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
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
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 2018 

 17 
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
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














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




 (1) 


 (2) 


 (3) 


 (4) 

 (5) 



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
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 1 
Introduction to Biological Sciences

Stucture 
Introduction 1.1

Objectives  1.2

Biological Sciences  1.3

Meaning  1.3.1

Nature  1.3.2

Scope  1.3.3

Importance  1.3.4

Structure of Sciences  1.4

Syntactic Structure (Process of Science)  1.4.1

Substantive Structure (Product of Science  1.4.2

Values of Learning Biological Sciences  1.5

 1.5.1

 1.5.2

 1.5.3

 1.5.4

 1.5.5

 1.5.6

 1.5.7

 1.5.8

Correlation of Biological Sciences with other subjects  1.6

 1.6.1
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 1.6.2

 1.6.3

 1.6.4

 1.6.5

 1.6.6

 1.6.7

Points to remember  1.7

Glossary  1.8

 1.9

 1.10

 1.11

Introduction 1.1


 









Objectives  1.2







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 1.3

 1.3.1

 Life  BIOS  Greek  Biology 
 LogosLogy 

Study about living organisms are called as Biology 
 1802 

 Lamarck

 Scientia  



 
 

 Obourn & Woodburn 

 

 Zoology  Botany 



 1.3.2

 .i

 .ii

 .iii

 .iv

 .v

 .vi

 Prediction 




 .vii

 .viii

 .ix

 .x
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




 




 














 






 
 

 

 

 1.3.3








Pure Sciences  A

Applied Sciences  B

Related Branches  C

 A


 Botany  i

 Zoology  ii

 Applied Sciences  iii




Aerobiology i

 Organisms 

Spores  Pollen

Anatomy ii



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Biochemistry iii
 Chemical reactions 

 Small molecules 
Biotechnology iv


 Modified products 


 CytologyCell Biology v

 Moleculer  Microscopic 
 Molecular Biology

Genetics vi
Genes 

 RNADNA

Microbiology vii
 Micro organism 

 VinusesFungiProkaryatesEukaryotes  Unicellular

 VirologyToxicologyPhysiologyPlaentology 

 C

Agriculture Science i


Medicine ii






 1.3.4


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


 i
 ii


 iii

 Genes  Genetic Code  iv
 Alphabet




 v
 
 
 
 
 
 
 


 1

____________________________________________________________________

____________________________________________________________________

 2

____________________________________________________________________

____________________________________________________________________

 1.4



 

Substantive Structure Syntactic Structure
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Facts  i Methods  i
Concepts  ii Process  ii
Theory  iii Observation  iii

Laws  iv Experiments  iv
Generalization  v Inference  v

Syntactic Structure  A


Process of Science 
 1


 
 
 
 

 2
 3






 4



 5










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Substantive Structure  B


Product of Science 





Facts  i


 Facts 
 1000C 


Concepts  ii





Theories  iii





 Evolution TheoryCell Theory 
Laws  iv


Law of Independent Law of segregation 


 Assortment

Generalization  v





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 RNADNA 

 1.5

  1972 







 1.5.1




 1.5.2












 1.5.3



 



 1.5.4





 1.5.5



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 1.5.6

 Learning by doing 
 

 1.5.7



 


 1.5.8










 1

____________________________________________________________________

____________________________________________________________________

 1.6





 1.6.1




Biophysics 
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 BiotechnologyBioinformatics

 


 1.6.2


 Biotechnology  Molecular BiologyOpticsBiophysics  Applied Science 




 Metabolism  Respiration  Photosynthesis



 Biochemistry 


 1.6.3

 













 1.6.4





 1.6.5

 



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 1.6.6





 1.6.7

 
 Antibiotics 

 Vaccine 


 1.7

 Life  BIOS  Greek  Biology  
 LogosLogy 


 1802  

 Lamarck

 Zoology  Botany  

 



Applied  Pure Sciences  -  
 Related Branches  Sciences

 1.8

Teaching of Biological Science  
Bios  

Logy or Logos  
Scientia  
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Pure Science  
Applied Science  

Botany  
Zoology  
Organisms  

Chemical Reactions  
Structure of Science  

Syntactic Structure  
Substantive Structure  

Process of Science  
Product of Science  

 1.9



 1.10

 .A

 .1

 .2

 .3

 .4

 .5

 .B

 .1

 .2

 .3

 1.11

1. Agarwal, D. D. (2001). Modern methods of Teaching Biology, New Delhi: Sarup & Sons.

2. Ahmad, Jasim (2011). Teaching of Biological Science, New Delhi: PHI Learning Pvt. Ltd.
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3. Chikara, M. S. & S. Sarma (1985). Teaching of Biology, Ludhiana: Prakash Brothers.

