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








  


 (Challanges) 




1998 


 






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


 1998 




 2004 


 UGC-DEB 




 SLM 









 



 5  9 








 155 







 











    








 
 









  

 

  


  

 
  

  





 
(Pedagogy of Physical Sciences)



  1 
(Introduction to Science & Physical Science)


Introduction  1.1

Objectives  1.2

(Introduction to Science)  1.3

Meaning of Science  1.3.1

Definition of Science  1.3.2

Nature of Science  1.3.3

Scope of Science  1.3.4

Importance of Science  1.3.5

Structure of Science  1.3.6

Substantive Structure of Science  1.3.7

Syntactic Structure of Science  1.3.8

Process of Science  1.3.9

(Product of Science)  1.3.10

  1.4

(Meaning, Nature, Scope and Importance of Physical Science)

 (Nature of Physical Sciences)   1.4.1

(Scope of Physical Sciences)   1.4.2

(Importance of Physical Sciences)   1.4.3

Values of Learning Physical Science   1.5

Utilitarian Values  1.5.1

Intellectual Values  1.5.2
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Cultural Values  1.5.3

Moral Values  1.5.4

Aesthetic Values  1.5.5

Vocational Values  1.5.6

Disciplinary Values  1.5.7

Psychological Values  1.5.8

Correlation of Physical Science with other subject   1.6

  1.6.1

Correlation of Physical Science with Mathemetics
  1.6.2

Correlation of Physical Science with Biological Science
  1.6.3

Correlation of Physical Science with Social Studies

Correlation of Physical Science with Language   1.6.4

Correlation of Physical Science with Fine Art   1.6.5

  1.6.6

Correlation of Physical Science with Environment

Correlation of Physical Science with Health   1.6.7

(Points to Remember)  1.7

 (Unit End Activities)  1.8

 (Suggested Readings)  1.9
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Introduction  1.1

 


 








 Science Process 

  Values





Objectives  1.2



 1

 2

 3

 4

 5

 6

 7

 
 8
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  1.3

(Meaning, Nature, Scope and Importance of physical Science)

Meaning of Science  1.3.1

 Scientia 
 
 


 1

 2

 3

 4



 5



 6



 7


 8


 9





 Systematic Learning  10


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(Definitions of Science)  1.3.2













 1




 Oxford Advanced Learners Dictionary  2


 Science  3



 Petruck  4



  5


 6

American Association for the advancement of 

 7

  Science


 Grece  8

15



Nature of Science  1.3.3


 




 




 




 




 


 Principles  Laws 



 




 76  Helley

 Helley's Comet  76 
 



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 




 

 Hypothesis 

 







 1

  2

 3

 4

Scope of Science  1.3.4










 


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


Importance of Science  1.3.5








(Science and Health)  







(Science and Agriculture)  




 Green Revoulution 







Science & Transportation  

 
 22 




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


Science & Industry  







(Science and Environment)  





Structure of Science  1.3.6





 Theories 


Substantive Structure of Science  1

Syntactive Structure of Science  2




 1964 



Substantive Structure of Science  1.3.7



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
Experimental Knowledge  1

Theoretical Knowledge  2

Substantive Structure 


Experimental Knowledge

Direct Observation 



Instrumental Observation 

Fact 


Theoretical Knowledge

Vocabulary 

Concepts 

Principles 

Theories 
Generalisation 

Laws 

Hypothesis 

 Experimental Knowledge 



 1

 2

 3

 Direct Observations  1


 Senses 

 Perceptions 

(Instrumental Observations)  2

 Observations 




 Facts  3
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 Fact 



 1

 2

 3

Theoretical Knowledge 





   

   

     

Syntactic Structure of Science  1.3.8





(Method)  1

(Process) 2

(Attitude)  3

Process of Sciences  1.3.9

 Processing  Process 


 Learning Process  Teaching Process  Admission Process

 Examination Process  Process of Socialization 
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 Evaluation Process 


 

 

 

 

 


 


 

 

 



 

 

 

 

 

Basic Process or Processing Skills 


 Observation  1

Inference 2

Processing  
 Skills

 Observation  i



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









 Classification  ii




 Communication  iii

 




 Measurement  iv


Degree of Precision of 

 Exactness

 Accuracy  Estimations  v





 Prediction  vi








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



 Generalisation 
Inferences 

Process of Making  

 Explanation 

 Inference


Skills 


 Integration of Skills


Integrated Skills 







Solute 



 Process 
 Variables  Tempreture  Solvent 



 Identifying and Controlling Variables  1


Independent  Praise 

 Achievements  Variable

 Dependent Variable

 Fatigue 
 Constant 

 Operationality  2
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
 Solubility 

 Forming of Hypothesis  3


 Formal 


 Experimenting  4




 Tabulation or Graphing  5


 Interpreting Data  6

 Solute 





 Research and Investigation  7




 Process Skills 




(Product of Science)  1.3.10


 Product 

 Concepts  Facts 
 Theories  Principles
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Facts 


