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

 1998 
(4)  (3)  (2)  (1)

2020 





 ‘‘  ’’





(Challenges) 





 1998 


















 1998 

 2004 






 DEBUGC 

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

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

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








 155 
 (Learner Support Centres)







 (SMS)  




 ‘ 







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







 Botany 






 1 

 2005 
 2 

 ICT 

 3 


 4 


 CCE  5 




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 (Unit End Exercises)  1.12

Suggested Books for Further Readings  1.13
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(Introduction) 1.1











 







 2005 


(Objectives)  1.2



 

 

 

  



 

 

 2005  

 2009  

 

 

 

 

 
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(Meaning and Concept of Curriculum)  1.3

 (Currere)  (Latin)  (Curriculum) 

















 Cunningham



 


 George Pyne  


 Crow & Crow  


 Casewell  


 J. F. Kess  





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









 

 Laboratory  

 

 

 
 (Visit)  (Science Fair)  

(Learning Experiences)

 (Cooperation)    

 


(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

Principles of Curriculum Construction  1.4

 (Values) 

  (John Dewey) 






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Principle of Child Centredness  1.4.1

 (Abilities)  (Interest)  (Needs) 
 (Emotional) 




Principle of Integration  1.4.2


 (Learning) 

Principle of totality of Experience  1.4.3





Principle of Variety  1.4.4

 (Scope) 



Principle of Flexibility  1.4.5




 (Variability) 

Principle of Harmony:  1.4.6



Principle of Community Centredness  1.4.7


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


Principle of Activity Centredness  1.4.8






Principle of Developing Democrative Values  1.4.9




Principle of Utility  1.4.10





Principle of Creativity 


 1.4.11











Principle of preservation of Culture   1.4.12




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(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

Different approaches of Curriculum Organization  1.5





Concentric Approach    1.5.1







 Cell 
 Multi Cellular 


 Uni Cellular 







 Concentric Circles  (Physical Age) 






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 i



 ii

 iii



Topical Approach   1.5.2

 











 (Concepts)  (Facts) 




Psychological Approach  1.5.3

















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







 Killpatrick






 Gagne  Bandura Skinner Watson Pavlove Thorndike  .i
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Logical Approach  1.5.4






 i
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 v
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Learner Centered Approach



 1.5.5













 

 








 (Activities) 



 

 (Curriculum Activities)  Killpatrick


 Michale





  
 

 (Individuality) 



(Check your progress) 




 1

______________________________________________________________________

______________________________________________________________________

 1.6

(Current Trends in Biological Science Curriculum Development)

 (Collection of contents/Subjects) 

 
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 (Aptitude)  (Attitude) 
(Collection of 

 Comprehensive Educational Activities)




 (Behaviouristic Curriculum) 




Subject Centered Approach  1.6.1




 (Elements) 




 (Traditional Curriculum) 








 (Social Heritage)  


 

 

 

 
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Behaviourist Approach  1.6.2





 Skinner  WatsonThorndikePavlov 










 2005- 



Constructivist Approach   1.6.3




 BrunerVygotskyJohn Dewey 

 Jean Piaget




 Vygotsky


 Reflective Thinking  .i
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
(Construction of Knowledge)  .ii

Brain Storming  .iii

Concept Mapping  .iv

Problem Solving  .v

Creative Thinking  .vi

(Characteristics of Constructive Curriculum) 
 .i

 Thinker  .ii

 .iii

 .iv

 .v

 .vi

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

 2005  1.7

(Recommendations of NCF-2005: Related to Science Curriculum)

 NCF-2005  NCERT 
 (Understanding) 


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



 NCF-2005









 (Reliability)  (Validity) 

 2005 
Cognitive Validity  .1

Content Validity  .2

Process Validity  .3

Historical Validity  .4

Environmental Validity  .5

Ethical Validity  .6

Cognitive Validity  1.7.1




Content Validity  1.7.2







Process Validity  1.7.3




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





Historical Validity  1.7.4

 



Environmental Validity  1.7.5





(Ethical Validity)  1.7.6




 1.7.7

 NCF-2005



 




(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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 2005  2

______________________________________________________________________

______________________________________________________________________

 2009  1.8

Recommendations of NCFTE-2009 on Science Teachers

 NCFTE-2009 
 NCTE 


(Constructive    

 and Creative Approach)

 

 

 

 

 

 

 Professionalization  

 

 

(Check your progress) 

 2009  1

______________________________________________________________________

______________________________________________________________________

Teacher as Curriculum Developer  1.9


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





Localised Curriculum in Biological Sciences  1.9.1






Place of Artisans in Biological Sciences  1.9.2




 2005 




 (Asthetic) 



Knowledge Systems in Curriculum  1.9.3







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



Local Innovative Practices in Biological Sciences  1.9.4










(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2.

______________________________________________________________________

______________________________________________________________________

Points to be Remembered  1.10
 (Currere)  (Curriculum)  



 




31



 

 (Curriculum Organization) 

 



 


 






 




Glossary  1.11

   




Principle of chlid centredness


 



Principle of Integration





Principle of totality of experience





Principle of variety






Principle of activity centredness
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 Principle of dveloping democratic value









Principle of utility 





Concentric Approach







Topical Approach




Logical Approach 

   





Learner centred Approach




 

Constructivist Approach

 Reflective Thinking 















Process Validity

______________________________________________________________________

______________________________________________________________________

   (Unit End Exercises)  1.12

(Objective Answer Type Questions) 
"  " .1
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

 (Crow & Crow)  2 (Cunningham) 



1

 (George Pyne)  4  (Casewell)  3

 .2

 (Bruner)  2 (Watson)  1

 (Tolmann)  4  (B.F.Skinner)  3

 .3

 2  1

  4  3

 NCF2005 .4

 2  1

  4  3

 .5

Concentric Approach 2 Topical Approach 1

  4  3

 (Validity)  NCF2005 .6

  2 Cognitive Validity 1

 4 Abstract Validity 3

 .7

 2 Topical Approach 1

  4 Concentric Approach 3

 NCFTE-2009 .8

 2  1

 4  3

 .9

 2  1
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 4  3

(Short Answer Type Questions) 
 1

 2

 3

 4

 5

(Long Answer Type Questions) 
 1

 2

 2005  3

 2009  4

 5

(Suggested Books for Further Readings)  1.13

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

Sons.

 Aggarwal, J. C. (1990). Curriculum Reforms in India, Delhi, Doaba House.

 Ahmad, J. (2011). Teaching of Biological Science, New Delhi: PHI Learning Pvt. Ltd.

 Eisner, E. W. (1979). The Educational Imagination, New York, Millan.

 Dewey, J. (1996), The Child and the Curriculum: the School and Society, Phoenix,

USA.

 Murunalini, T. (2007). Curriculum Development, Neelkamal Publications Pvt. Ltd.,

Hyderabad.

 Ministry of Education (1966). Education and National Development, Report of the

Education Commission 1964-66. Reprinted in 1971 by NCERT, New Delhi.

 Ministry of HRD (1993). Learning without Burden, Report of the Advisory Committee
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 Bhalla, N. (2007). Curriculum Development, Author Press, Delhi.

