




Use of Phoetic Language  





 "
 




" 

:Differential Calculus  

 Differential Coefficient 


 Gravitational Force 


 

Law of Gravitational 



 Force





Indeterminant Equation  

 Inderterminant Equation 


ax + c = by 
ax + by + cz =d  

ax + by + d = xy


  indeterminant Equation 

 Pell's Equation  ax² +1 = (y²)²

:Cubic & Biquadratic Equations
 




   x³ + 3x² + 2x + 1 = 0 

 (x²)²    + 5x² + 3 =0  



 Surds  

 Surds 


 4  5  13 


Permutation & Combination 







No. of permutation for r thing = r factorial/ (k factorial x l factorial)                                    

    l  k 

:Mensuration  


Area of Sphere= 4 x Area of a circle 

 = 4 x 

 =   x 1/6 x   d                

 d 

Concept of Infinity  

 "  0 
 0 

  "




  



'  Siddhanta Shiromani 
 ' 

 




Srinivasan Ramanujan 



  1887 12 
Loney's  13   

 14  Trigonometry

  Theorems  cos  sin  L.Eular

Synopsis of  George School Bridge  1903 

 Elementary Results related to Pure & Applied Mathematics



Contributions of Ramanujam  
 Definite Integers  


 Hypo Geometry Series of Continued Fraction  

Transformation  "   Prof. Hardy 
 Infinite Series

"  Jacobi  Eular 

1913  120 theorems  Prof. Hardy  Divergent Series 


 Unresolved Fermat Theorem  

 1729 = 9³ + 10³  1729 = 1³ + 12³   1729 

 2 

 Reimann's Series  Prime Numbers  



 Eulerian Second  Integral  

 Elliptic Function  

 Structure  Highly composite numbers  



 Special Forms  Distribution

 Competencies 


Shakuntala Devi 
1-   "Numbers have life.  They are not just symbols on paper."

"  "

2-    "Nobody challenge me. I challenge myself."

"  "

 4 
 1939




 

 6 


8 
  Child Prodigy 



:Acheivement of Shakuntala Devi 
 23  1977

Imperial College London 1980  50 

 28 



1-   7686 369 774 870                                           

2-    2465  099  745  779                                                      

 18,947,668,177,995,426,462,773,730 
Standford 

 1982 
 2  457  95443993  1988 University

 10  1334  2373927704  

 10  46  20047612231036


1.    Puzzles to puzzle you                                

2.    In the wonderland of numbers                        

3.    Mathability: Awaken the Math Genius in your child                  

            4.      More Puzzles to puzzle you                      




 Dice  

 Integers   Arithmatic Sequence  

 Prime Number 

   (Awards Received by Shakuntaladevi) 

Distinguish Woman of the  1969  

 Gold Medal  year

  Ramanujam Mathematical Genius Award  1988 


  1995 





 Life Time Achievement Award  2013  

 2013  Dynamic 
 






Contributions of Western Mathematicians:  1.4
Euclid, Pythagoras, Renedescarte, George Cantor  


  

Euclid 
 325BC 

 





 Euclid Elements 





 Areas of rectilinear Figures  Book-1



 Formation of Areas  Book -2

 Triangles 


 Chords  (Circle)  Book-3

 Polygon  Book-4

 Book-5

 Book-6

 Phase NumbersSolid Numbers  Book-7

Numerical Theory of Proportion 

Study of continued Proportion Book-8



 Prime Numbers  Book-9

 Study of Irrationals  Book-10

 Boo-1  Book-11

 Book-12

 Regular Solids  Book-13

Geometrical 
 Structures

Euclid's 5 Postulates 
 .1

 .2

 .3

 .4

 .5





Contributions of Euclid 
 Prime Numbers  


 

 

 



 

 

Reduction Absurdum  Exhaustion The Euclid Elements  


 Greatest common divisior  

 Euclidian Algorithm 


 

 The Euclid Elements 



Pythagorus  


  Pythagorus  


  
 


Contributions of Pythagorus  


 
 

 
 

 
 Perfect Nimbers  Triangular Numbers 


 (2n+1)  

(2n+1) = (n+1)² - n²                                                    

 n 





 

 Babylonians  


  Theorams  


  

 n  2n-4  n

 4 

 
 

 a(a-x) = x2  

 

 Polygon  Polygon  

  Regular Poly hedrons  Polygon 

 
 




  Perfect  Solid Geometry  
 

  Regular Poly hedrons 


Tetrahedron 

Hexahedron 

Octahedron 

Dodecahedron 
Icosahedron 

 


Parabola  Ellipse  




    



 
 

 Orbit of the Moon 
 

 Venus

 Strings  Lyre    
 


 



Renedescarte 
 17  

 Analytical Geometry 
 Plane Coordinate Geometry 

Jesuit College  1607  1596  31 
 Royal- Henery Legrand

(Contributions of Renedescarte):  
     17 

 Eucliden Geometry 

 Analytical Geometry   Cartesian Coordinates

 Insightful Interpretation 




1-   Discourse on the method (1637)                             

2-   Lageometric (1637)                                         

3-   The passions of the soul (1649)                            

4-   Musicae Compendium  ()                                     

5-   Treatise of Men (1633)                                     

6-   Principles of Philosophy  (1644)                           


1-   "Each problem that I solved became a rule which served afterwards to

solve the other problems."