 1986  7 

 15

 760  100 


 Concepts 


 Burner 


 Principles 

 Pauli's Exclusion Principle 

 Hund's Rule  Aufbau's Principle / Rule

 Phenomena  Theory 






 Product 
(Law) 



(Theory) 



(Principle) 



(Concepts) 



(Facts) 
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  1.4

(Meaning, Nature, Scope and Importance of Physical Sciences)

 
 
 

  1

  2



 3

 
  4


  5

   6


 7

 (Nature of Physical Sciences)   1.4.1
 

  
 


  

  


  
 

  

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 Helley    
  76  76  

  


    

 
  

 
   



(Scope of Physical Sciences)   1.4.2


 

 (Universe)  
 

 
 


(Importance of Physical Sciences)   1.4.3


 


 


  


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



 

  

  

 Green Revoulution 


  
  

 22 
 


Values of Learning Physical Science   1.5
 

 Valarie  Value

 





 


Utilitarian Values  1.5.1



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





Intellectual Value  1.5.2






 Atom 




Cultural Value  1.5.3

 1966 












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


Moral Value  1.5.4








Aesthetic Values  1.5.5

 Keats 








 Einstein 






Vocational Values  1.5.6





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



Disciplinary Values  1.5.7









Psychological Values  1.5.8





  1.6

(Correlation of Physical Sciences with Other Subjects)






 




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(Correlation of Physical Science with Mathematics)  1.6.1







V = u + at

V2 = u2 + 2aS S = ut + 1-2  at2

 


V = IR  Ohm's 

E = mc2   

 

 Gauss 




 

 

 

 

 

 


 

 

  
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
 

 1.6.2

(Correlation of Physical Science with Biological Science)

 Photosynthesis  Respration 

 Inspiration  
  Pressure  Expiration

  Boyle's law 
  Dark Reaction 

 Lever 


 Enzymes 


 Ozone





  1.6.3

(Correlation of Physical Science with Social Studies)






 17 


34











 

 






(Correlation of Physical Science with Language)   1.6.4















  1.6.5

(Correlation of Physical Science with Fine Arts)
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


 


  1.6.6

(Correlation of Physical Science with Environment)
 







  1.6.7

(Correlation of Physical Science with Health)




 TB 


 


(Points to Remember)  1.7

 
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




 








 Processing





 Product 


Unit and Activities  1.8


 1

 2

 3

 4

 5

 6


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 1

 2

 3

 4

 Science as a process  5


 1

 2

 3

 ( 4 )

  ( 5 )
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Introduction 2.1

  


 
 
 

Objectives  2.2



  1
  2
 3
 4
 5
  6

  2.3

Important Milestones in the Development of Physical Sciences

(What is science?)  2.3.1











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 




 


History of Teaching Science  2.3.2



 
 1866  1823 



 

 1847 
 1848 





 

  1837 
 1859  


 1853  1851

  1854 
 
 


 1890 
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
 1


  2

 
 1852 












 1914-18 
1916 





  1922 

 


 1928


 1943 

 1945  1944 

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



 1948  1947 




 1947-52


1953  Mudaliar Commission 

 1953 





 1956 



 Combination  3  2  1




 NCERT  1961

 1962  1961 
NCERT 
UNESCO 



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1966  Kothari Commission 

 1964-66 
 10 


 

 Upper Primary Level  


  Lower Secondary Level 


 

 

 

 




 10+2  1973 
 NCERT 




Affective  1977 

 Domain

 10+2  Bookish

 NCERT 
 NCERT 

  NCERT  1986 




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(1964-66) 







 



 1



 2



 3


 4


  5


 6

 7

 8





 9

 10
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 2.3.4

Important milestones in the development of science
 1956 







: 



 

 1962  1961 

 


 1

 2

 3

 4

 5

 6

  7

 1963

 1964  10  1963  23




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Contributions of Western scientists  2.4

(Aristotle)  2.4.1

384 BC, Stagira, Greece  

322 BC, Chalcis, Greece  


 Proxenus 


 Plato  367BC  17 

 20




 Quientessence 


 



 335 
 Athens 
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

(Copernicus)  2.4.2

February 19, 1473, Torun, Poland  

May 24, 1543, Frombork, Poland  

 1473 
 Copernicus 

 Lacus watzernode 
 Astronomy 

 Copernicus  Unani  Law 
 

 Ptolemy 
Geocentric theory  

 Copernicus  3 
Helio  Copernicus 

 centric theory

 Orbit  Copernicus

 Copernicus 
Tycho Brahe  Copernicus 
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 Elliptical  Jhoannes Kepler 
Copernicus little  Copernicus  1514