 NCERT (1975). The Curriculum for the Ten-year School: A Framework, NCERT, New
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 NCERT (1988). National Curriculum for Elementary and Secondary Education: A

Framework, NCERT, New Delhi.

 NCERT (2000). National Curriculum Framework for School Education, NCERT, New
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 NCERT (2005). National Curriculum Framework -2005, English Edition, NCERT, 
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 2 
(Instructional Resources & Strategies for Biological Sciencs)


(Introduction) 2.1

(Objectives)  2.2

Curriculum Accesories and Support Materials  2.3

(Text Books)  2.3.1

(Journals)  2.3.2

(Hand Books)  2.3.3
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(Display Materials)  2.3.5.1
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
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 (Introduction) 2.1

 




(Objectives)  2.2



 

 

 ICT  

 

 

 

 

(Curriculum Accesories and Support Materials)  2.3

 tool 





 handbooks   Journals   text book 
  display board 

Text books     2.3.1


 
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



 Bacon  















 1



 2

 3

 4

 i

 

 ii

 iii

  iv



 v

 vi

 vii
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 

 viii

 ix

 5

 a

 b

 c

  (Scientific Facts)  d


 (Vagness)  e

 (Terminologies)  symbols  f

 

 6

 i

 ii

 iii

 action to thought  Concrete to abstract  
 Principle of Concentric order  iv


 v

 7

 i

 (Cognitive Level)  ii

 (Thickness)  iii

 iv

 8
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
(Advantages & Merits of Text Book) 


 i

 ii

 iii

 iv

 v

 (Clair Voyance)  vi



 vii



(Limitations of Text Book) 

 i

 (Innovative Imagination)

 ii

 iii

Journals   2.3.2






 (Technician) 





International  ISSN 
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Scientific Journal Impact FactorSJIF  Standard Serial Number




 Platform 

 (Hand Books)   2.3.3






 i

 ii



 iii

 (Techniques) 
 iv



 v

 vi

 vii



(Student'sWork Books)   2.3.4





 




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


 1

 2

 3



 4




 5


 6


 7

 8


 9

 (Display and Laboratory Materials)  2.3.5

  (Display Materials)  2.3.5.1

 3 ¼" x 4"  Display Slides  Slide projector 
 Screen  2"x2"







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 Automatic  Slide- cum-filmstrip 
 Slide Carrier 









  1

 2

 3

 4

 5

 6

 (Variety)  7


 8

 9

 10


Cones GymnospermsPteridophytesBryophytesFungi Preserve Algae 

 angiosperm 

 coelentrates,porifera 
   Earthworm, Leeches  annelida  Snailsmolluscs  worms 

 lizard,snakesreptiles   amphibians  fish  moths

 dinasaurs 
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 skeleton


 Stuffed

 leaves  stem  lifecycle

 circulatory  Herbaria 
 nervous



 (Laboratory Equipments)  2.3.5.2





 1

   (cell structure) 
adulteration  2

 in food stuff


 purify  3

 (Micro)  cell  hardness 


thermameter  barometer  4

 microscope  telescope 
 lactometer   hygrometer 



The Biological Science Laboratory 


 demonstration table  1

 2
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 3

 sinks   shelves  4

 5

 vivarium  aquarium 6

 7

 green house  animal house 8

preparation room  9

Refrigerator  10

Hot air oven  11

(Incubator)  12

Centrifuge Machine and Centrifuges 13

water-bath 14

a mixer 15

Autoclave or pressure cooker 16

 17

 18

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

Edgar Dale's Cone of Learning Experiences  2.4

 (Participation)  1960 
  (Senses) 


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
 10%  

 20%   

 30%  

 50%  
 70%  

 90%  

 Gates of knowledge 
 Cobun 

 1%  

 1.5%  

 3.5%  
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 11%  

 83%  

(Absolute general 
 experiances)




 (Audio-visual Aids) 
 i

 ii

 iii

 iv

 v






 i

 ii

 iii

 Direct Purposeful Experience  i

  (Senses)  




 Contrived Experience  ii



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 iii


 Demonstration  iv


 Field Trips  v





 Exhibition  vi



 Motion Picture  vii

  Radio, Recording,Still Picture  viii

 
 Visual, Symbols  ix


 Verbal Symbols  x







Symbolic  1

Iconic Experiences  2

Activity based Experiences  3

Symbolic  1

 Verbal  i

 visual  ii

Graphic  iii
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 Iconic Experiences  2

 Tape-recorder- radio  i

 Motion pictures  ii

 iii

Activity based Experiences  3

Demonstration & Field Trips  i

Dramatic  ii

Contrived Experiences  iii

Direct Purposefuel Experiences  iv

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

   ICT  2.5

(Importance of Teaching Aids & Types of Teaching Aids:ICT and Multimedia Resources)

  (Importance of Teaching Aids) 








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 teaching aids 

Classification of teaching aids  2.5.1


(Visual Aids)  1



 (Audio Aids)
 2


(Audio-Visual Aids)  3




 i

 ii

 iii

 iv

 v

 vi


 1

 2

 3

 4

 5

 6

 7
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 2.5.2

(Classification of Teaching Aids on the Basis of its Motion) 


 1

 2

 2.5.3

(Classification of Teaching Aids on the Basis of Dimensions)

 Two Dimensional  1
 


 3-D aids  2





 2.5.4

Classification of Teaching Aids on the basis of Projection 

  (Non Projected Aids) 

  (Projected Aids) 





 1



 2

 (Non projected) 

 projected





Non projected Aid 

 (Projected Aid)



 

  1

  


2




 3

  4

  5
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  6

  7

  8





 Epidia Scope  OHP 


 Display Board 



 Flannel Board 

  Sand paper

 Number of senses Involved  NCERT 



 Unimodel aids  1

C.Ds 






 Bimodel aids  2




(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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




 2

______________________________________________________________________

______________________________________________________________________

Information and Communication Technology  2.6

 ICT  (Terminology)  ICTs 
 ICT  ICT 

 ICT 


 (Steam) 

 (Steam Engine)   
(Insulin) 

 (Diabetes)   (Pancreas)  
 





(Computer Technology)  1

  (Database) 

(Telecommunication Software)  2

 (Chat) 


(Construction of  ICTs  
  (exchange)  (Distribute) (process) (store) Knowledge)

 Transparencies  ICTs 

 (Analogue Media) 
 (Digital Media) 

55



(Defininion of ICT)  ICTs   2.6.1


 ICTs  ICTs 



 (Aspects of ICT System)  ICT

 ICT

(Professional and expert)  1

 (Output)  (Input) 


( Data)  2

 (Output)  (Process)  (Input)  (Raw Material) 
(Procedure)  3


(Hardware)  4

(Keyboard, mouse)  (Physical) 

(Communication Devices) 


(Software)  5


 Data 

(Information)  6

 Output 
ICT   ICTs

 ICT 
 ICTs  (Global Communities) 




 (Knowledge Society)


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 ICTs (1)

 (2)

 (3)

 (4)

 (5)


 ICTs

 (Educational Advantages of ICT)   2.6.2


 1

 ICT  (Twitter) 