2-   "I think therefore I am."



3-   " With me everything turns into mathematics."


4-   " Divide each difficulty into many parts as is feasible and necessary to

resolve it."


5-   " Perfect numbers like perfect men are rare."

 Perfect Men  Perfect Numbers 



 

1845-1918  George Canter 



 Inventor of set theory 
 Set Theory 

 Elements 
Well Ordered Sets  

Define Infinite Sets  

 natural numbers  real numbers 
  Theorem  Numerous

 Ordinal & Cordinal Numbers  existence of infinite of infinities

 Arithmatic 

:Teaching & Research Career 
   Dissertation  1867 

Extraordinary  1872  University of Halle

 34  Full Professor  1879  Professor

University of 

 ''  Berlin

: Contributions of George Cantor 
  Societies  Guilds  Career 

  The Dutche Mathematiker Vereinigung Society  1865 
Number Theory  Shelbach Seminar for Mathematics

  Trigonometry  University of Halle  Analysis 

  Functions  Trigonometric Series 



 1873  Unitness   Representation

 Natural Numbers  Countable  Rational Numbers 



 Leffere's Journal   Acta Mathematica 
 Uncountable Set 

The continum Convergent Series  Infinite Set  The Cantor Set
 Infinite Hypothesishypothesis

 Sulvester Medal 

 History of Mathematics  Men of Mathematics 



:  


1.5
(Correlation of Mathematics with other School subjects and with other

Branches of Mathematics.)

 



 Effective 


Types of Correlation : 


 




 




 




 




 






Physical Sciences  A




Biological Sciences  B




Social Sciences  C






Language and Literature  D




Art  E

  "  "  Bacon  
 "   "  kant

 " 
" 

 


v = u + at 

Final Velocity   =v 

Initial Velocity  =u

Accelaration  =a

Time  =t

v²=  u² + 2as    

 displacement  s

    s  =  ut + ½  at² 


 

F= ma

 accelaration  a  mass  m  Force  F 

   D= m v  

volume  v  mass  m  density  D

 PV= RT 



 t 

  Volume  V  Pressure  p 

 Inverse Variation  Direct Variation  Equation 

    Equation 

  Physics

  Approach 

 Higher Mathematics  Chemistry

 General Chemistry  Physical Chemistry 
 

Chemical 
Constituent  Combination

Chemical  Definite Ratio  Elements

 Atoms  Balance  Chemical Equations  reaction

 Balance  Number 
 Heat 

 Atomic Weight  Atomic Structure  Element

 Atomic Valency

 Interesting   Physical Sciences 
 Correlationship  


 Practical






 Biological Sciences  B

 " 
" 

 Medicine 





 Biometric  data






 Metabolism   Heredity  Genetics  Physiology 

Neuro  
 Physiology






 Social Sciences  C

 Social Phenomenon 
Prediction of   Generalised Laws governing economic policy

 Economic growth

 Theory of Probability  
 





 




  Longitude   Latitude 

Transportation  Forecasting about change in whether 

 planning  System






 Language and Literature  D




 Symbols/ Signs 

Abstract 

 Verbal Statement  Concepts


 exactness  Clarity 







 Art  E
 Appreciation 

  Balance  Proportion  Pattern  Symmetry 
 Harmony

 " 
 " 

 Applied Mathematics

 Form 
 Rythm  Beauty 


 (Elegance) 



Correlation between mathematics & its other branches  



  Geometry  Arithmetic 

 Coordinate Geometry  Trigonometry




   1964-66 

 Arithmatic  Integrated Approach

  (Algebric Equations) 

 Theorems related with similar Triangles 

 (Link) 
 3D Geometry  Locus

 Mensuration 
 2   Right Angled Isosceles Triangle  


 Arithmetic 

 32+ x = 25  25  32 

  Linear Equation 



 Algebraic Term 
 X³  X  X² 

 X 





   a+b²

 a+b  a+b 

  a+b² = a² + b² + 2ab 



 a+b  a+b²

 b  a 





 1003²  101²  

101²  =   (100+1)²

=  100² + 2x 100x1 + 1²      

= 10000 + 200 + 1                                               

                  = 10201                                                         

 

 (Glossary) 
Meaning 

Nature 

Contribution 
Correlation 




Generalisation 

Discovery 

  (Let Us Sum Up/Points to Remember)   



 

 Nature

 



 Calculus   Geometry  Arithmatic 
 Plane Cordinate Geometry  Analytical Geometry 

 Trigonometry  3-D Geometry 
 Pythagoras  

 Euclid 
 George Cantor  Rene Descrate 


 Contribution 

 Principles 
 Formulas  Theories


 Key Subject  




(Unit End Activities) 


 

 

 

 



 

 

 

 

 



  
  



 

   

 

   

 

   
 

   

 

   

  Satellite  

   

 

   



 



    


 Mathematics  Arithmatic  

Branch  Key    Beginning  Extreme 

 "  " 

   



 (Suggested Readings)       
- Mangal, S.K. (1993), Teaching of Mathematics, New Delhi, Agra Book Depot.