 1

 2

 67  1533

 1563 24  70

 Copernicus Technology 
 


(Newton)  2.4.3

January 4, 1643, Woolsthorpe-by-Colsterworth, U.K 

March 31, 1727 Kensington, London, U.K 

  1643

 1687 
 Mathematical Principle of Natural Philosophy 

 Classical mechanics 

  300 

 Similarities  
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
















 Nicolaus Kepler  




 Inertia 



 1704




  

(Einstein)   2.4.4

 UIM  1879  
 3  Munich 

 

51



 21  



 Morley  Michelson 
 1905  26 

 1916 




March 14. 1879, Ulm, Germany  

April 18, 1955, Princeton, New Jersey, U.S  

 1905  

 Einstein





 1995 
 Quantum 


 Plank  

 Electron  Photon  Einstein

 Electron 

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 Particular Relativity 


 Einstein


 Einstein 

 
 Einstein 
 Einstein 


 Einstein 

 Einstein 




 


 Einstein 
  Einstein

(Contribution of Indian Scientists)  2.5

(Aryabhtta)  2.5.1
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476AD, Kusumapura, India  

550AD, India  

 476AD 

 Aryabhatiyam  23 





 12  365 
 62832Circumference  30

Sin   

 Table




(Bhaskaracharya)  2.5.2

 1114AD  

 1185AD  

 II 

 12   1114 
 1207  1185 


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
 Brahmagupta  Varahamihira 


 13  Lilawati



 12  The Siddhanthsiromani




 13  Siddhanthsiromani




Contribution 

 

 


 n2=9  



 

 

 

 

 

 Rolle's  

 

 
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(C. V. Raman)  2.5.3

Thiruvanaikaval, Tiruchirappalli 1888  7 

Bengaluru  1970  21 

 1888  7 
 

 11  
 Presidency College  13 
  B.A  15  Scholarship

 Gold medal

  (Physics) 


Deputy Accountant General  Acoustics  Optics 
 

FCS 
 (Financial Civil Service)

 Finance Assistant Account General  1907 
 
 

 1930  
 1957  1954 

 19  

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






 1917  association for cultivation of science  1919

 
 


 1920 


 Moleculles

 







 




 

Huge  Mateuchi medal 
 Franklin Medal  medal


 1933

 1949 
 1970  21 



(S. Chandra Shekar)  2.5.4

 1910  19 


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

 1910  19 

Chicago, Illinois, U.S  1995  21 




   1920

 18 



 

  27

 USA  1937 
 Astronomer

 
 White draft 



 Supernova 



 Black holes  1935


 Almosphere 
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
 140  1946


  2  1




 1957 

 


 1983 
 
 

 1995  12 

(Homi J Bhabha)  2.5.5

 1909  30  

Mont Blanc 1966  24  

 1909  30 



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



 1937 

 
 Meson 

 1940   












 


 

 


 1944 






 1945




 1948


 1963 


 1974 18 
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






 57 


(A P J Abdul Kalam)  2.5.6

 1931  15  

 2015  27  

 1931  15



 

  
 1974 

 1981 
 89%  2002  18  1997 

 25 
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




25  909  Air force selection board 

 250 
 INCOSPAR 
 NASA 

 SHARSLV-3  3  8  1980  18

 1981 13SLV-3-D1  SLV-3

 DRDL  1982 






 2015  27  83 


 2015  27

 2.6

Development of Indian Science and Technology

 Introduction 



 

 
 17th  10 
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 34th 
 16  2  US 

 2025

(Government's Initiatives) 








 3000  4000


Metallurgy  800 



 




 (0) 
 

 3.1416 








 1800AD 
 Zij Mohammad Shahi 




 2000



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


 1784 
 1866 

 
 Indian Association of the Cultivation of Science1876 

Bombay Natural History 
 1978  

 1883  Society




  Indian Science Congress Association  1914

Botanical1788 
 Botanical Gardens  Gardens

 1841  
 Curator


 1900

 1935

 1942 


 1896  Bacteriological Laboratory  1892

 1900 
 School of tropical Medicine  1910  Pasteur Institue

 Medical Research 
 Indian Council of Agriculture Research  1920


 1911  

 1936 

 1934  1947
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 1945 





 reprocessing 
 Tata Institute of Fundamental Resarch 

 1948  1947 

 Atomic Energy Act

 Research 


 Atomic Energy 


 1974

 L-Shaped  107 
 47  10 

 Nuclear power board  1984  1954  Department of Atomic Energy 
 NPCILNuclear Power Corporation of India Limited 

 1969  NPCIL 
 Tarapur Atomic Power Station

 TAPS

 200MW  The Rajasthan Atomic Power Station 
The Madras  PHWR 

 PHWR  Atomic Power Station

 Narora Atomic Power Station 
 NAPS  PHWR  220MW

 220MW 
 1,720MW 




 BARC


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
Polar  1963 
  INSAT  IRS PSLV Indian Remote Sensing Satellite Satellite Launch Vehicle