 (Flexibility)   ICT  2

ICT 



 (Effective Learning)  (Independent)  ICTs  3


 


 (Drafting)  (Editing) spelling  ICTs 



 ICTs 

 (self-esteem) 
 (assignment) 


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
 4






(Other Advantages of ICT in Education)   2.6.3

(Inquiring with ICT)  1

 ICT(research)  (Inquiry) 
 (Access)  (Locate)  

 (Organize)  (Interpretation) 

  (manipulate)

 (Constructing with ICT)  2

 ICT  
  (Learning Process)  (processes) 

(Communicating with ICT)  3

 ICT 
 ( I n t e r a c t )  

 (Collaborate) 

(Operating ICT)  4

 ( I n q u i r i n g )  ( C o n s t r u c t ) 

 (Functions)   ICT    (Storage)  (Management)

 ICT  ICT 
 

(ICT based learning activities)  5

 ICT 

(Finding Information)  i

 I C T 
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 Wikipedia  www.google.com

MS MS-Word   ICT 

  MS- Power Point  Excel

 Blogs, Online Forums, Chatting, 
 



(Processing Knowledge)  ii

 (Creative process)  ICT 

 MS-Excel  ICT 


 MS-Word 
(Sharing Knowledge)  iii

 Slide 

Wiki,  share  (Presentation) 
 Twitter, e-mail, Blog

(Scope of ICT in Education)   2.6.4

 ICT 
ICT 


(Teaching)   (a)


 (i)


 (ii)

 (Compurte Assisted Instructions) 
 (animation)  (iii)
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 (iv)


 (v)

  (Projects)   (vi)

 (vii)

(Publication)  (b)


 ICT 

 (i)

 ICT  (ii)

 (iii)



 (iv)

 (Blog)  (v)

(Evaluation)  (c)


 ICT  ICT 



 1

 (Objective type)  2

 (Blue Print)  3

 (Median)  (mean)  4


 5

 (Question Bank)  6

 (Weightage)  7
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 8

 9

  (Feedback)  10

(Management)  (d)

 (Accuracy)  


  1



 2

 3

 4

 5

 (Database) 

(Use of ICT in Teaching Learning Process)  ICT  2.6.5

 ICT 


 ICT (i)

 ICT (ii)

 ICT (iii)

 ICT (iv)

 (Interactive)  (v)

 (vi)



(Multimedia Resources)  2.6.6



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

 1

 (approach)  2

 3

 4


 CD 

 CD 


 (Text, videos, sound & graphics)   


(Advantages of Multimedia) 
 1

 2

 3

 4

 5

 6



 (Multimedia) 

(animation)  


 ( m e d i a )  ( m u l t i ) 
 (thoughts) 

 (interactive) 


 (3D effect)  CD/VCD  Entertain 
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 animation


 (Stimulate)  (Senses)  1

 2

 3

 4

 (Multimedia projects)   5

 Reflective  6

(Elements of multi media) 


 (O-9)  (A-Z)  (Text)  1

(Font)  & - + # @ 

(articles)  

 (Journals)  (manuals) 
 (images)  graphics   (Images) 2

 Bitmap images (a)

 Mathematical Equations  (Vector Images)  (b)

 pixels 


 (audio)  (audio)  3



 (Analog Audio)  (a)

  Electrical Voltage

 (Digital audio)  (b)


 (Live)   (Character)   (Animation)  4
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 
(Chain of frames)  (Video)  5

 (electronic)  (Static Pictures) 
 animation 

 3025 


 (electronic signals)  (Analog Video)  (i)



 (Digital Video)  (ii)

 Video recording  playback 
 1  0  (Wave) 

 (dispatch)  (specific points) 

(Check your progress) 

 ICT  1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

   2.7

(Importances  of Practical work in Botany & Zoology)





 /  
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



 1

 2



  3

 

  4

 5

 6

 7

 (scales)  8

 9

 (inspriation ) 

 10

 (Biological Science Laboratory)  2.7.1



 





 1964 


 1

 2

 (3)
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 4

 5

 6

 7

(Planning and Organization of Science Laboratories) 


 (space)


 (Cupboords)

(Location) 

 (ground floor) 


(Demonstration Table) 
 



(Ventilation) 


 Exaust fans 

 (Infrastructure ) 
  Common 

  (Distemper paint)


 (Fire extinguislier) 

 20 
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 (Sink) 

 (Physical Balance) 



 Common Room 

 Essential Equipments for Biological Science Laboratory 
 (Drawers) 

 (Sink)  (6'x2.'.2.5') 


Mixer,  Incubator,(Oven) 





 (burettes)  (i)

  (ii)

 (iii)

 (Distilled Water)  
 (iv)


 (i)


 (ii)



 (iii)
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



   (Consumed Materials) 



(Registers) 

 (Stock Registers) 


 (Microscope)  1


 (Breakable)




2



 3


 (Institution)   4


 5









 1

 2

 3

 4

 (Acid)  5
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 6

 7

 (Acid)  8

 9

 10

 11
 12

(First Aid)  2.7.2

(First Aid) 
 (First Aid Box) 

(Acetic  
 (Tincture Iodine)  (Burnol)  (Dettol)   

 Acid)

(Liquid  (Aspirin)  (Glycerine)  (milk of magnesia)  


 (Safety Pins)  (Potassium Permangnate)  
 Paraffin)






(Protective Equipments) 





 (Fire extinguisher) 
 (Sand full Bucket)  (Thick Blanket)  (Rubber Gloves) 


 (Fire)  

 Main Switch 


 (Burns)  


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 
 


 




 (Acid) 


 (Mercury)  (Arsenic) 


  



 (Titnus) 


(Conduct of Laboratory Experiment)  2.7.3










(Preparation of Lab Instruction Card)  2.7.4

 (Manual) 


 4"x6"  (Instruction Card) 

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(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

 2.8

(Development of Improvised Apparatus for Concrete and Abstract Concepts)


 (Improvised apparatus) 





  1




 (Coordination)   2

"learning by 
 

 doing" 

 (Strong)   3





(Spirit Lamp)  1


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
(Davy's safety Lamp)  2




(Stethoseope) 


 3

    Y     

 


 


Dropping Funuel 4

  Pinchcock  6"-8"  




Pinchcock 


 5

Battery cell  2 


 (Test tube) 
 

(Astronomical Telescope)  6

 
 (Eye piece)  focal length 



(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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 2

______________________________________________________________________

______________________________________________________________________

(Points to be Remembered)  2.9

 


 



 







 

 

 


 

 

  

 

 



 
 

 

 (First Aid)  

 

  (Improvised Apparotus) 
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

Glossary)  2.10

   Text Book 
 Hand Book 

 Slide cum filmstrip

 Herberia 
  Nervous System 

 Hygrometer 



 Vivarium 
 Centrifuge Machine





Contrieved Experience

 Auto Clave 

   (Mg(OH)2)


 Milk of Magnesia 

Preserved Algae 

Touch 

Audio Visual Aids 
Cone 

(Unit End Exercises)  2.11

 (Objective Answer Type Questions) 
 ISSN .1

International Standard Serial Number2 Indian Standard Serial Number 1

Indian Standard Series Number 4 International Standard Series Number 3
 .2

Water bath 2 Refrigerator 1
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 4 Auto Clave 3