4. Gupta, S. K. (1983). Teaching of Science Education, New Delhi: Vikash Publishing House Pvt.

Ltd.

5. P. Ameetha (2006). Methods of Teaching Biological Science, Hyderabad: Neelkamal

Publications Pvt. Ltd.

 1980  .6

 2007  .7

 IGNOU  .8
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History & Development Biological Sciences

Stucture 
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Objectives  2.2

 2.3
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History of Oriental Biological Sciences  2.3.1

History of Western Biological Sciences  2.3.2

Important Scientists in Biological Sciences  2.4

Aristotle  2.4.1

Charles Darwin  2.4.2

Gregor Johnn Mendal  2.4.3

Robert Hook  2.4.4

Louis Pasteure  2.4.5

William harvey  2.4.6

Alexander Flamming 





 2.4.7

M.S. Swaminathan  2.4.8

Role of Biological Sciences in Human Welfare  2.5

Points to be Remember  2.6

 2.7

 2.8

 2.9

Suggested Books  2.10

 Introduction  2.1
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






 2.2


 1

 2

 3

 George Johnn Mendal  4







 5

 6

 2.3

Important Milestones in the Development of Biological Sciences








90  (Erect Posture 

 Angle  Angle 
 Nature 

 Sceintia 


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


 Wheel 


 Metal Age  4000 


Copper Age  1
Bronge Age  2

Iron Age  3


 
 6000 

 Charka  Ayurveda 
 

 Erasistratys 
 1750  1440  Dark Age 

 Renissance 
 Galilio   Vasco De Gama  Columbus 


 Robert Hook  Cycle 

 Car Linnaeus 
James  Pasteurisation  18851882  Father of Taxonamy

 Molecular Biology  DNAWatson & Crick


History of Oriental Biological Sciences  2.3.1

 Biology 
 Logos  Bio  Jean Lamarck 

 Micro Organism 
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
  Leaving Organism 











 Galan  322 to 384 Aristotle 


 1514 - 1564Vasalius  Dark Age


 4000  Rig Veda 
 Atriya  Ayurveda 
 Brahma  Dhantriya 

 Agni Samhita   Bhela Samhita   800 
  Charak Samhita  

 300  


 650  121 


History of Western Biological Sciences  2.3.2

 Father of Biology 
 Microorganism  Leuven Hook 

 Decent of Man  Darwin  Use and Disuse  Lamark
 Natural Selcection  Origine of New Species 
 Car Linnaus  Variation

 1895 1822  Father of Texonomy 
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 Robert Coach  Stathoscope Rene Lannec  Pasterisation
 Cholore 

Alexender 





Yello Feever  Walter Reed 
Watson and  DiptheriaEmil Von Behring  Pencilin 







 Flamming

 DNA  Crick

Important Scientists in Biological Sciences  2.4







 384 - 322 B.C  Aristotle  2.4.1


 Stagirus  384 

 Platuo 




 18  Nicho Machus








 20 
 









 Macedona

 Pargamon  Lycem 
The Generation of 






 The Parts of Animals 

 The Movement of AnimalsThe History of AnimalAnimals

 Embryo 
   Embryology 

 Forms  Matter 

  
  
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Aristotle 

1809 to 1882  Charles Darwin  2.4.2





 Sharewsberry  1809  12 

Biologist  GeologistNaturalist  Darwin  Eramus Darwin 
Origin of  Natural Selection 

 Decent of Man  Species




 Hanslo 
 1931 31 




 Adams Sadwick

 HMS Begal 


 The Origin of Species  1859 
 Variation  Species 

 Natural Selection 
 Malthus 









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Charles Darwin 
 1

 2

 3


 1839 
 Copley Medal1864  1864  1853  FRS

"Selection in Relation  The Decent of Man  Natural Selection 
 1882  19  ''The Expression and Emotions of Man and Animal" to Sex''