 ISRO Indian Space Research Organization 

 Scientific Satellite 
 Kasmodreame  1975

  Rohini  APPLE  Satellite  2  1  Satellite

 1980  SLVS 
 1972  Satelitte 


 VSSC



 (VSSC) 

 Space craft sub systems  
 ASLV,PSLV,GSLV   VSSC 



Physical Science and Human Life   2.7







 


(Science and Health) 




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(Science and Agriculture) 



 (Green Revolution) 


(Science and Transportation) 


 12 


(Science and Communication) 











(Science and Environment) 





:(Conclusion) 

 




 Gadgets 



 Pesticides  

 Preservatives 



   Insecticides

 

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 


 
  
  
  

 (Phenomenon)

 

(Points to Remember)  2.8

  





  


 

Unit end Activities)  2.9


 1

 384BC b Athens 



 374BC a

 395BC d Chalcis 
  322BC c

 Helio centric theory  2

 b  a
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  d  c

 3

1642 b 1687 a

1643 d 1704 c

   4

Photo electrical effect b Relativity of particle a

Quantum theorey d  E=mc2 c

 5

 b  a

 d  c

 6

 b   a

 d  c

  7

1983  b 2009  a

1930  d 1968  c

 8

1968 b 1973 a

1986 d 1983 c

 9

1964 b 1952 a

1992 d 1986 c

 Chemistry 10

 b  a

 d  c
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  Einstein 8

 9

 10


 Raman effect  C.V.Raman 1
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 4
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 Law of motion 
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  7
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Introduction 3.1

 

 


Objectives  3.2


  1

  2

  3

 4

  5

  6

  3.3

(Meaning and Importance of Aims and objectives of Teaching Physical Science)

 Introduction  3.3.1







 Meaning of Aims  3.3.2


 


74




  



 Importance of Aims  3.3.3











 Meaning of Objectives    3.3.4









 Importance of Objectives    3.3.5

 

 



 
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 

 Difference between Aims and Objectives   3.3.6

 

 











 

 

 Types of objectives    3.3.7


Educational Objectives        1

Instructional Objectives    2

Educational Objectives   1










Instructional Objectives  2



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(Entering 

 (Terminal Behaviour)  Behaviour)





(Comparision of Educational and Instructional Objectives)  3.3.8

 







 
 



 

 







 


   3.4

(Taxonomy of Educational Objectives: Bloom, Krathwohl, Simpson etal.)

(Introduction) 3.4.1





 1948 

 1956 



77



 Cognitive Domain  1

       Affective Domain  2

 :(Psychomotor Domain)  3










(Taxonomy of Educational Objectives)   3.4.2


(Psychomotor Domain)


(Affective Domain)

 

(Cognitive Domain)

(Imitation)  1 (Receiving)  1  (knowledge)  1

 (Manipulation)  2   (Responding)  2 (comprehension) 2

(Precision)  3            (Valuing)  3 (Application)  3

(Articulation)  4      (Conceptulization)  4 ( Analysis)  4

(Natiralisation Coordination)  5 (Organization) 5 (Synthesis)  5

 6

(Habit Formation)

 6

(charecterization)

 6

(Evaluation)

 1956  (Cognitive Domain)    3.4.2 (a)





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 
  knowledge  1





 

 

 

 

 (Evaluation) 





 

 

(Affective Domain)   3.4.3

 1964 







 (Receiving)  1


5  4  3  2  1 

 6 
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 (Responding)  2


 6  5  4  3  2  1 

 (Valuing)  3

3  2  1 
 6  5  4 
 (Conceptulization)  4


 5  4  3  2  1 



 (Organization)  5

 6  5  4  3  2  1 


 (Characterization)  6




 6  5  4  3  2  1 

(Psychomotor Domain)   3.4.4





 Massia  (Simpson) 

  1966 


 (Imitation)  1



 (Manipulation)  2
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


 (Precision)  3




 (Articulation)  4




 (Coordination)  5


 (Habit Formation or Naturalization)  6














Revised Taxonomy of Bloom     3.4.5 

 (Cruikshank)   (Krathwohl)  (Anderson)  2001

" A Taxonomy for Learning, 
 Teaching and Assessing" 

 (Synthesis)  (Synthesis)  (Analysis) 

 (Creation)  (Evaluation) 
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


   

Remembaring  1 (Knowledge  1

Understanding  2 Comprehension  2

Applying  3 Applicatin  3

Analysing  4 Analysis  4

Evaluationg  5 Synthesis  5

Creating  6 Evaluation  6

" A Taxonomy 
 for Learning, Teaching and Assessing" 



(Higher Order Thinking Skill) (HOTS)    3.4.6 


 Hot Skill 


Higher  (Creating)  (Evaluating)  (Analysing) 

 Order Thinking Skill




(Problem Solving)  