 .3

70%2 30% 1

20% 4 50% 3

 (Projected Aid)



 .4

 2  1
 

 


 4   3

 (Bimodal aid)  .5

 2  1

 4  3

 .6

 1
 ConcreteAbstract  2

  move   Top  bottom  3

 4

 .7

Iron2 Plastic 1

Glass 4 Pyrex Glass 3
 ICT .8

Technology and Communication 2 IT and Telecommunication 1

IT and Social Networking 4 Codes and Information 3

 Operating System .9

Programme2 Language 1

System Software 4 Application Software 3
 .10 

 2  1

 4  3
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 (Short Answer Type Questions) 
 (Extra Curricular)  1

 2

 3

 4

 5

 6

 7

 8

 9

(Long Answer Type Questions) 
 1

 2

   3

 4

  (Practical Work)  5


 6

 7


 8

(Suggested Books for Further Readings)  2.12
 1

 2

 3



 4

 5
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 3 
(Lifelong Biological Sciences Learning)


Introduction  3.1

   (Objectives)  3.2

 3.3

(Activities for the Development of Scientific Temperament)

Science Club  3.3.1

Science Exhibition  3.3.2

Science Museums  3.3.3

Science Fairs  3.3.4

Science Olympiad  3.3.5

 3.4

(Role of Government and Non Government Organizations in the Propagation of Science)

 3.5

(Utilizing Knowledge Resources- Identification of Online and Offline Resources - Context and

Challenges in Utilization)

 (Science Communication in India)  3.6

DST-NCST Network  3.6.1

National Children Science Congress (NCSC)  3.6.2

National Teachers Science Congress (NTSC)  3.6.3

 3.6.4

Initiatives for Research and Innovation in Science (IRIS)
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   3.7

(Development of Scientific Temper and Encouraging and Inspiring Students to Choose Science

as Career and to become Scientist)

Points to be Remembered  3.8

Glossary  3.9

Unit End Exercises  3.10

Suggested Books for Further Readings  3.11
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(Introduction) 3.1







 (Blend) 
 





Objectives  3.2



 

 

 

 

 

 3.3

 (Activities for the Development of Scientific Temperament)









 3  2  1
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  4

(Science Club)  3.3.1
















 (NCERT) 


(Objectives of Science Club) 

 1


 2

 3

 4

 (Learning by doing)   5

 6

 7
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 8

 9

 10

 11

    

(Organization of Science Club) 


 (Interim Committe) 










 1

 2

 (Science Journals)  3

 4

 5

 6

 7

 (First Aid)  8

 (Light)  9

 (Surroundings)  10

 11
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 12

 (NCERT) 


 (Science Exhibition)  3.3.2

 SCERT,NCERT  Science Curriculum 

 (KVS)

             


           



            

           

   

 

 

  
 

 (Superstitions)   

  

 (Values of Science Exhibition) 
 

   
    

 

 

 
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  

Criteria for Evaluating Science Exihibition 
 (Cognitive) 

 (Noncognitive)

 Judges 


 /   
 Parameters 

(Creative Ability)  1

           



 (Scientific Theory/laws/Approach)  /  /  2

 / 
Technical Skill  3


 Educational Values / utilities for Society  /  4

 


Cost-effective , Portability and durability  5

 
Demostration/Presentation  6

             

Communication     / 

 Skill

(Science Museums)  3.3.3


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











(Organization of Museum) 








 (Minerals) 





 (Skeleton)




(Chemical 
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 Liquid)

 (Devided)



 (Terrarium)  (Acquarium)  (Alternate) 
 (Vivarium) 




 (Photosynthesis) 




 (Zoology)  (Acquarium)  1





 (Hydrilla) 
 (box)  (Blue green algae)

 





 
 (micro) 

   (Terrarium)  2

 



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  


 (Vivarium)  3




 (Caterpillar)   




(Science Fairs)  3.3.4


















 (NCERT) 
 1
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 2

 3

 4


 5


 1

 (Comparative Evaluation)

 2





 3




 4



 5






 6


 7


 8


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 9


 10

 

 










 1

 2

 3

 4

 5

 1




 2




 3


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 4




 5






Science Olympiad  3.3.5




 ( S o u t h  C a r o l i n a )  1 9 4 7  2 3 
 David Wetmore  Presbyterian

  





  Quiz 




(Objectives) 

 2015 

 

 

 

  
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 +2 

 
 

(Merits of Science Olympiad) 
 

 

 

 

(Demerits of Science Olympiad) 
 

 

 

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

 3.4

(Role of Goverment  and  Non Goverment Organizations in the  Propagation of science) 

 scientific Thinking           


 NCERT  DST  UGC 

 SCERT 
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





 1985 
/  The Ministry Of Environment And Forest) 

 Survey 


 1

 2

 3

 4

 ISRO,DST,SCERT,NCERT

 Model 





 ISC,ISRO,DST,SCERT,NCERT

(Role of Government Organisation in Promotion of Science)   





Jawahar bal bhavan  1




  
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 Hobbies 
Kishore Bharti   2

  



 

Vikram Sarabhai Community Science Centre 
 3

 1966 


 1

 2

Teaching  3

   Aids

A.P.Science Centre  4

 1974 
 1

  2

  3


The Nature Club Of India  5

 The World Wild Life Fund 




 


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  

(Role of Non Government Organisation in Promotion of Science)

(Societies Registration Act) 




 1

 Skills  2


 3

  4

 5



Adventist Dovelopment and Relief Agency(ADRA) (1)

 Congo  JENGA II ,JAMAA II 
 Food 

 Weeds 

Catholic Relief Services  (2)

 Chronic  Burkinia 
 Seeds  Project  Transitory  Seasonal

 Water Management 

Save The Children  (3)

"Nobo Jifon"Multi Year Assistance. Programme MYAP 
Crop (Micro Irrigation 

 Rotation, Integrated Pest Management/Intercroping, 


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ACDI/VOCAC (4)

Sustainable Nutrition And Agriculture Promotion Sierra Leone 
 Chronic Malnutrition  (SNAP) 

 Filters  Rations 

 Hygiene 

Core group)  (5)

 Social Mobilization Network(SM Net 
 polio  Project

 polio  polio 
 polio  Pamphlet

 Vaccine  polio  polio 

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

 -  3.5

(Utilizing Knowledge Resources- Identification of Online and Offline Resources - Context and

Challenges in Utilization)

 press 
 (ICT) 



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
 1

 2



Offline Resources  (1)

 : (Text Book)  


 (NCERT) 


 (Learning by doing)  (Simple & Lucid) 






 (book worm) 





  (Journals & Magazine)  




 (NCERT) 


(Online Resources)  (2)

 (ICT) 


 (Compact Disk) 


  (Radio Broadcast)  


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
  (Visual Aids)  



 (NCERT)  (UGC)   


 (EDUSAT) 


  (CD/DVD)  


  (Internet)  





  (Video Conferencing)  

  (Websites)  


  (Social Networking Sites)  

 
 youtube   (Orkut) 


 (Blogs)  