- NCERT (2012), Pedagogy of Mathematics,New Delhi: NCERT

- Siddhu, K.S. (1990), Teaching of Mathematics. New Delhi: Sterling Publisher.

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

-  http/www.ams.org

-  www.google.com



  

Aims & Objectives of Teaching Mathematics

Introduction 

Objectives  

 2.1

(Need for establishing general objectives for teaching Mathematics)

 2.2

(Aim, values and general objectives of teaching Mathematics)

 2.3

(Specific Objectives & Teaching point of various content area in different branches of 

secondary school mathematics)

 2.4

(Recommendations of Various Educational Committees & Commission as regard to Aims

& Objectives of Teaching Mathematics)

 CCE  2.5

(Maening & Concept of Competencies & Academic Standards of CCE)

 2.6
(Bloom's Taxonomy of Educational Objectives-Critique, Revised Bloom's Taxonomy by

Anderson-2001)

 2.7
(Linking Bloom's Taxonomy with Acdemic Standards)

 (Glossary) 
  (Let Us Sum Up/Points to Remember)   

(Unit End Activities) 
 (Suggested Readings) 



Introduction 




   
 (Methods of Teaching)  (Objectives)  (Goals)

 (Assessment of Learning)

(Evaluation   (Learning Experience)  (Objectives) 

 Technique)

(Continous & Comprehensive 
 Evaluation)



Objectives 


 Values  Aims & Objectives  

 

 

 Continous & Comprehensive Evaluation  



 2.1
(Need for establishing general objectives for teaching Mathematics)

Importance of Instructional Objevtives    










 Cycle 

Importance of stating Instructional Objectives  






 

 

 

 




Learning 

  Experience

Goal 

Teaching Aid 

Objectives Assessment of Learning 



 2.2
(Aim, values and general objectives of teaching Mathematics)

Aims 



 "  " 



Aims of Teaching Mathematics  
 

 

 

 

 

Objectives 




Objectives 

Learning Experience  Evaluation Technique  



 Acheivement  "  " 



Objectives of Teaching Mathematics  
 

 

 


 

 

 

Difference between Aims & Objectives 
 

 
 

 


 

Values of Teaching Mathematics  









Utilitarian or Practical Values 




 

 

 

 

  

 

 

Cultural Values 

Mathematics is the mirror of civilisation-Hogeben "  "



 

Disciplinary Values 

 Schutle










Social Values 




Recreational Values 







 2.3


(Specific Objectives & Teaching points of various content areas in

different branches of secondary school mathematics)

 Commercial Mathematics  Arithmetic 
 Trigonometry  Geometry  Computing 

 Real Number  Sets of Number 
 Rational & Irrational Numbers

 Logarithms  (Roots)  (Powers) 



Objectives 

 

 


 


 



 

 

 

 

 



 

 




 

 



 

 


 

 

 

 

 

 

 

 

 








 

 



 

 

 

 

 

 

 Similarity  

 

 Trigonometry Identities  

 

:     2.4
(Recommendations of Various Educational Committees & Commissions

as regard to Aims & Objectives of Teaching Mathematics)

(1950-52) 
 

 

 

  



 1964-66 
  

 


  

 

 

 Refresher Course  

 Material  In-Service   Demonstration

 

 

 

Lower Primary-     1:50                                      

Higher Primary-     1:45                                      

Lower Secondary-   1:40                                     

 NPE-1968 
 


  

  ICT  

 

 



 NPE-1986 



 

  

Innovative   ICT  

 methods

 CCE  2.5
(Maening & Concept of Competencies & Academic Standards of CCE)

Meaning and Concept of Competencies  



 Competencies 




Learning 
  Competencies

  Competencies





(Continous and Comprehensive Evaluation)  
 2009-  Elementary Education 








 Continous 





 Assessment

 Comprehensive 




 Life Skills 

 Evaluation 

 
 








 Academic Standards 



Academic Standards  CCE 
 5  CCE 

Problem Solving   

reasoning Proof   

Communication   

Connection  

Representation, Visualisation  

Problem Solving  


































Reasoning Proof  









Communication  












Connection  








Representation, Visualisation   





 
 

 

 


 



  


 



  

 2.6
(Bloom's Taxonomy of Educational Objectives-Critique, Revised Bloom's

Taxonomy by Anderson-2001)

Bloom's Taxonomy of Educational Objectives 

 1948

 .   1956




(Cognitive Domain)  

(Affective Domain)  

Psychomotor Domain  


  Elizabeth Simpson 

  R.H.Dave

(Cognitive Domain)  


 6 

(Application)  (Understanding)  Knowledge 

Evaluation  Synthesis  

























(Affective Domain)  