(Critical thinking)    

  (Higher Order Thinking) 



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 

(Knowledge)

 (HOTS) Higher Order Thinking (Evaluating) 

 (HOTS)Higher Order Thinking.(Creating)  

(HOTS) Higher Order Thinking. ( Analysing) 

     (LOTS) Lower Order Thinking.   (Applying) 

(LOTS) Lower Order Thinking.  (Understanding) 

       (LOTS)Lower Order Thinking. (Remembering) 

 
 (HOTS) Higher Order Thinking Skill 

  
  (LOTS) Lower Order Thinking 

  


Instructional Objectives of Teaching Physical Science      3.5

(Introduction) 3.5.1





  (Entering Behaviour) 
 (Terminal Behaviour)

  3.5.2

(Formulation of Instructional Objectives or Writing Specific Objectives in Behavioural terms)



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




 1

 2

 3

 4

 5

 6

 6 





  





Action verb



Learning Objectives

(Domain) 

  

Remembering(Knowledge)



Cognetive Domain




(Comprehension)

Understanding




Applying/ 

 (Application) 
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


 Analysing (Analysis)    


  

 Creating  
(Synthesis) 


 

 Evaluating 

(Evaluation) 

  Receiving  
Affective Domain

 Responding   

 Valuing 
 Conceptulization 
 Organization 
 Characterization 





Skill Development



  3.6

Writing Specific objectives of Physical Science in Behavioural Terms










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

 

 
  (Knowledge)  1


 (Scientific Terms)   

 (Facts)   
  

 (Principles)   

 
  
  
   

  
 

 (Behavioural Terms) 

  

  

 :(Comprehension)  2

 


 (Scientific Terms)   

 (Facts)   
  

 (Principles)   

 
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  
  
   

  


(Behavioural 
 Terms)

  

  


  

  

  

  

  

 (Application)  3

 


 (Scientific Terms)   

 (Facts)   
  

 (Principles)   

 
  
  
   

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   
 

 (Behavioural Terms) 

  



  



  


  




 



  



 (Skills)  4



 

 (Scientific Terms)   

 (Facts)   
  

 (Principles)   

 
  
  
   
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
.. 

   



 (Behavioural Terms) 

  

  

  


  

  
  :(Scientific Attitude)  5

 

 

 (Scientific Terms)   

 (Facts)   
  

 (Principles)   
  
  
  

   


 (Behavioural Terms) 

  
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  

  

  

  

  
   (Creating Interest)  6


   
   

  

  

   



  

  

 (Developing Abilities and Qualities)  7



  


  

(Problem Solving   

 Method)

 (Quiz)   





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

(Academic Standard of Science & CCE)   3.7 

 2005  CCE(Continuous and Comprehensive Evaluation) 

 RTE Act  2009   NCF 
 CBSE 

  CCE 









 (Cumulative Grade Point Average) CGPA 
   

91 - 100 A1 10 1.

81 - 90 A2 9 2.

71 - 80 B1 8 3.

61 - 70 B2 7 4.

51 - 60 C1 6 5. 

41 -  50 C2 5 6. 

33 - 40 D 4 7. 

21 - 32 E1 ..... 8. 

 20 E2 ..... 9. 


 

A+ Most Indicators 

A Many Indicators 

B+ Some Indicators 
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B Few Indicators 

C Very Few Indicators 

 Academic Standard of CCE 





 Academic Standard of CCE 






  1

  2

 3

 4

 5

 6

 7

 Academic Standard of CCE 

 

 



 


 

 


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 

 Academic Standard of CCE 


Academic Standard of CCE 

   



























 CCE 




(Formulation of Academic Standards for Teaching of Physical Science)

 Academic Standard  


 Academic Standard 




 Academic Standard 

 

 



 


 
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 


 

(Points to Remember)  3.8




 




     










CCE (Continuous and Comprehensive  : 

 RTE Act  2009   NCF  2005  Evaluation)

 CBSE 


. 

 Academic Standard of CCE 





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Glossary  3.9

 Instructional Aims  Educational Aims




Cognitive Domain 


Behavioral Objectives

 Psychomotor Domain 


Affective Domain

 Academic Standard

(Unit End Activities)  3.10


 1

   (d)  (c)    (b)    (a)

 2

   (d)  (c)    (b)    (a)

 3

   (d)  (c)    (b)    (a)

 4

1957(d) 1948(c)  1956(b) 1942(a)  

 (Analysis)  5

   (b)    (a)

  (d)  (c)


      (1)

      (2)

      (3)
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      (4)

      (5)

      (6)

      (7)

 (8)


  (1)

   (2)

(Suggested Readings)  3.11

1. Mohan, Radha. (2015). ''Teaching of Physical Science." Hyderabad. Neel kamal
Publisher, Pvt. Ltd.
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 
 4 

(Approaches, Methods and Techniques of Teaching Physical Science)