(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

______________________________________________________________________

(Science Cmmunication in India)  3.6





 (NGO) 



DST-NCSTC Network  3.6.1

(DST) Department of science and technology)  




 (Fellowship)  (DST)  
 
 
 

 Ph.D  (Inspire)   

 

  

 NCSTC  

(NCSTC) 

 

 (NGO) 
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
 (80) 

 (volunteers) 
(TSC)  (CSC) 

 (Innovation) 
 2005  2004 

 (Our Earth) 


 (Journals) 




 (manual) 



 (NCSTC Network) 
 (DST) 



National Children Science Congress (NCSC))  3.6.2

1993 
 (NCSC) 

 (CSC) 
 (Learning by doing)


 17  10 



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
(Measuring)  

(Comparing)  
(Evaluating)  
(Predicting)  

 
(Explaining)  

(Develop Critical Thinking)  
(Develop Creative Thinking)  

(Concluding)  
(Collaborating)  





  


 (Aims of Children Science Congress (CSC)) 

 1710 
 (Creativity) 



 

 
 
 
 
 
 

(Reliability of CSC in Modern Educational Demand) 
 (CSC)  (Learning by doing) 

2009  2005  (Education for Sustainable Development) 
 (RTE-2009)
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

National Teachers Science Congress (NTSC)  3.6.3


 





 

 
 
 

(Target group) 
 
 
 
 
 

(Method) 
 (NTSC) 


(Introductory 

   folder)


 
 


 

 
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Initiatives for Research and Innovation in Science (IRIS)  3.6.4



 (IRIS) 
 IRIS 
 INSPIRE  NCSCNCSMCBSENCERT 


 (Fair) 




 (Innovator)


 1

 2

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

   3.7

(Development of Scientific Temper and Encouraging and Inspiring Students to Choose Science

as Career and to become Scientist)




 (Curosity)


 (Nature) 
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


 






 (Cause and effect) 


(Theory)  (generalisation) 



 1


(Cause-effect)  2

 (Variabilty) 
 
  3

 (Variables)  


   4


  5



(Scientific Temper) 



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(Healthy scepticism)  1





(Universalism)  2





(Patience & Perseverance)  3

 (Quickness) 



(Authenticity & Honesty)  4


 (Hesitation) 

  (Grafting) 
(Objectivity)  5





(Open mindness & Modesty)  6

 (Attitude) 


(Positive attitude towards failure)  7






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(Encouraging Scientific Temperament) 











(Career in science) 

 (conditioned) 






(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

Points to be Remembered     3.8

 

  
 


  


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   




 




 




 


(Societies   

 Registration Act)



 


 



 

 

 

Glossary  3.9

  



(Life Time Education) 
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

 Scientia 


(Science) 

 Living Organism 



(Biological Science)

 Science Club 


 


Scientific Attitude




S c i e n t i f i c 
Method

 Science Fair 




Science Exhibition

 Biodiversity 

 Science Museum 




Vivarium 

 
Sustainable Development

 Terrarium 
 

Learning by doing







Science Olympiad

 Drippers, Sprinkler, Foggers  
 


Micro Irrigation
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




Online Resources

Motivation  

Unit End Exercises   3.10

(Objective Answer Type Questions) 
 .1

 2  1

 4  3

 .2

 2  1

 4  3

               .3  

 2  1

 4  3

       .4  

 2  1

 4  3

 .5

UGC 2 SCERT 1

NCERT 4 NCTE 3

 .6

 2  1

 4  3

 .7

 UGC 2 EDUTEC 1

SCERT 4 EDUSAT 3
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 .8

 2  1

 4  3

 .9

 2  1

 4  3

 .10

 2  1

  4  3

(Short Answer  Type Questions) 
 1

 2

 3

 4

 5

(Long Answer  Type Questions) 
 1

 (NCSTC network)  2

 3

 4

 5

 6

 7

 8
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 4 
(Professional Development of Biological Science Teacher)


Introduction  4.1

 (Objectives)  4.2

(Professional Development of Biological Siences Teacher)   4.3

 (Meaning of Professional Development)  4.3.1

 (Advantages of Professional Development)    4.3.2

(Importance of Professional Development)    4.3.3

   4.3.4

(Principles of Effective Professional Development of Biological Science Teacher)

(Stages of Teacher's Professional Skill)  4.3.5

(Pre- Service Training Stage)  4.3.5.1

(Appointment Stage)  4.3.5.2

(In-service Stage)  4.3.5.3

(Different Agencies for In-service Training)  4.3.6

(State Level Agencies)  4.3.6.1

(National Level Agencies)  4.3.6.2

(International Agencies)  4.3.6.3

(Different Organizations for In-service Training)  4.3.7

(Membership in Professional Organizations )  4.4

(National Professional Organizations)  4.4.1

(International Professional Organizations)  4.4.2
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 (Teachers as a Community of Learnner )



  4.5

 4.6

(Role of Reflective Practices in Professional Development of Biological Science Teacher)

(Teacher as a Researcher)  4.7

(Action Reaserch in Biological Science)  4.7.1

(Utility and Importance of Action Reaserch)  4.7.1.1

  (Characteristics of Action Reaserch)  4.7.1.2

 (Delimitations of Action Reaserch)  4.7.1.3

  (Steps of Action Reaserch)  4.7.1.4

(Learning to Understand how Children Learn Science)  4.7.2

  (Points to be Remembered)  4.8

(Glossary)  4.9
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(Introduction) 4.1

  
 








 

 Inservice 
 Professional Organizations 


 Community of Learner

 






  Action Research 
  Learning 

  


(Objectives)  4.2


 
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 

 

 

 (Action research)  

 4.3

(Professional Development of Biological Science Teacher)

(Meaning of Professional Development)    4.3.1




  


Learning Community 


 (Reinforcement) 
  

  
(Advantages of Professional Development)    4.3.2


 Discipline  1

 2

 3

 4



 Learning Curve    5


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(Importance of Professional Development)    4.3.3



 










   4.3.4

(Principles of Effective Professional Development of Biological Science Teacher)


 Training 



(Continuous Experiences)  1










(Related to profession )  2




(Teachers help in implementation)  3



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(Specific content/training)  4

 Generic 
 Relevant) 



(Different approaches and teachers inclusion)  5







(Modelling as a teachers training) 


6


 Demonstration

  


(Cooperation among Teachers)  7





 







"Unless you have a theory about how to support instructional practice, you don't have a

prayer.''   Richard Elmore CPRE Times policy Forum 2002



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


   

 (Discipline)  

 
   

   





   

   

   

 Pedagogy
   

   

   






(Stages of Teacher's Professional Skill)  4.3.5



  


(Pre-Service Training)  (i

(Induction)  (ii

(Inservice Training)  (iii


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

(Pre- Service Training Stage)  4.3.5.1






(Appointment Stage)  4.3.5.2


 (Probation Period) 

(Assigned) 
 





(In-service Training Stage)  4.3.5.3

 




 (Certification) 






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
 (H.G Wells) 


 



 (M B. Buch) 


 (Cane 1969)




 
 
 
 
 





 


  




(Different Agencies for In-service Training)  4.3.6


 

 
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(State level agencies)   4.3.6.1