 Appreciation  Aptitude  Interest 


 Krathwohl  Maria  Bloom  1964 


Valuing  Responding  Receiving 

Characterisation  Organisation 

 
 

 




 


 

 


Psychomotor Domain  




    

 

 Imitation 

 Manipulation 



 Precision 

 Articulation 




 Naturalisation 





2001  
Revised Bloom's Taxonomy by Anderson - 2001

 David R. Ksathowl 
 Term  Anderson  Revised

 Remembering-


 Understanding-

 Analysis-

 Creating-

 Evaluation-

 Revised  Noun Forms  
 UnderstandingRemembering   Verb Forms 

 Evaluation  Creating Analysis  Lower thinking Order  Applying

 Higher Thinking Order

Bloom's Revised Taxonomy Model 
The Knowledge Dimension 



Factual Knowledge 

Conceptual Knowledge 

Procedural Knowledge 
Metacognition Knowledge 



 Factual Knowledge 





 Conceptual Knowledge 



 Procedural Knowledge 
 Criteria 

 Metacognition Knowledge 


 Metacognition




Difference betwen Bloom's & Revised Bloom's Taxonomy




Revised Bloom's Taxonomy Bloom's  Taxonomy          

 Verb Form   Noun Form 

 2001   1956 

 Revised Bloom's Origional Terms  Cognitive Domain 

 New Terms

Remembering             Knowledge

             Understanding         Comprehensive                       

Applying             Application                                

Analysing             Analysis                                  

Creating              Synthesis                                 



   Evaluatin            Evaluation                                 

 2.7

(Linking Bloom's Taxonomy with Acdemic Standards)

Bloom's Academic Standards

Taxonomy 
(Problem Solving)

 

Reasoning


Communication



Connection



Representative



Knowledge



Comprehension



Application



Analysis


Synthesis



Evaluation

 (Glossary) 
Aims 

Utilitarian 
Recreational 

Cognitive 

Affective 
Psychomotor 

Competency 



  (Let Us Sum Up/Points to Remember) :   

 

 

 

Mathematics is the mirror of civilisation-Hogeben  



 

 .  

 Competencies  

 

 


Lower Primary-     1:50                                      

Higher Primary-     1:45                                      

   Lower Secondary-   1:40                                     

(Unit End Activities) 


 CCE 

 

 

 



 



 

 

 



 "Mathematics is the Mirror of Civilisation" 

 

 

 (Suggested Readings) 
 - Aggarwal, S.M. : Teaching of Modern Mathematics

 - Ayangar, N.K : The Teaching of mathematics in New Education

 - MANGAL, S.K. : Teaching of Mathematics

 -Siddhu, K.S. : The Teaching of Mathematics

 - Madaholi,A.G.(1952).khel de Zaria Taalim Delhi:-Maktaba Jamia Limited Kumar,V.(Edit.)

(2012)Pedagory of Mathamnhzs new Delhi:-NCERT.



 

Approaches, Methods & Strategies in Teaching & Learning of Mathematical Concepts

   (Introduction) 

Objectives 

 3.1

(Nature of concept, types of concepts, concept formation & concept assimilation, distinguishing & stating

necessary & sufficient in the process of teaching concept, comparing & contrasting, Giving counter example &

non example in teaching concepts, Planning & implementation strategies in teaching concept)

   3.2
(Creating awareness among student teachers on various concepts of Mathematics from

casses VI to X)

(Methods of Teachimg Mathematics)  3.3

    
(Inductive & Deductive, Analytic & Synthetic, Laboratory, Heuristic, Project Method and Activity

Based  Teaching)

(Problem Solving)  3.4

 CAM  3.5

(Concept Attainment Model of Jerome Bruner and its application in Teaching Mathematics)   

 (Glossary) 
  (Let Us Sum Up/Points to Remember)   

(Unit End Activities) 
 (Suggested Readings) 



   (Introduction) 
 Principles  Concepts 






  Skills  Capacities 
  Approach

Pedagogy of Teaching Mathematics 











Objectives 


 Concept  

 Formation of Concepts  

 Moves 
 Methods of Teaching  

 




 3.1




SUFICIENT 
  CONDITION

  NON COUNTER EXAMPLE  COUNTER EXAMPLE



NATURE OF CONCEPT 
 Notion  Idea  " Layman"



-  "CONCEPT" 

An opinion  A thought  i

 ii




 events  Particulor Objects 

 "SCHEMA"  Piaget 




 Piaget 





 Adopt  Assimilation 
 Accomodation  Schema 


 schema 

 Assimication 

 Definition of Concept 

 Inferred 







Types of Concept  


C.F..Concept formation  i

C.A..Concept Assimication  ii

Concept formation  i

 C.F 

 Discrimination Analysis

 C.F 


 C.F










Concept Assimication  ii

 C.A 


 Cognitive domain

 Hypothesis 



 Concept Formation  Information







 Evidence 
 Motivational  Lessons  C.F 

 



 Process  Hilda Taba

"Observation"   i

 Categorisation  ii

Conclusion  iii



 stepsTeaching moves  Taba



Formation of Mathematical Concepts 
Prime numbers: 

Observation  1 

 Numbers 
 Numbers 


Categorisation  2 



 Even, odd & Composite no. 
 Prime number  1 

Conclusion  3 

 Concept 

 Prime numb. 