(Introduction) 4.1

(Objectives)  4.2

  4.3

(Concept of Teaching with Special Reference to Physical Sciences)

(Approaches to Physical Science)   4.4

(Inductive Approach)  4.4.1

(Deductive Approach)  4.4.2

(Constructive Approach)  4.4.3

(Teacher-centred Methods)  4.5
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(Lecture cum Demonstration Method)  4.5.2

(Historical Method)  4.5.3

(Student-centred Method)  4.6

(Heuristic Method)  4.6.1

(Project Method)  4.6.2

(Problem Solving Method)  4.6.3

(Laboratory Method)  4.6.4

(Modern Teaching Techniques)  4.7

(Brain Storming)  4.7.1

(Mind Mapping)  4.7.2

(Concept Mapping) 

 4.7.3
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(Models of Teaching)  4.7.5

(Concept Attainment Model) 
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(Introduction) 4.1

 (expanding body) 


 




 


(Objectives)  4.2

: 
  

 

 

 

  4.3

(Concept of Teaching with Special Reference to Physical Science)




  



 

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




(Approaches of Physical Science)   4.4
  



(Inductive Approach)  4.4.1












 1

 2

 3





  1


  2


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  3

  4



 

 

 

 

 

 

 

 



 


 

 

(Deductive Approach)  4.4.2











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
 1


 2




  1

  2

  3

  4



 

 

 

 

 



 

 

 




 

 

 

 

 

 

 
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(Constructive Approach)  4.4.3


 


  (Constructive theory) 










 





 Vygotsky 



















 1

 2

 3

 4






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




 

 

 

 

 

 

 



 

 


 

 

 

 

 

 




 







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





 

 

 

 

 

 



(Teacher-centred Method)  4.5





 10%  90% 

 

 




105



(Lecture Method)  4.5.1
















  One directional 
 






 

 Lab  

 


 

 

 

 

 
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


 

 


 

 

 

 

(Lecture-cum-demonstration)  4.5.2
 


 / 








 

 

 


 

 

 
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 

 

 

 Titration  Normality 
Pipette  Burette  Normality Solution 

 Normality Solution  FormulaReading  Solution







 

 

 

 

 









 / 

 

 

 
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 

 

 

(Historical Method)  4.5.3

 






 







 












 

 

 


 

 
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 

(Student-centred Learning)  4.6









(Heuristic Method)  4.6.1


 "heurisco" 

 "I find out myself""I discover" 






 


  (Innovation) Huristic Method






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

 

 

 

 

 

 

 




 

 

 

 

 

 

 

 

 

 

(Project Method)  4.6.2

 Project Method







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


 

 

 

 




 1



 2





 3




 4



 5



  6



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





































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



































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


  graph , chart 









(Problem Solving Method)   4.6.3

inquiry 
 (verification) 






 John Dewey

 1












115



 2




 3




 4




 5









 

 

 

 




 

 
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 

(Laboratory Method)  4.6.4
























: 






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





















:








: 


: 

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: 





: 


: 



Theory of Motivation  1

Theory of Objective    2

Theory of Adjustment  3

Theory of Activity    4

Theory of Evaluation  5

Theory of Response  6

  1





 2






 3






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
 4






:  5




 judgment behave 
:  6













 (Progress Report) 

 record

: 

...................... ......................... .............................. 
...........................................................  ......................... 

............................... 
3   2   1  




  


  


  
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 progess report


 industries 

 track 
















(Modern Teaching Techniques) 
 4.7





 


Brain storming  1

Mind mapping  2

Concept mapping 

 3

121



Team teaching  4

(Brain Storming)  4.7.1




 1953Applied Imagination  Alex Faickney Osborn  term 















 Brain storming








 Brain storming 




1






2
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
 Brain storming 

3


 Brain storming 



4





5

(Mind Mapping)  4.7.2







 spider diagram 

 Idea sunbursting1970 
 Tony Buzan 

 
 sub concept 



 










 Link  
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 

 

 

(Concept Mapping)  4.7.3


 1970 






 (Phrases) 
 Hierarchical 




Concept maps begins with a main idea (or concept) and then branch out to show

how that main idea can be broken down into specific topic.