(Site- Based Teacher Professioal development Programme)  1


 

(State Institute of Science)  2




(State Institute of English)  3




Extension service departments: (ESD) 4 

 ES  104 
 Reorientation 

State Council of Educational Research and Training (SCERT)  5

 (apex) 


State Board of Teacher Education (SBTE) 6

 (1966)   





University Department of Education (UDE) 7

 UGC  UGC

 (DOE) 
 M.Phil   B.Ed., M.Ed., DOE 

 1917  D.Litt, Ph.D 
 Ph.D  M.Ed 
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1980-90  DIETs  (8)


 

 

 

 DIET

  

 

 

 MEO's  

 

 


 

 

 

 



(National level agencies)  4.3.6.2

University Grants Commission (UGC) (1)

 UGC  1956  1953 28  UGC

 (7)  UGC 


 Teacher Fellowship  National Fellowship 


National Institue/University of Educational Planning and Administration (NUEPA / NIEPA) (2)

   

 
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


National Council of Teacher Education (NCTE) (3)

 (Conventional)  (1964-66) 

 (rigid) 
 1972 

 NCTE 1993  NCTE197321 




  Extension Services 


National Council of Educational Reserach and Training (4)


 NCERT  NCTE 





 1961 




  (RIE)    4  (NIE) 



 


Central Advisory Board of Education (CABE) (5)

 1935  1921 


 Central Board of Education 

121



.  Quarterly Education 
Central Institute of Educational Technology (CIET) (6)

 1984 


 SIET  CIET 
 INSAT


(International agencies)  4.3.6.3

(UNESCO)  (1)




Millenium development  World Conference on High Education Partners, June 2003 

 (Vulnerable)  Goals 

 e-Learing ICT 

(Different Organizations for In-service Training) )  4.3.7








(Workshop)  (1)


 1936  ` 






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
 






 (activity) 

 (Low cost teaching learning aids) 


 (Resource person) 







 (SCERT)  (NCERT) 





 (DIET) 
 (NGO's)  (department of education)

 (online)  (ICT) 



(Seminar) (2)










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
 (journals) 


(Conference)  (3)





 - 










 (papers) 


 





(Pannel Discussion)  (4)





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










(University Courses)  (5)






 







(Self-teaching method)  (6)











 NCERT   







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
 


 (7)

(Professional meeting,seminar, conference and other study programmes)











 Mass Orientation of Teachers (Most)  Mass Orientation 
 10  Orient  1985-87 

SCERT , NCERT  1.8  1986

 (SOPT)  Special Orientation Programmes 
 0.45   1993-94


 K-12  INTEL (R)

 


 ICSE, CBSE 


(Institute of  
 IGNOU 

 IIPCAT  Professional Competencey)


 (CPDUMT) 

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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 2

______________________________________________________________________

______________________________________________________________________

  (Membership in Professional Organizations )  4.4






"A group of people in a learned occupation who are entrusted with maintaining Control or

oversight of the legitimate  practice of the occupation.''











(National Professional Organizations)   4.4.1

Science Society of India (SSI) 1




All India Science Teacher Association (AISTA) 2

 1956 



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Indian Academy of Science (IAS) 3

 1934  27 
 65 

Indian national Science Academy (INSA) 4

 1935 
 



(International Professional Organization)   4.4.2

Association for the Promotion & Advancement of Science Education  APASE 1


Association for Science EducationASE 2

 1963  UK 


International Council of Associations for Science Education ICASE 3

 1972 


   (American Association for the Advancement of Science):AAAS) 4

 120,000 


National Academy of Science NAS 5




National Science Foundations NSF 6






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California Commission on Teacher Credentialing 7

 1970  
 Ryan  


National Associations for Research in Science Teaching) NARST 8

 Mission Statement


 1928 

 National Science Teachers Association (NTSA) 9

 Arlington Virginia  1944 NTSA
 57,000 


National Association of Biology (NABT) 10




 Share 

American Chemical Society (ACS) 11




National Earth Science Teacher Association (NESTA) 12



(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

______________________________________________________________________

   Teacher as a Community of Learner 


 4.5





(Bransford , Brown & Cocking)(2000)  



 How people Learn 











 








 
 (Effective Teachers)  






       (Characteristics of community learner)     




Building relationship  1

Say Hello  /  2

Team Building Activities  3

Self Introspection  4

Sefl esteem  5
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An engaging & Active Learning environment  6

Self Evaluation  7

Celebration Sucess  8

Moving forward  9

 (Born)  


 (Reflective)   (Pedagogical) 






  

 (Summer School)  

 

 

 

 

 

 

 

 

 

 (Reflect)  




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





 (Role model) 


 (eager) 




(motivation) 



 (ITC)

 (life long learner) 






(learning 
 community)







 (facilatator) 


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




(Check your progress) 

 


 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

  4.6

(Role of Reflective Practices in Professional Development of Biological Science Teacher)

 
 

 Flash back 


 1999




''Reflection is a threefold process comprising direct experience analysis of our beliefs, values or

knowledge about the experience, and consideration of the option which lead to action as a

result of the analysis ." (Whitton Ctal 2004)


 behaviour  Teaching Styles 

''Reflection is one's own perception, beliefs, experiences and practices is a core activity
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for all the teachers pre-service and in-service, in schools and universities."(Walkington 2005)




 input 



 1923  John Dewy  1987 Donald Schon 


Open-Mindness  1

Reoponsibility  2

 Whole heartedness  3

  



 Constructivisiom 
  Piaget-1932, Vygotsky, 1982 






 (challenges) 




 (insight) 

 (tool) 
 
 

 

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 (self awareness) 








 (Cyclic process) 



 (Reflective teachers)



 (Self assessment) 





(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

(Teacher as a Researcher)  4.7

 Inter-actions 
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
 Dynamic 

 Reflective Practices 


 


 Career 


 Action Research

(Action Reaserch in Biological Science)   4.7.1

 John Dewey 
 Donald Suhon  Les Corey  Kurt Lewein

 Cris Argyris


















  
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



(Utility and Importance of Action Research)  4.7.1.1





(Finding solution of everyday problems)  1





(Daily school performance)  2




(Characteristics of good teacher)   3




(Professinal Development of Teacher)  4




(Problems related to curriculum)  5





 

 
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 
 

(Advantages of Action Research)  4.7.1.2

(Local nature)  1





(Instant Implementation)  2




(Group collaboration)   3

  




(Reliable content)  4


 


(Scientific method)  5

 


(Use of theory)  6


 
 

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(Motivating the teacher)  7




 8

 9

 10

 11



(Demerits of Action Research)  4.7.1.3

 
 
 
 

 
 

(Steps of Action Research)  4.7.1.4




Indentification of the Problem  1




Selection of the Problem  2


Action Hypothesis  3


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Problem Analysis  4


Experiment / Action  5





Tools to be Used   6


Action Programme  7


Evaluation  8














 1

 2

 Concept Mapping  3


 1

 2

 Mind Mapping  3
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


 MANUU  1

   :  2

   3
   4

 5


 6







(Questionnaire)  1






   











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 (Interview)  2










(Observation)  3











(Notes, Diary)  4


 