Gregor Johnn Mendal  2.4.3

 Cyech  1822  20 
 Father of Modern Genetics 

Cross  Genetics 
 Data  Breeding


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Law of Dominance  1

Law of Segregation  2

Law of Independant Assortment  3

Gregor Johnn Mendal 
 Recessive  Dominance  (Trait 





 Carl Correns  Tschemark  20 

 Cross Breeding 
 18651856  John Karl Nestler  Friendrick Franz 

 Pisum Sativum  1865

 Traits
 Dominant Trait 







 Law of Segregation 












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Robert Hook  2.4.4

 1635  28 
 Wardham College  Westment School 


 Robert Boyle 











Robert Hook 




 Cell 



 




 Structures 











 1665  Micro Graphia 



Theory of Elastisity  


Properties of  Motion of Light  Rotation of Jupiter 

 1703  3  Air

Louis Pasteur  2.4.5

 Microbiologist  1822 17 
 Jean Joseph Pasteur 

 



 Dumas  Johns College 
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 Germs  Anthrax  Rabies 
 Pasteurilisation

Louis Pasteur 
 Micro Organism 

 Microbiologist
 50 to 60 Cellicius 




 Pasterasation 
 Father of Microbiologist 

 Fermentation 
 Pasteurization  Fermentaiton

 Bacillus  Anthrax 
 Animal Husbandry 




 Rabies 





1874Rumford Medal1856 

 1885Albert Medal1882Copley Medal

 
 Silk Worm  Vineger  1866 


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William Harvey  2.4.6

 Thomas Harvey  1578 


 Cambridge University 
 1602  University of Panda 




William Harvey 


An Anatomical Study of the Motion of the Heart of the Blood  1682 
 Vasalis  in the Animals


On 
"Modern Embryology"  1651"Animal Generation"


 Living Organism 
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3 
 75  1657 

Alexander Flamming 





 2.4.7





 1881  6 






 

 Kalimar Nock Academy 







 Shipping Clerk
 Microbes 






 1920  Bectoriology 
 1943 






Experimental Pathology 






 


 1929

 1945 



 Knight Hood  1944  Royal Society

 FRS1943  Medicine

Alexander Flamming 











 100  20  Times Magazine 






 1999

Wonder 



 Pencillium Notatum  1928 







 Straptomycin 


   Drug

1955  Antibiotics  Tetramycin 









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M.S Swaminathan  2.4.8

 1925  17  Mankoma Sambhasewan Swaminathan  
 Catholic Little Flower High School 




 1951 
 Agriculture Scientist 

Solanum  Potato  1955  1949  Breading
 Cytogenetics 




 1972  1955  Jute  Wheat  Tuberosum

1993  Indian Council of Agriculture Research (ICAR)19791972 
National  20142004 

 68  Commission of Farmers






87  Cytogenetics & Genetics 











 95  Crops Improvement

 72 

M.S Swaminathan 
1. An Ever Green Revolution (2000)

2. Gender Dimensions in Biodiversity Management (1998)

3. Agro Biodiversity and Farmers Right (1996)

4. Sustainable Agriculture: Towards Food Secrutity (1996)

5. Farmers Rights and Plant Genetic Resources: A Dialogue (1995)

6. Wheat Revolution: A Dialogue (1993)
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 1971Albert Einstein Award of Sciences1986 
Green  1979  1972  Magasasay  Raman 

 Revolution





 1

__________________________________________________________________

__________________________________________________________________

 2

__________________________________________________________________

__________________________________________________________________

Role of Biological Science in Human Welfare  2.5




 Test Tube Baby 






Role of Biological Sciences in Agriculture   1




 Mal Nutrition 



 Green Revolution 
 Blue Revolution  White Revolution 
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
 



 Hybrid  Norman Borloug 

 Pesticides


 Cross Breading 


  Blue Revolution 
 Protien


Biology and Industry  2

 Apiculture 
 Pasteuristion 

 Dairy and Wine Industry 


Population Explosion and Biological Sciences  3





 Small Family 




Biological Science and Health  4




 90% 


 CT Scan  Ultrasound 
 Gen Translation 







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Biological Sceinces and DNA Finger Printing 
 5