Moves in teaching Concepts 


 Non Example  Counter Example 
 Classroom  / 





 definition 

 classifying  asserting 




 Moves  Moves 

 Moves



Moves in Teaching Concept



Characterization



Exemplification



Definition



Sufficient Condition







Comparing & Contrasting



Example



Non Example



Counter Example



with a reason



without a reason



with a reason



without a reason






 Planning and Implementation Strategies in teaching Concepts



 Skills 

 Poblem - Solving   demonastration 


 construictivism 







 challange 



 strategies 
Activity Based Method  i

   Heuristic Method  ii

Inductive - Deductive Method  iii

Problem-Solving Method   iv

  3.2
(Creating awareness among student teachers on various concepts of

Arithmatic from casses VI to X)

     Number System  Placevalue 
  

    






 squar - roo t  percen tage  opera t i ons 

discount  Logrithms  Exponentiations 


 Square-root





 



 



Algebra 


 Algebra 

 Short Hand 
 Generalized arithmetic





 C o n s t a n t 

E q u a t i o n s  V a r i a b l e s 

 Factorization  Algebraic equation 

Geometry 

 Spatial Relations 


 Congruence 
 Similarity 

 Mensuration 
 Co-Ordinate Geometry 

x-  Coodinate Plane 



 90*  x- axis  Y- axis  axis

 X  Origin Centure 
 Coordinates  zero  Y

 i)

(equation  of line   (Slope)   /  (mid point)  ii

 segment)

(perpendicular)  (Parallel)  iii

 parameter  polygon  iv



 v

 ellipse   (circles)    curves  vi

 equation

 Trigonometry 
 sides  Triangle 

 Angles



   Statistics 
 Data 

 Pie-chartsHistograms 

 Mode  Median Mean 

Probability 



 Certain event  Statistics 


    (uncertainties) 



(Methods of Teachimg Mathematics)  3.3





Inductive Method  









 abstract  Concreate 




 Formulas






Procedure 




 180*  

Particular Concept 

1 =1, 3 =9,  5 =25, 7 = 49,  9 = 81 eq I

2 =4, 4 =16,  6 =36, 8 = 64, 10 =100 eq  II

General Concept 

 equnII  equnI
 (Odd num. ) 
 (Even num.) 

(Merits) 




 2

 3

 4

 5



 (logical method)  6

 7

(Demerits)  : 



 i

 ii

 iii

 steps  deduction iv

 Steps  v



(Deductive Method) 




 (Joseph London) 


 steps 

Procedure 
 Formula 





Example1 

Find  -  a  x  a      = ?

        Solution 

General     a   x  a  =  a



   Particular (  )   a   x  a   = a     = a

       Therefore (  ) :    a  x a   = a

Example    -2 - 

Find  (102)   = ?
Solution -

        General (  )= ( a+b)²   =  a²  +  b²  +  2ab

           Particular  (  ):  (100  + 2)² = 100²   +  2²  +  (2 X 100 X 2)

                                      =  10000 + 4 + 400   

                                       = 10404

Therefore     ( 102)  = 10404

(Merits) : 






 Memory 

(Demerits) :   




 (craming) 


 cooling  Evaporation 








 Reasoining  Thinking 




Analytic Method  /


 

 steps 




  Analysis 




 (Concrete)  (Abstract) 


a  + b =  700  prove  that   12 log (a+b)

=  2  log3  + log a + log b


2 log (a+b)=2 log 3 + log a + log b 
 2 log (a+b) = 2 log 3 + log a + log b 

log(a+b)  = log 3 + log a + log b 



 Log (a+b) = log 9 + log ab 

If log (a+b)  =  log 9 ab is true 

If a  +  b  =  7ab  which is knoun & true

  If a  + b  = 7ab 
2 log(a+b)  =  2log3 + log a + logb

Merits : 

  Logical 






Demerits 


 accuracy 


(Synthetic Method) 
 Analytic  /   

 








Example 

If a  +  b  =  7ab   2log(a+b)=2log+log a+ log b




a  +  b  = 7ab 
 2ab 

a  +  b  + 2ab=7ab+2ab

(a+b)  = 9ab

 log 
log(a+b)  =  log(9ab)

2log (a+b) = log 9 + log(ab)

2log (a+b) = log3  +  log a + log b

2 log (a+b) = 2 log 3 + log a + log b

a  +  b = 7ab 


2 log (a+b) = 2log 3 + log a + log b

(Merits) 


 







 Accuracy 

Demerits 






Comparison of Analytic and Synthetic Methods of Teaching



Synthetic Method 
















 





Analytic Method 

    





  



 


 (Steps) 





 