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







 Share  Share

 Share 




(Learning to Understand how Children Learn Science)  4.7.2











 (Intellectual Development)   (Prior Knowledge) 
 (Cultural Background)  (Generational Experiances & Expectations) 










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


 .1

 .2

 .3

 .4

 .5

 .6

 



(Check your progress) 

   1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

(Points to be Remembered)  4.8

 

 

 


 

 

 
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 


 

 

 (Researcher)  

 (Action research)

(Glossary)  4.9
 (Knowledge explosion) 

Professional Development 
 (feedback) 

 (Researcher)
 (Code of Conduct)  
 Source of Information 
 (Resource Person) 
 (Community of Learner)






 Facilitator

Reflective Practices 
 (Insight) 
 (Self awareness) 
 (Action Research) 
 (Learning outcome) 

  (Unit End Exercises)  4.10

(Objective Answer Type Questions) 
 1

 2 ICT 1

 4  3
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 2
  2  1

 4  3

 3
 2  1

 4  3
  4

 4  3  2  1

 5
 4  3  2  1

 6
 4  3  2  1

 7
 4  3  2  1

 8
 4  3  2  1

 9
 4  3  2  1

 10

 4  3  2  1

(Short Answer Type Questions) 
 1

 2

 3

 4

 5
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(Long Answer  Type Questions)  
 (application)   1

 2
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 5 
(Evaluation in Biological Sciences)


(Introduction)   5.1

(Objectives)  5.2

(Evaluation)  5.3

(Meaning and Need)  5.3.1

(Formative and Summative Evaluation) 


 5.3.2

           (Diagnostic Evaluation and Remedial Teaching)  5.3.3

Continuous and Comprehensive Evaluation (CCE  5.4

(Educational Assessment and Educational Evaluation)  5.4.1

(Performance based Assessment)  5.4.2

(Assessment Framework)  5.5

(Purpose of Assessment)  5.5.1  

(Learning Indicators)   5.5.2

(Types of Indicators)  5.5.3

(Assessment Rubrics)  5.5.4

(Tools and Techniques of Assessment) 
  5.6

(Written Test)  /  5.6.1

(Project Work)  5.6.2

(Field Trips and Field Dairy)   5.6.3

     (Laboratory Work)/  5.6.4

(Concept Mapping)  5.6.5
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(Introduction) 5.1

 (Evaluation) 














(Introduction)  5.2



 

 

 

 

 

(Evaluation)   5.3

(Meaning and Needs of Evaluation)  5.3.1







 C.E.Beeby (1977) 

"Evaluation is the systematic collection and interpretation of evidence leading, as a part of
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process to a judgement of value with a view to action"

 Process 






 4  3  2 


 1


 (Systematic Collection)  


 (Interpretation of Evidence)  /  






 (Judgement of Value)  





 (View to Action) 

 conclusion oriented judgement 

 (decision-oriented judgement) 






(Need of Evaluation) 

    



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


 



 








 



 





 i

 ii

 iii

 iv

 v

(Formative and Summative Evaluation)


   5.3.2 

   (Formative Evaluation)   1


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 feedback 

 Slip test 



 Observation 




 10  1

 10  2

 10 Project Work  3

 10 Slip Tests  4

(Summative Evaluation)


 2


 Internal  External 

 



 assessment 
 Summative 












 Cognitive behaviour 
 Affective behaviour  Psychomotor 



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   

A+ 91-100

A 71-90

B+ 51-70

B 41-50

C 0-40

(Diagnostic Test & Remedial Teaching)  5.3.3

(Diagnostic Test) 
 Previous Knowledge) 

 interests  behaviour 
 capabilities 








Remedial Teaching 





 




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 2  1

 3

 4

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________




 2

______________________________________________________________________

______________________________________________________________________

(Continuous and Comprehensive Evaluation-CCE)  5.4





 (Teaching Style) 



(Comprehensive Evaluation) 




  


 (Curricular & non-curricular area)  


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






 1992  1986 


Continuous Evaluation 


















(Function of CCE) 







   1


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 2



 3

 4

 5


 6

(Science Teaching & Implementation of CCE)  CCE 























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






(Characteristics of Continous & Comprehensive Evaluation) 

School- CCE  1

 Based

 2

 (Feedback)  3

 CCE 4


 5

(Educational Assesesment & Evaluation)   5.4.1

 assessment  assessment 






 entries  
 Spelling  Vocabulrary  Reading 



 Perfect 
 (Reading)  (vocabulary)



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
 1C  3B  2-A 
 Feedback 


 Performance  1

 2

 Learning Indicators 




 

(Affective Objectives)  Cognitive Objectives 
 (Value complex) 








(Performance based Assessment)   5.4.2







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
To From

 

 
 
 

 

 
 










 NCERT 2006

 1

 2

 3

 4








 



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
 1

 2

 3


 2  1







 Subjectivity 









(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________
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(Assessment Framework)  5.5

















Learning   

 Feedback  Indicators







 2  1

 4  3

Reflecting Process  5

(Objectives of Assesssment)  5.5.1

 i

 ii

 iii

162





 iv

 v

 vi

 vii

 

 i

 Labelling  ii




 iii


 iv

  v


  




Learning Indicators  5.5.2




 Indicators 

 Range 



 Learning Evidences  
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
 

 

 

(Types of Learning Indicators)  5.5.3




 54 
 Learning Products 



 (Observations and Researchs)   a

 

 

 

 

 

 

 

 

 

 (Classification and Observation)  b

 

 

 

 
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 

 

 

 

 

 /  c

(Statistics/Recording/Method of disseminating collected data)

 

 

 

 

(Communication Skiil)  d

 

 

 

 

 

 /  

 

 

 



(Explaining)  e

 

 
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 

 

 

(Inferencing)  f

 

 

 

 

 /  

 (Match)  

(Use in daily life)  g

 

 

 

 

 

 

(Importance)  h

 

 

 

 

  

 

 

 

166













(Assessment Rubrics)  5.5.4

 Rubrics 



 Rubric  Rubric





 Rubric 

 Rubrics




 Rubric  Rubrics

 Rubrics

 

 

 

 Rubrics
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 

 Rubric  



 Rubrics  

(Check your progress) 

  1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

(Tools and Techniques of Assessment)    5.6

(Techniques of Assesment) 
 







(Tools of Assessment)  




(Project Work)  2 (Written Test)  1

(Laboratory Work)  4 Field Trips and Field dairy 3

(Concept Mapping)   5

(Written Test)  5.6.1


 ii  i
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



  1




 2



 iv  iii  ii  i

(Merits of written test) 




  1

 2

  3

 spelling

       (Demerits of written test) 
  1


 2

 3


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 (Project work)  5.6.2

 (functional model)   

 











 






(Research Project) 








(Hypothesis)  2 (Problem) 1

(Result) 4 (Experiance)  3







(Role of teacher) 

 1


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


 2


 3



 4



(Research Framework) 
  


(Dependent & Independent Variables)  

(Direct & Indirect Control)  

(Control & Experimental Group)   

 


 1

 2

 3

 4

 5

 6

 7

 8

 9
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(Merits and Demerits of Research Project) 
(Merits) 