 DNA Finger Printing 


 Forensic Technic  


 99.9%DNA  Judiciry  Criminals
 DNA Finger Print  0.1% DNA 

Role of Biological Sciences in Solving Problems of Cloth  6

Jute  Healm  Cotton 




Environmental Conservation and Biological Sciences  7






 Biopesticieds  


 Biofertilizers 


 1

__________________________________________________________________

__________________________________________________________________

Points to be Remeber  2.6

 m

 Metal Age  m

 1

 2

 3

   m

 m
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 Car Linneaus 


 m

 Species  Genera  


 Father of Taxonomy  Car Linneaus 


 m

Double  DNA  DNA  Crick  James Watson  m

 Halix

 m

 Rabies m

 Origion of Species  


 m

 StathoscopeRene Lannec m

 m

 Origin of Species  m

 m


 m

 Hydralic 
 Micrographia  m

 m

Glossary  2.7

 600900  Latin Language  m


 Biological Sciences  m

 History  m

 800 A.D  Ancient History  m

 Vedas  m

 Culture  m


 

 Aryankn   Samhita
  m

 Renaissance  m


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 Oriental  m


 Ayurveda  m

 Mile Stone  m

 Antiseptic  m

 Evalution  m

 Microscope  m

 Genetics  m

 Pasteurisation  m

 2.8



 2.9

Long Answer Type Questions

 1

 2

 3

 4

 5

 6

 7





 8

 9

 10

 11

Short Answer Type Question

 1

 2

 3
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 4

 5





 6

 7

 8

(Suggested Books)  2.10

1. Science Teaching in School, Das, R.C, 1985, Sterling Pvt. Ltd. 

2. Methods for Effective Teaching, David, M. Byord & Others, 1994, Allan and Bacon Boston

3. Teaching of Physical Sciences in Secondary School, Gupta, S.K., 1985, Sterling Pvt. Ltd. 

4. Model Science Teaching, Sharma, R.C, 1990, Dhanpat Rai & Sons. 

5. The Impact Science Teaching, Vidya, N., 1976, Oxford and IBH Publishing Company, 

6. Teaching of Science Today and Tomorrow, 2002, Siddique and Siddique, Dorba House, 

7. XII, XIII Class Biology Text Book, Publishe by NCERT

 2007  8

 2005  9

41



 3 
Aims and Objectives of Teaching Biological Sciences

Structure 
Introduction  3.1

Objectives  3.2

 3.3

(Meaning, Importance, Aims and Objectives of Teaching Biological Sciences)


 3.4

(Taxonomy of Educational Objectives-Bloom, Krathwal, Smipson, et al.)

 3.4.1

 3.4.2

 3.4.3

(Revised Bloom's Taxonomy)  3.5

 3.6

 3.7

 3.8

 3.9

(Writing Instructional, Behavioural Objective and Specifications of Teaching Biological)

 3.9.1

 3.9.2

 3.9.3

(Competenecies for Teaching of Biological Sciences) 




 3.10

 3.11
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Glossary  3.12

 3.13

 3.14

Suggested Books  3.15

Introduction  3.1





  

 Evaluation 


 Facts  Observation  Generalization 
  


 















Ojectives  3.2


 1
 2

 3
 4
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 5

 6
 7

 8
 9
 10

 3.3

(Meaning, Importance, Aims and Objectives of Teaching Biological Sciences)





 efficiency 





 i
 ii
 iii
 iv


  aims  Obejetives 


 aims  Ojectives 


 Objective 
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
 Aims 




knowledge  i






Skills and Abilities  ii


 




 iii





 Scientific Attitude  iv



 v





 vi



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
 1

__________________________________________________________________________

__________________________________________________________________________

 2

__________________________________________________________________________

__________________________________________________________________________





 3.4

Taxonomy of Educational Objectives-Bloom, Krathwohl and Simpson)

 Goal 


 Benjamin S. Bloom  1956 
 Affective  Cognitive 

Heart  Head  3 H  Psychomotor 
 Hands 


 1956  i

Krathwohl, Bloom and Masia, 1964  ii
Simpsm 1967, Harrow 1972 

 iii


 1956  1913-1999 


 affective  Krathwohl  Masia  1964

 Harrow  Simpsom 



 1972

 Taxonomy 



 1
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

 2


 3
 4


 5



1956  Cognitive 

knowledge 
Comprehension

Application 
Analysis 

Synthesis 
Evaluation 

 1964  krathwohl 
Receiving 

Responding 
Valuing 

Organizing a value system 
Characterisation / Personal Values 

 1972Simpson 



 Harrow  Dave 
Imitation 

Manipulation 
Precision 

Articulation 
Naturalization 
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(Cognitive Domain)  3.4.1