Laboratory Method 






Wallcharts 



 Video Tapes  Film Slides  models



Essential Equipments for a Laboratory 





(Maths Kits) 
Geometrical Instruments   

Prism  Cone  Sphare 

 Cylinder 








 









Procedure 




 





 Cone  - 

 - 

 diameter  cylinder  cone  - 



Procedure 

 (Activity) 
 (diameter)  (Cylinder)  (cone) 

 (height)

 (diameter) 




 Tabular Table 

   

3 5cm 3cm 1

3 7cm 5cm 2

3 10cm 6cm 3

Drawing Conclusion : 


 = 

   h 

  h  = 



(Merits) 

 1

 2

 3

 4

 5

 6

 7

 8

(Demerits) 

 1

 2

 (Maths Lab)  3

 4

(Heuristic Method) 
 Huiriskein 


 (H.M.Armstrong) 


 






 Heuristic Method





 
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   Concept 
 / 

   

 Activities







 Multiplication Table 

 Fraction 






 (Plot of Land)  (Square) 
 1/2(*2)  1/3(*1)  1km  Side


 Activity 



Self Questioning  Facilitating Earning 
 activity 



 (Fraction)   



 *

 objective

 word/story  *


-  * 55 minutes *

   *   *

 *  *

 activity  *



 *



 *

 activity  *

 d i sc uss  *

 step-1(3min)


 step2(7min) *

 vertically  

 shade  

File C:\Users\user\Desktop\IMage-1.jpg not
found.



 s t e p 3 ( 1 o m i n ) *

 horizontally


 step4(5min) *

 1/2 1/3

 step5 (5min) *

(*1)is 3/4 & (*2) is 
 2/3

conclusion(min) : 

 step6 (10min)*

 fold 

 step7 (10min) *

 




 



 Rectangle

 area  sq km












File
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not found.
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 activity 





 summerise 


 observation 




 format 











 activity  


 Record




 Generatlise 

decimal 
 percentages 

Merits  
 *

 *

 *

 *

 *



 *


 *

(Demerits) 
 lenghty  *

 *

 *

Problem Solving Method  3.4
 (Arithmetic) 

 Statistics  Probability  (Trignometry)













 (steps) 

Recognising or Identifying the problem  1

  




Analysing the Problem  2


 /  3

 define trial, terms & error 


 4


 5

 Results 

 (union) 

 - 

If A=(2,3,4,5,), B=(3,5,6,) 

C= (4,6,7,8,9) prove that

AU (BUC) = (AUB) UC

(Solution) 

 1 


 members  B  A  B  A 


1

 Symbo l i ca l l y  AUB  B  A 


2

 AUB=(X,XEA or XEB)

 common elements  3

 2 







 /  3 

C  B 
 BUC  A  (BUC)  calculate 

 Value/  (AUB) UCAU(BUC)

 /  4 

 data 
BUC = (3,5,6)U(4,6,7,8,9) = (3,4,5,6,7,8,9)

AU(BUC) = (2,3,4,5)U(3,4,5,6,8,9)

= (2,3,4,5,6,7,8,9)

  

AUB = (2,3,4,5)U(3,5,6)

= (2,3,4,5,6)

(AUB)UC = (2,3,4,5,6)U(4,5,6,7,8,9)

= (2,3,4,5,6,7,8,9)

 (AUB)UC , 
 AU(BUC)

 -5 

 

AU(BUC) = (AUB)UC

 Results 





(Merits) 
 *

 Reasoning  *



 *

 *

  *

 *

 *

 *

 *

(Demerits) 
previous  *

 knowledge

 *

 follow  *

 *

 3.5

(Concept Attainment Model of Jerome Bruner and its application in 
Mathematics Teaching)



 (Joyce & Bruner)1972  Concept Attainment Model      

 jerome bruner1956)

 events  process 
 CAM


 CAM

CAM 


Planning of Concept Attainment Activity : 




Information Processing Model

Information Processing Model Teaching Models

Deductive Methods Inductive Methods

Concept Attainment ModelsGeneral Productive Models



Implimenting Concept Attainment Activities

 C.A.A.

                                                          

Planning for Concept

Attainment Activities

 C.A.A.

The CAM

Implementing Concept

Attainment Activity

 C.A.A.

Planning for Concept Attainment Activities

Identifying Goal


Selecting Examples



Sequencing Example


Medium of Presentation





Acquire  :  Concept Attainment Model



 exemplars  *

 *

 Interrupt  *

 *

 develop  *

 

 (Glossary) 
Parallel 

Nature of Concept


Better Concept Building 

Method



Tolerance of Ambiguity



Logical reasoning in

Communication



Specific Concept



Reasoing Inductive



Awareness of

Alternative Perspective



CAM



Perpendicular 
Polygon 

Probability 

Spatial Relation 

Statistic 
Strategy 

 Triagnometry = 

  (Let Us Sum Up/Points to Remember) 

 Mathematical Concepts 




 Chalk & Talk Method 
 Methods of Teaching 





 

 Concept Attainment Model 


(Unit End Activities) 




.  