 1

 2

 3

 4

 5

 6

(Demerits) 
 1


 2

 3

  4


 5















(Field Trip and Field Diary)  5.6.3


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



(Definition of Field Trip) 


 2  1

 

  


    (Museum)  2 (Factories)     1

(Poultry Farms)  4 (Observatory)  /  3

(Biodiversity)  6 (Agricultural Institutes)     5

(Advantages of Museum Field Trip)   
 ii  i 

 iv  iii 

 v

 (Management of Field Trip)  

 



(Selection of Location for Trip) 


 
   

 

 i

173




 ii

 iii

 iv

 v

 vi

 


 


 vii

 vii

(Process of Field Trip)  
  

 

 

 

 

 

 

 

 

 

 

 

(Field Diary) 
 


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


 1

 2

 3

(Discussion during Field Trip)  




 


(Laboratory Activities)  5.6.4










 1

 2

  3

Ohm's Law  4

 5


 i
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 ii

 iii

 iv

 v

 vi

 vii

 viii







 1




 2

(Merits) 
 1

 2

 3

 4

 5

 6

Demirits 
 1

 2

 3
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 
(Planning)  (A)

 (ii)  (i)

 (iv)  (iii)

 (Process)  (B)

 (ii)  (i)

 (iv)  (iii)

(Result) (C)

  (ii)  (i)

(Concept Mapping)   5.6.5

 Graphical Representation 


 focus point 


 Recall 


 i

 ii

 iii

 Easily accessible  iv







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(Use of Concept Map as an Assessment Tool) 
  

  



 
 

 (Use of Concept Map) 
 1

 2

 3

 4

 5

 6

 7

 8

 9

 10

   11

Unified Modeling Language  12

 13

 14

(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________
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 2

______________________________________________________________________

______________________________________________________________________

(Reporting and Recording)  5.7










 2006  NCERT












 comprehensive evaluation 




(Measurement of Students Achievement) 



  5.7.1


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

 


 (1986) 

(Grading System)   5.7.2

 grades  Grade 


(Types of Grading) 
Direct grading  a

 


 indirect grading 
Indirect grading  b


 relative  


(Absolute grading)  i


 5 

 7560(First grade)  75 Distinction 
 4533 (Third Grade)  60 45Second

 33Unsatisfactory




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   

A  90%  1

B 89%80%  2

C 79%70%  3

D 69%60%  4

E 59%50%  5

F 49%40%  6

G 39%30%  7

H 29%20%  8

I  20%  9


 


Relative Grading   ii
 

 Grading curve 
Sysytematic  Normal distribuation curve  

 Vairiable


 curve  curve  C  B  A 

 Nine point system  9 
 117,5,9 

 (Relative Grading)  




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


(Measurements of Science Process Skill)  5.7.3

 Rating scales 
 check list 

  Learning Indicators 


 Learning Indicators 

 / 
 / 
 / 

 / 
 

 Tick 
 /

1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
(Measurement of Attitudes)  5.7.4

  practical test 



  

1 5 

2 4 
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3 3 / 

4 2 

5 1 


 







(Check your progress) 

 1

______________________________________________________________________

______________________________________________________________________

 2

______________________________________________________________________

______________________________________________________________________

(Points to be Remembered)  5.8

 


 

 feedback 


 

 Internal  External 
 


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 






 assessment  assessment  


 




 

 


 Rubric  Rubric 

 


 


 


 

 focus point 
 grades  Grade  

 

 (Glossary)  5.9

 

(Formative Evaluation)
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 (Summative Evaluation) 

 
(Remedial Teaching)

 

(Continuous Evaluation)





(Diagnostic Evaluation)

 (Based on different factors)  

(Comprehenssive Evaluation)

 



 

(Educational Assessment)

 

 learnin outcome



Learning Indicatcors

 


Project Work 




 Concept Mapping 




Attitude 

 Evaluation

(Unit End Exercises)  5.10

(Ojective Answer Type Questions) 
 .1 

 2   1
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 4  3

 (Absolute Grading)  .2 

 2  1

 4 



 3

 .3 

    2


 1




 4   3

 Projective Techniques  .4 

 4  3  2  1

 .5 

 2  1

 4  3

 Develop  (Concept Mapping)  .6 

Joseph D Novak 4 Albert Bandura 3 Jean Piaget2 David Ausubel 1

 Achievemnt Test  .7 

Aptitude Test 2 


 1




 4  3

 (Mandate)  CCE .8 

RTE Act 20092 (SSA)  1

NCF-2005 4 NPEGEL 3

(Short Answer Type Questions) 
 1

 2

 3

 4

   5
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(Long Answer  Type Questions) 
 1

 2

 3

(Suggested Books for Further Readings)  5.11
 (2003)  1

  (2010)  2


 3

4. Agrawal, D.D. (2001). Modern Methods of Teaching Biology, New Delhi: Sarup & Sons.

5. Ameeta, P. (2009). Methods of Teaching Biological Science, New Delhi: NeelKamal Publication Pvt.

Ltd

6. Bhatt, Dipti, P. (2011). Teaching of Science. New Delhi: APH Publishing Corporation.

7. Kaur, K. (2011). Modern Approches to teaching of Science, Ludhiana: Tandon Publications

8. Yadav, K. (2006). Teaching of Life Sciences, New Delhi: Anmol Publications Pvt. Ltd

9. Pedagogy of Science, Part I (2015) NCERT

10. Pedagogy of Science, Part II (2015) NCERT

11. Ahmed, J. (2011). Teaching of Biological Science, PHI Learning Pvt. Ltd.
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
 

 3  70 






 1

  5  8  2

 6 
 3  5  3

 10 
 

  (i)

 (Bruner)  2 (Watson)  1
 (Tolmann)  4 (B.F.Skinner)  3

 (ii)

Concentric Approach 2 Topical Approach 1
 Learner Centred Approach 4 Psychological Approach 3

 NCFTE-2009 (iii)

 2  1
 4  3

 (iv)

70%2 30% 1
20% 4 50% 3

 (Projected Aid)



 (v)

 2  1
 

 


 4   3
 ICT (vi)

Technology and Communication 2 IT and Telecommunication 1
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IT and Social Networking 4 Codes and Information 3
 (vii)

UGC 2 SCERT 1
NCERT 4 NCTE 3

 (viii)

 2  1
 4  3

 (ix)

 2  1
 4  3

 (x)

 4  3  2  1



 2

 3

 4

 5

 6

 7

 8

 9




   10

 11

 12

 13

 14
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





 500032- 
DTP Sale Counter, Directorate of Translation & Publications 

Room No. G-09, H. K. Sherwani Centre for Deccan Studies 
Maulana Azad National Urdu University, Gachibowli,Hyderabad-500032 

M: 9394370675,  9966818593, Email: directordtp@manuu.edu.in
Account Name: DTP Sale Counter                 Account No.: 187901000009349 

 Bank Name: Indian Overseas Bank                 IFSC: IOBA00001879
Branch: Gachibowli, Hyderabad

Counter Timings
Monday To Friday

09:30 a.m. To 05:30 p.m.


30%  2 25%  1


 500/- 

mailto:directordtp@manuu.edu.in