  1


  2




  3



  4



  5


  6
 Photosynthesis 






1964D.R. Krathwohl  Affective  3.4.2

   1


  Responding  2



  Valuing  3
 Character 



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  Organization  4
 Value System 

 
 Charactersation  5


(Psychomotor Domain)  3.4.3

 1972  Harrow  Dave  Simpson 






 Imitation & Initiation  1


 Perfection  Observe

 Observation&Manipulation  2
 tools 

 Precsion  3


 Sequencing  Articulation  4


  Naluralization  5



 1

__________________________________________________________________________

__________________________________________________________________________

 2

__________________________________________________________________________

__________________________________________________________________________

 3

__________________________________________________________________________

__________________________________________________________________________
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(Revised Bloom's Texonomy)  3.5

 2001 
 Cognitive 

 
Remembering  knowledge 
Understanding  Comprehension
Applying  Application 
Analysing  Analysis 
Creating  Synthesis 

Evaluating  Evaluation 
active  Verbs  Noun 

 process

 Product



 1

__________________________________________________________________________

 3.6








Limitations of Bloom's taxonomy  3.7

 1
 2
 3
 4
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 5
 6
 7

Higher Order Thinking Skills  3.8

 





 1
 2

 Constructive  3
  4


  Perception  5


  Receving Skills  6

   Intrinsic Skills  7
   Motivational Skill  8

   Knowledge Seeking Skill  9


   Managerial Skill  10
   Recapitulation  11

   Memorizing Skill  12
 Analytical Skill  13

 abstract    Metacognitive  14
   Exploratory Skill  15

   Undestanding Skill  16
   Explanation Skill  17

   Application Skill  18
    Evaluation Skill  19

  Communication Skill  20
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  Leadership Skill  21
 Conflict Management  22

  Time Management Skill  23
  Listening Skill  24

  Team Building  25
 Influencing Skill  26

 Presentation Skill  27
 Stress Management  28


 



 1

__________________________________________________________________________

__________________________________________________________________________

 3.9

(Writing Instructional, Behavioural Objective and Specifications of Teaching Biological)


 




 1

 2
 3

 action Verbes 



 Synthesis 
 Task 

 1
 2
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 3
 RNA  4

 RNAs  5
 action verb 


behavioral  instructional objectives 

 objectives

 Cognitive  3.9.1

Knowledge  1
 
 i
 ii
 iii
 iv

Behavioral objective  
 i
 ii
 iii

 iv
Comprehension 2

 Instructional objectives  
 effect  Cause  i

 ii
 iii
 iv
 
 i
 ii
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 iii
 iv
 v

Application  3
 
 i
 ii
 iii
 iv
 
 i
 ii
 iii
 iv


 Analysis  4

 
 i
 ii

 iii
 iv
 
 i

 ii
 iii

Synthesis  5
 
 i

 ii
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 iii
 
 i
 ii
 iii
 iv

Evaluation  6
 
 i
 ii
 iii
 iv
 
 i
 ii
 iii

 threats  opportunities  Weakness  Strength  iv
 Swot

Affective Domain  3.9.2

Perception  Receiving  1
 
 i
 ii
 iii
 
 i
 ii
 iii
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Responding  2
 
 i
 ii
 iii
 iv
 
 i
 ii
 iii
 iv
 v

 Valuing  3
 
 i
 ii
 iii
 iv
  v
 
 i
 ii
 iii
 iv
 v

Organizing Value  4
 

 i
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 ii
 iii
 iv
 
 i
 ii
 iii

Internalizing a Value System  5
 
 i
 ii
 iii
 iv
 
 i
 ii
 iii
 iv

(Psychomotor Domain)  3.9.3

 Manual or Motor 
 Simpson & Harrow 

 Management  Communication 
 Dave 

Imitation and Initation  1
 
 i
 ii
 iii
 iv
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 
 i
 ii
 iii

Manipulation  2
 
 i

 ii
 iii
 
 i

 ii
 iii
 iv

Precision  3
 
 i
 ii
 iii
 
 i
 ii
 iii

Articulation  4
 
 i
 ii
 
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 i
 ii
 iii

Naturalization  5
 
 i
 ii

 iii
 iv
 
 i
 ii
 iii


 1


__________________________________________________________________________

__________________________________________________________________________






 3.10

Competencis for Teaching of Biological Sciences


 1
 2



 Collaboration  



 3


 resourece person 
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 applied  4