 

 CAM 

 Activity Based Teaching  



 

 

 Synthetic  Analytic 

 



 "  " 

 

 

 

 

 (Suggested Readings) 
 - Aggarwal, S.M. : Teaching of Modern Mathematics

 - Ayangar, N.K : The Teaching of mathematics in New Education

 - Kumar,K.L.(2001) Eductional Technology. New Delhi:-New Age International Publising

Srinivasan, 

 -  P.K.(2010)Resource Matrial for Mathematics Club Actirarue. 

 -  Pedagogy of Mathematics, (2016). Volume I & II, Neel Kamal Pvt. Ltd, Hyderabad





  
Planning for Teaching-Learning Mathematics 

Introduction 

Objectives  

(Microteaching)        4.1

 
(Microteaching: Concept, Definition, Microteaching cycle, components of

Microteaching, Merits & demerits)

Microteaching Skill    4.2

     

(Introducing a lesson, Explaining a concept, Stimulus variation, Illustrating 

with examples, Probing Questioning, Reinforcement, Structuring Classroom

Questions, and Blackboard Writing)

Planning of Instruction   4.3

  
(Unit Plan, Period Plan based on Bloom's Taxonomy &Academic Standards

-CCE)

Technology Integrated Lesson  4.4

 (Glossary) 
  (Let Us Sum Up/Points to Remember)   

(Unit End Activities) 
 (Suggested Readings) 



Introduction 





  
  





(Objectives): 
    

 

 

  

 Technology Integrated Teaching  





MicroTeaching  :    4.1 
 

(Microteaching: Concept, Definition, Microteaching cycle,

components of Microteaching, Merits & demerits)





 Ideal 
Scale 

 down

 1963 
 Mc,Doland  Bush,D.W.Allen 
 1967 







Concept of Microteaching 


 5-10  5-10 


 Scale down





Duration  1
Class Size  .2

Length of lesson  3
Teaching Complexity  .4





Components of Microteaching   

 .1




 




 




 .2








 Skill  .3



    



Cycle of Microteaching 




 

 2,3,4,5  1,2,3,4,5 



 Ultimate   

1

25

34







  1 





 



  




 


 5-10 
35 

 50 


  


Microteaching Skill   4.2
   


(Introducing a lesson, Explaining a concept, Stimulus variation, Illustrating

with examples, Probing Questioning, Reinforcement, Structuring Classroom



Questions, and Blackboard Writing)




 10-15 




 .1

 .2

 .3

 4
 .5

 .6

 .7

 .8




 





 .1

 .2

 .3



 .4

 






 .1

 .2

 .3

 .4

 .5

 .6

 



 Variety 




 .1

 .2

 .3
 .4



 .5
 .6

  




 .1

 .2

 .3

 .4
 Approach  .5

 






Sentence Construction  .1

 2.

Distribution of Question  .3

 .4

Different level of Question  .5

variety in Question  .6



 










Team 

 Teaching

Planning of Instruction   4.3


(Unit Plan, Period Plan based on Bloom's Taxonomy

&Academic Standards -CCE)




























 
 













 


 Behaviour 
















  



 i

 ii



 iv


  



Evaluation

 


Teaching

Aid


Method of

Teaching



Objectives

 of the

lesson

  

Sub Topic





Concepts

(Topic)



 


S.No.







1

 i


 ii







2

 i


 ii







3






35-45 









 

 

 





 


Entry 

 Behavior

 

 5 
 







  






  




  







Technology Integrated Lesson  4.4





 B.Ed-103  ICT



 














   H/W

   LCD

   S/W

 
 WAN  LAN 














 ICT 




Glossary 
Micro Teaching 

Stimulus Various Skill 



Reinforcement Skill 
Unit Planning 

Lesson Plan 

Technology Integrated Teaching 

  (Let Us Sum Up/Points to Remember): 

 



  




 




 



(Unit End Activities) 


 ..............  

 1966  1965  1964  1963 



 ..............  

 1969  1967  1964  1963 

 ................  

       



 

 

 

 

 

 

 

 (Suggested Readings) 
Kumar,K.L.(2001) Eductional Technology.New Delhi:-New Age International

Publising Srinivasan, 

P.K.(2010)Resource Matrial for Mathematics Club Actirarue. 

Riedesel,C.A& Schwartz,J.K.(1994)Essentidls of Elenaentan Mathamatic(........)

Needhanu Heigls,MA(USA):

Allyn &Bacon.Sharua,D.N&Sharma,R.C.(2011)Science leiTadrces(Translated in

Urdu).Nwe Delhi NCPUL.