 1

 2
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 3

 4

 5

(Team Teaching)  4.7.4

 1954USA 


 strategy  CoCollaborative 
 (Assignment) 




 

 
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 

 

 Inter DisciplineDiscipline 










 

 

 

 

 

 



 

 

 

 

 

(Models of Teaching)  4.7.5

 (basic or raw material) 



 hyman  Model of teaching 

126









(Concept Attainment Model) 
 4.7.5.1

 J.S Bruner  Concept Attainment Model

 concept 







develop 


 Concept Attainment Model

 1

 Inductive learning ability 



 i



 ii

 iii

 iv

 2


 i



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 ii


 iii


 iv


 3


 4




(Inquiry Training Model)  4.7.5.2

 1962(Richard suchman) 










 i

 



:  ii

 a

  b



 c




 68 



 d


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 e

 
 iii



: 




(Points to Remember)  4.8

 : 




: 

 : 

 : 



: 




: 


 





: 




: 




: 


 : 
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


: 

 : 






: 







: 

(Gloassary)  4.9

Inductive Approach 

Deductive Approach 

Constructivist Approach 

Teacher centered Methods 
Lecture Method 

Lecture-cum-demonstration method 
Historical Method 

Child centered Method 

Heuristic Method 

Project Method 

Problem Solving Method 
Laboratory Method 

Modern teaching techniques 


Mind Mapping 
Concept Mapping 




Team Teaching 
Models ofTeaching 
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(Unit End Activities)  4.10


 5E's Approach (1)

 b  a

 d Mind Mapping c

 (2)

 b Heuristic Technique a

 c  a d Problem Solving Method c

 Brain Storming (3)

Kil Patric b Arm Strong a

John Dewey d Alex Osbirne c

 (4)

Heuristic Method b Mind Mapping a

 d Brain Stormin c

 (5)

Lecture Method b Project Method a

 c  a d Problem Solving Method c

 Concept Mapping (6)

Mac Norman b Tony Buzan a

J.D. Novak d Alex Osbome c

 Mind Mapping Concept (7)

 Alex Osborne b  a

 Stevenson d   Tony Buuzan c

 (8)

 b  a

 c  b d  c
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 (9)

 b  a

 c  a d  c

 Concept Attainment Model (10)

Slevenson b Jorome Bruner a

John Dewey d  Tony Buzan c


 1

 2

 3

 4


 1

 2

 3

(Suggested Readings)   4.11
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3. Mohan Radha (2007); Innovative Science Teaching (Third Edition), Printice hall of

India, New Delhi, India

4. Sharma H.S & et.all (2007); Science teaching, Radha Prakashan Mandir, Agra-2

132



5. Sharma R.C (2005); Modern Science Teaching, Dhanpat Rai Publishing Company.

6. Siddiqui and Siddiqui (1998). Teaching of Science Today and Tomorrow, New

Delhi: Doaba House. 

7. Soni, Anju (2000). Teaching of Science, Ludhiana: Tandon Publications. 

8. Vaidya, Narendra (1989). The Impact of Science Teaching, New Delhi: Oxford and

IBH Publishing Co. Pvt. Ltd. 
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  5 
(Planning for Teaching Physical Sciences)


(Introduction) 5.1

(Objectives)  5.2

(Importance of Planning for Teaching)  5.3

(Yearly Plan)  5.4

(Characterstics of Yearly Plan)  5.4.1

 5.4.2

(Steps and Format of Yearly Plan)  5.4.3

(Lesson Plan)  5.5

(Lesson/Period Plan)  5.6

 5.6.1

 5.6.2

 5.6.3

(Micro-teaching)   5.7

(Skills of Microteaching)  5.7.1

(Practice of Microteaching Skills)  5.7.2

(Introducting a Lesson)  5.7.3

(Explaining a Concept)  5.7.4

(Stimulus Variation)  5.7.5

(Illustration with Examples)   5.7.6

(Probing Questions)  5.7.7

(Reinforcement)  5.7.8

(Classroom Questions)  5.7.9

(Blackboard Writing)  5.7.10

(Points to Remember)  5.8

(Glossary)  5.9

(Unit End Activities)  5.10

(Suggested Readings)   5.11
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(Introducation) 5.1
 
  






(Objectives)  5.2



 .

 

 

 
 
 

(Importance of Planning for Teaching)  5.3









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
 (Academic) 




   

   

   

(Year Plan)  5.4


(Characterstics of Year Plan)  5.4.1

 



  

 

 

 

  

 

 

 5.4.2



 

 

 

 
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 

  

 

 

 

 

 

(Steps and Format of Year Plan)  5.4.3


  9  1




 i

 ii

 2

 i

 ii

 iii

 (3)



 Period  (4)



 (5)


 (6)





137















/











 









(Lesson Plan)  5.5




 





 Thomas M.Risk


Unit consists of various experiences and activities planned in advance and centered

up on some problems,situation interest or desired outcome

 Block 


 Preston

Unit is large block of related matter  as can be over viewed by the learner.

 Samford


Unit is an outline of carefully selected subject matter which has been isolated because of its

relationship with pupil's need and interest.

 Wisley

Unit is an organised body of information and experience designed to effect significant

outcomes of learner.
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


 

 

   







 

 1

 2

 3

 4

 5

(Lesson/Period Plan)  5.6





 N.L. Basing

Lesson plan is the title  given to a statement of the achievements to be realized and

the specific means by which these are attained as a result of the activites engaged during the

peroid.