 Practical  5

 6

 




 7

 




 8
 9
 10


 



 analysis  Statistical Methods  11


 




 12

 achievements  13
 14


Role  15
 Model

 16
 17
 18


 Higher Order Thinking Skill 

 19
 20


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 21
 



 team teaching  Workshop

 in-service  Refresher Courses
 update 




 1

__________________________________________________________________________

__________________________________________________________________________

 Ponits to Remember  3.11

 

 

 
 
 



 


 
 







61










Glossory  3.12

  Aims  


 Objectives  


 Taxonomy  
 Cognitive Domain  


 Affective Domain  


 Psychomotor Domain  


  Skills  

 Competencies  
 Specifications  
 Creative Skills  

 Constructive Skills  
 Intrinsic Skills  

  Team Building  
 Stroess  

 Compoehension  


 Instructional  
 Facilitatio 
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 Application  

 3.13

 1

 2

 3

 3.14

Long Answer Type Questions

 1

 2

 3

 4

 5

 6

 7

 8

Short Answer Type Questions

 1

 2

 3

 4

 5

 6

 7

Objective Type Questions

 1

 b  a

 d  c
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 2

 b  a

 d  c

 3

 b  a

 d  c

 4

 b  a

 d  c

 5

 b  a

 d  c

 6

 b  a

 d  c

 7

 b  a

 d  c

 8

 b  a

 d  c

 9

 b  a

 d  c

 10

 b  a

 d  c
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 11

 b  a

 d  c

 12

 b  a

 d  c

 13

 b  a

 d  c

 14

 b  a

 d  c

 Manipulation  15

 b  a

 d  c

 Suggested Books  3.15

  1
  2
  3
  4
  5

Jasim Ahmad: Teaching of Biological Eciense, PHI, New Delhi
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  4 
Approaches, Methods and Techniques of Teaching Biological Science

Stucture 

 4.1

 4.2

 4.3

 4.4

 4.5

 4.6






 4.7

 4.8

 4.9

 4.10

 4.11

 4.12

 4.1





 4.2


 
 
 
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 

 4.3













 4.4




 4.4.1








 




 osmosis 
 osmosis

 

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
 





 4.4.2









 Transpiration  Transpiration


   1


 2


   1
   2

   3
 4


 

 
 
 


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 
 
 

 4.4.3







 (Constructive theory) 
 

 






 


























 1

 2

 3

 4





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





 
  

 


 
 

 
 
 
 
 
 
 

 



 
 
 
 

 
 

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 4.5





 90%



 









 4.5.1


 


















 (One directional 
 







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 
 lab  

 



 4.5.2


 / 









 
 
 

 
 
 
 
 
 

 Microscope  Stomata  
 



 Stomata  






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



 
 
 
 
 
 

 4.5.3


















 
 
 


 
 
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 


 1

__________________________________________________________________

__________________________________________________________________

 2

__________________________________________________________________

__________________________________________________________________

 4.6







   4.6.1


"I  "heurisco" 

 "I find out myself" discover"





 








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 
 
 
 
 
 
 




 
 
 
  
 
 
 
 
 
 

 4.6.2

 Project Method

 

 

 
 




75



 .1

 





 2


 3


 4

 5


   6



















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










 














 











 











  graph , chart 



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
 4.6.3

 inquiry 
 verification






 John Dewey 
 1









 2


 3


 











 4




  5



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













 4.6.4


  
















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
















 




















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






Theory of Motivation 1

Theory of Objective   
Theory of Adjustment 

Theory of Activity   
Theory of Evaluation 
Theory of Response 

  1


 



 2


 






 




 3





    4




 5

81




 judgment behave 

   6









 record  progress report 



...................... ......................... .............................. 

...........................................................  ......................... 
............................... 