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 Enhanee

Learning in Maths,Stats and OR. 
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Introduction 






Objectives 


 

 

 

 


 

 

 5.1
Mathematics Textbook- importance and Criteria of good textbook





   (Educational Instrument) 



  


  


 

  
  




   
  " 


" 

(Meaning of Text Book)  
 (Stage)  


   


"    "  (Lang) 

"   "  (Becon) 

    




(Need and Importance of the Text Book)  
 / 










  








































 .1

  


 .2

  

 .3


    

 .4

 

 / 


 .5









(Criteria for a Good Mathematics Text Book)  





(The Author) 

 

 

(The Language) 
 

 

 

 


(The content and its organisation)  

 

 

 


 




 

 


 

(Physical Aspects)  
 

 

 

 

(Exercises and Illustrations)  

 

 


 


 

 

(General Characteristics) 
 

 

 



    5.2
(A Critical Analysis of Existing Secondary School Mathematics Text-Books)

 







(Subject Matters)  
 

 

 

 

 

 

 

 

 

 

 (Figure)  

 

 

 



(Language and Style) 
 

 

 

 

 

 

(Form and Price)  /

 

 

 

 

 

 (Author and Publication) 
 

 
  

 

(Teaching Aids) 
 

 

 

 






    5.3
(Audio, Visual and Multimedia Resources - Solution and design according 

to Learner need)














 Multi  (Media)  (Multi) 

 (Thoughts)  Media


 Video  Animation, Graphics, Text, Audio 




Need and importance of Audio, Visual and Multimedia Resources


 





 

 

 

 

 Manipulate  Handle  

 

 



 

 

Teaching Resources

 Resources V i s u a l Resources A u d i o 
 

  
  

 



 
 





Principle for selection and Design According to Learner needs









 







(Principle of Learner/Child Centerdness)   .1

 / 

 

(Principle of Interest and Motivation)  .2




 (Principle of Realization of Objectives)  .3

File C:\Users\CTE ASANSOL\Syed Tauquir Imam\logo.JPG not found.






(Principle of Availability of Resources)   .4





(Precautions for using Audio, Visual and Multimedia Resources)

 

 

 (Means)  

 

 

 

  

 

   5.4
(Online Resources - ICT Based Pedagogical Tools) 

(Definition of ICT) 




 















(Online Tools for Communication) 
 / 




(Types of Online Tools for Communication) 


Synchronous  (i)        

Asynchronous  (ii)        


(E-mail)  

(Blogs)   

(Online Conferenceing)  


 

(e-library)  

(Wiki)  

(Internet Form)  

(News Groups)  

(Blogs) 



 (Items) 


 Online Diary

(How to use Blogs in Classrooms) 



 Motivate 




(E-mail) 


 1960 









 

(Online Conferenceing)  




 



 


 




 









(Advantages) 




(e-library) 

 e-library 
 (Library Automation) 

 ICT 
 / 











(Wiki) 

 (Server Programme) 
 "Wiki Wiki" 

"  " 



 (Authors) 




 
 

 (Summarise)  (Thought)  
 (Teaching Practice Problems)  

  (Reflections) 

 

(Internet Forum) 





 (Discussion Group)  (Messagr Board)  







 


 (Computer Medicated Communication) 








 (Extrovent)  (Introvent) 


   5.4

(Using community Resouces for mathematics Learning: Visits, 
Mathematical field and Excursion)

 /










(Mathematic visits and Excursions)  

 Excursions  Visits 



 Visits 


 //  / 





 Excursions  Mathematics Visits

Uses and Advantages of Mathematics Visits and Excursions

 Concrete 
















(Organization of Visits and Excursions) 
 (Systematic)  















 


 


 / 





 


 
(Rain)  (Rain) 

Field  19 

 Field Trip  Trips















(Aims of the Mathematical Fieldtrip)  


 Dynamic 

 

 (Anxiety) 
 sites 


 Sites 

 site  

 site  

(Characteristics of Fieled Trips)   
 (Field Trips)  

 (i



 (ii



 (iii

 (iv





 (v

 (vi


 (vii



(Advantages of Filed Trips)  
 (i

 (innate urges)  (ii

 (iii

 (iv

 (v

 (vi

 (vii

 (viii

 (ix

 (x

(Limitations)  
 (i 

 (ii 

 (iii 

 (iv 

  (v 



 (vi 

 (Glossary) 
Critical Analysis 

Publication 
Audio 
Visual 

Excursion 

Field Trip 

  (Let Us Sum Up/Points to Remember) : 

 



 

 /  

 

 

 

 



 

 (i)        

 (ii)        

 Excursions  Visits  





(Unit End Activities) 


 

 

 

 

 Excursion  Visits  

 

 



 

 

 

 e-Library 



 "  " 

 

 ..........................  


e-Library  1960  Becon 



 (Suggested Readings) 
• Aggarwal, S.M. : Teaching of Modern Mathematics

• Ayangar, N.K : The Teaching of mathematics in New Education

• Bell, E.T: The Development of Mathematics

• Bhatia and Bhatia : The Principles and Methods of Teaching

• Chadha, B.N. : The Teaching of Mathematics

• NCERT, New Delhi : Multi Sensory Aids in Teaching of Mathematics

• MANGAL, S.K. : Teaching of Mathematics

• Siddhu, K.S. : The Teaching of Mathematics

• Husain, Noushad :  Information and Communication Technology in Education and

Instructional System

• Kulshrestha, A.K. : The Teaching of Mathematics 