 

139



 

 

 

 

 

 Criteria of good lesson plan


 1

 2

 3

 5.6.1

 6 
  2  1

    4      3

   6   5

 1









 2





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 3




 4




 5




 

 6




 5.6.2




 E''s 
 E  E''s 5   E''s 5 

 Evaluate  Engage Explore, Explain, Elaborate  E 
 E''s 



  (Engage) 


 product 


  (Explore) 
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
 share 


 abstract  (Explain) 

 Phenomenon  Term 


 

 

 (tendency)

 Scientific terminology  attracting force

 (Elaborate) 
  attracting force 
attract  magnet plastic  repulsion force  Scientific term

 repulsion  attract magnet 


 diagnostic   E   Evaluation 


 diagnostic 


Rubrics, Check list, worksheets, Question, & Answer, project work, Assignment.

 portfolio 

 5.6.3

 
 
 

(Learning Objectives) 

(Skills to be Developed) 
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(Supportive resources) 
(Previous Knowledge) 

(Methodology)  /(Instructional Procedure) 

(Students initatives)  (Teacher's initatives) 
(Engage) 

(Explore) 

(Explain) 

(Elaborate) 
 / 

(Evalution/Assessment)

(Refelection) 


(Signature of Superviser)


(Student's Signature)

(Microteaching)  5.7

 (1964-66) 
  





 Dr. D.W.Allen   1961




 Allen1968

'' Micro teaching is a scaled down teaching encounter in class, size and time.''


Controlled  Eve (1968)  Allen 
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 practice

 Concept 


 (Teaching Practice) 


 40-50 


feedback  5-6  (skills) 

 5-10 


  




 5-10  

 (Role Play)  

 (Concept)  (Micro lesson)  

 5-10(Micro lesson)  

 

 Feed back 
 


 feed back  



 cycle 
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 Cycle 
6 Minutes  a

6 Minutes  b

12 Minutes  c

6 Minutes  d

6 Minutes  e

36 Minutes 

(Skills of Microteaching)  5.7.1





 Allen (1966)




 14  Allen 1969 
NCERT  18  1970 

 DAV 


1. Writing Instructional Objectives 2. Set induction
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3. Theory in Questioning 4. Probing Question

5. Explaining 6. Illustrating with examples

7. Lecturing 8. Use of black board

9. Use of A.V. aids 10. Reinforcement

11. Stimulus Variation 12. Achieving closure

13. Class Management

(Introducing a Lesson)  5.7.3

(well begun is half done) 







 set induction 



 1

 2





 ii  i

 iv  iii

 vi  v
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
 set induction  set induction 

 1

 2



 set induction







   






 7 

 4  3  2  1

 7  6  5

  
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(Explanaining a Concept) Concept)  5.7.4








 
 
 

 

 









(Stimulus Variation)  5.7.5





 Diagram 




A set of behaviour for bringing about a desirable change in variation in the stimuli

which can be used to secure and sustain the student's attention towards classroom activities.
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
 2  1
 4    3

   6    5
    8  





7



 1





 2

 3



 4

 

 

 5

 oral intraction

 intraction pattern

 i
 ii
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 iii
 iv

 -  .v


Pausing  6.




Audio Visual Switching  7




 Audiovisual 
 Pupil Physical Participation 8





(Illustration with Examples)  5.7.6

 Concept 





 

 

 




 1
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
 2

 3


 4
 5













 1
 2
 3
 4
 5


(Probing Questions)  5.7.7






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


 ii  i
 iv  iii

 v
 





 ii


 iii


 Confidence

 iv


 Re-direction 
 v


(Reinforcement)  5.7.8






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 i
 ii


 wow, good, very good, excellent 







 (Calssroom Questions)  5.7.9






















 1

  i


 ii

 iii


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 



 iv



 i

 v

 
 
 
 
 
 

 vi





 2

 1



 2

 3

 4


 5

 

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

(Blackboard Writing)  5.7.10






 i
 ii
 iii


 i

 ii

 iii

 iv

 v

 vi





  2  1
  4   3

 6  5
 7



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(Points to Remember)  5.8









































156








 (Diagram) 





























 

Glossary  5.9

Year Plan 

Unit Plan 
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Lesson Plan 

Microteaching 
Microteaching Skills 

Introducing Lesson 

Explaining a Concept 
Stimulus Variation 

Probing Question 

Black Board Writing 

(Unit End Activities)  5.10


 (1)

 b  a

 d  c

 

 (2)

 b  a

 d  c

 (3)

 b  a

 d 
  c

 (4)

 b  a

 d  c

 (5)

10-15b 10-20a

20-45 d 5-10c
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 (6)

b  a

 d  c

 (7)

 b  a

 d  c

 (8)

 b  a

 d   c

 Focussing (9)

 b  a

 d  c

 Receving (10)

 b  a

 d   c


 1

 2

 3


 1

  2
  3

 4

 5
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