  


  


  


  

 Progess Report 


 industries 
 track 




 4.7





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


Brain storming 1

Mind mapping 
Concept mapping 






Team teaching 
 4.7.1




 1953Applied Imagination  Alex Faickney Osborn   term 













 Brain storming







 Brain storming 



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






2


 Brain storming 



3


 Brain storming 






5

 4.7.2






 spider diagram 
 Idea sunbursting 1970 

 Tony Buzan 
 

 sub concept 












 Link  
 
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 
 

 Concept Mapping 4.7.3























 (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

 3

 4

5
(Team Teaching)  4.7.4

 1954USA 


 strategy  CoCollaborative 
 (Assignment) 


 
 

 
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 
 Inter DisciplineDiscipline 










 
 
 
 
 
 


 
 

 
 
 

 4.7.5

 (basic or raw material) 



 hyman  Modelof teaching 


  


Concept Attainment Model 4.7.5.1

   J.S Bruner  Concept Attainment Model
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 concept





 develop 
 Concept Attainment Model

 Inductive learning ability  1



 i
 ii
 iii
 iv
 2

 i


 ii
 iii
 iv
 3

 4


 4.7.5.2

 Richard suchman 



 

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 i






 ii

 a

 

 b

 
 c




 68  d


 e

 
 iii






 1

__________________________________________________________________

__________________________________________________________________

 2

__________________________________________________________________

__________________________________________________________________

  4.8





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









 














































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

















 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 

 4.10
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 1

 2

 4.11










(Objective Types Question) 

 5E's Approach (1)

 
 Mind Mapping 

 (2)

 Heuristic Technique 
 Problem Solving Method 

 Brain Storming(3)

Kil Patric  Arm Strong 
John Dewey  Alex Osbirne 

 (4)

Heuristic Method  Mind Mapping 
 Brain Stormin 

 (5)

Lecture Method  Project Method 
 Problem Solving Method 

 Concept Mapping (6)

Mac Norman  Tony Buzan 
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J.D. Novak  Alex Osbome 
 Mind Mapping Concept (7)

 Alex Osborne  
 Stevenson    Tony Buuzan 

 (8)

 
 

 (9)

 
 

 Concept Attainment Model (10)

Slevenson  Jorome Bruner 
John Dewey   Tony Buzan 

 4.12
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 5 
Transactional Strategies for Teaching Biological Science

Stucture 
 5.1

 5.2

 5.3

 5.3.1
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 5.5.3

CCE  5.6
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 5.7.2

 5.73

 5.7.4

 5.7.5

 


 5.7.6

 5.7.7

(Points to remember)  5.8
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(Glossary)  5.9

 5.10

 5.11

(Suggested Books)  5.12

 5.1




 




 








 



 





 5.2


 
 




 




 

 5.3


 5.3.1




  
 
 
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 
 




 

 
 


 
 
 

 
 
  
 
 
 
 
 


 1


 i

 ii

 2

 i

 ii

 iii

 3

 4





 5


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 6




 5.3.2






/











 










 1

___________________________________________________________________________

___________________________________________________________________________

 5.4




 





 Thomas M.Risk 


"Unit consists of various experiences and activities planned in advanced and centered up on 
some problem, situation, interest or desired outcomes."

 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 pupils needs and interests."

  Wisley 
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Unit is an organised body of information and expereince designed to effect significant

outcomes of learner.

 5.4.1


 
 
 
 





 5.4.2

 

















/ 




 1

___________________________________________________________________________

___________________________________________________________________________

 5.5





 N.L. Basing

"Lesson plan is the title given to a statement of the achivements to be realized and the specific

means by which these are attained as a result of the activites engaged during the peroid."

97



 Bining and Bining


Daily lesson planning involves defining the objectives, selecting and arranging  the subject

matter and detrmining the method and procedure.


 

 
 
 
 

  5.5.1


 1

 2

 3

( Herbartian steps for Lesson Plan) 




 5.5.2

 6 
 1

  2

 3

    4

  5

   6

  1





 
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 2





 3




 4




 5




 
 5


(Constructivist approach for Lesson Plan)  5.5.3


 Es 

 E   5 Es    5 Es 
 Es  Evaluate  Engage, Explore, Explain, Elaborate  E 


 




 (Engage) 


    


 (Explore) 


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


 abstract  (Explain) 
 Phenomenon  Term 


Low  Molecules  Solvent 

 Concenteration

 Scientific terminology  Low Concenteration 
 Osmosis

 (Elaborate) 
Molecules  Solvent 

 Solvent  Osmosis  Low Concenteration 
 Diffusion  High Concenteration  Molecules

 diagnostic   E  (Evaluation) 


 diagnostic 
 . portfolio Rubrics, Check list, worksheets, Question, & Answer, project  work




 
 
 

(Learning Objectives) 
(Skills to be Developed) 

(Supportive resourses) 
(Prior Knowledge) 

(Methodology)  /(Instructional Procedure) 
(Students initatives)  (Teacher's initatives) 

(Engage) 
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(Explore) 
(Explain) 

(Elaborate) 

 / 
(Evaluation/Assessment)

(Reflection) 


(Signature of Superviser)


(Student's Signature)


 1

___________________________________________________________________________

___________________________________________________________________________

(CCE)  5.6


 CCE 


 Assessment 

 Co - Scholastic 
 CCE 


 Co - Scholastic  Scholastic 

   Scholastic 


 Diagnostic
 Co - Scholastic  CCE 


 Life skills 

 CCE

 
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 
 

 Feed back  


 
 

 CCE  

 
 

 




Grading Scale 

Assessment of Scholastic attainment - Part 1

Grade Marks Range Grade Point

A1 91-100 10.0

A2 81-90 9.0

B1 71-80 8.0

B2 61-70 7.0

C1 51-60 6.0

C2 41-50 5.0

D 33-40 4.0

E1 21-32 3.0

E2 00-20 2.0

Assessment of Co-scholastic attainment - Part 2

Grade Grade Points

A 4.1  -  5.0

B 3.1  -  4.0
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C 2.1  -  3.0

D 1.1  -  2.0

E 0   - 1 .0


 (CCE)  1

___________________________________________________________________________

___________________________________________________________________________

(Micro Teaching)  5.7

 (1964-66) 









 Dr. D.W.Allen  


 1961




 Allen1968

'' Microteaching is a scaled down teaching encounter in class, size and time.''


Controlled practice  Eve (1968)  Allen 


 Concept 

 (practice teaching) 
 40-50 


 feed back  5-6  (skills)

 5-10 

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  





 5-10  

 (role play)  

 (Concept)  (Micro lesson)  

 5-10(Micro lesson)  

 

 Feed back 
 

 feed back  


 cycle 

 Cycle 
6 Minutes 
6 Minutes 

12 Minutes 
6 Minutes 
6 Minutes 

36 Minutes 

 5.7.1




 Allen (1966)


1970  14  Allen 1969 
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




 NCERT  18 

   DAV 


 Writing Instructional Objectives

 Set induction

 Theory in Questioning

 Probing Question

 Explaining

 Illustrating with examples

 Lecturing

 Use of black board

 Use of A.V. aids

 Reinforcement

 Stimulus Variation

 Achieving closure

 Class Management

 5.7.2





Introducing the lesson  5.7.3

  (well begun is half done) 






set 
 induction
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
 1

 2




 i

 ii

 iii

 iv

 v

 vi


 set induction  set induction 

 1
 2

 set induction


.................................... 

............................  .......................... 
..........................  ........................... 
.............................  ............................ 

   



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
 




  
 4  3  2  1

 8  6  6

  

 (Explaining a Concept)  5.7.4

 







 
 
 
 








 ( Stimulus Variation)  5.7.5





 (Diagram)


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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.


 1
 2

   3
 4

   5
   6

  



 7

    8



 1



 2

 3


  4
 

 


oral  5
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interaction  interaction

 pattern

 i
 ii
 iii
 iv

 -  .v


Pausing  6.




Aural  Visual Switching  7





 Pupil Physical Participation 8




 (Probing Question)  5.7.6







 i

 ii

 iii
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 iv

 v







 ii


 iii


 iv


 redirection 
 v

 logic 
 5.7.7






 i

 ii

 iii



 i
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 ii

 iii

 iv

 v

 vi



 1

 




 2

  3

  4

 5

 6

 6




 1

___________________________________________________________________________

___________________________________________________________________________

Points to remember  5.8












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




























 (Diagram) 

















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






 

 5.9

Year Plan 
Unit Plan 

Lesson Plan 
Microteaching 

Microteaching Skills 
Introducing Lesson 

Explaining a Concept 
Stimulus Variation 

Probing Question 
Black Board Writing 

 5.10



 5.11

Long Answer Type Question 
 8  1

 2

 3

Short Answer Type Question 
 1

 2
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 3

 (1)

 
 
 
 






 (2)

 
 
 
 

 (3)

 
 



 
 

 (4)

 
 
 
 

 (5)

10-20 
10-15 
5-10 
20-45 
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 (6)

 
 

 
 

 (7)

 
 
 
 

 (8)

 
 
  
 
 Focussing (9)

 
 
 
 
 Receving (10)

 
 
  
 
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