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 teaching aids 
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(Visual Aids)  1


 (Audio Aids)

 2


(Audio-Visual Aids)  3
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 2
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Information and Communication Technology  2.6
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(Computer Technology)  1
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 (Output)  (Input) 


( Data)  2
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(Procedure)  3


(Hardware)  4

(Keyboard, mouse)  (Physical) 
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(Software)  5
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 Output 
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 (4)
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 (Educational Advantages of ICT)   2.6.2
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 ICT  (Twitter) 


 (Flexibility)   ICT  2
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 (Effective Learning)  (Independent)  ICTs  3


 


 (Drafting)  (Editing) spelling  ICTs 
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 (self-esteem) 
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(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
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(Finding knowledge)  i
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 I C T 

 Wikipedia  www.google.com

MS MS-Word   ICT 

  MS- Power Point  Excel

Chatting,� � � �� � � � �œ ¥  Ž ¤ ˜ ¥Blogs, Online Forums 
 


(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
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ICT 


(Teaching)   (a)


 (i)


 (ii)

 (Compurte Assisted Instructions) 
 (animation)  (iii)

55

http://www.google.com


 (iv)


 (v)

  (Projects)   (vi)

 (vii)
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(Evaluation)  (c)
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 (Blue Print)  3
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 (Question Bank)  6
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  (Feedback)  10

(Management)  (d)

 (Accuracy) 
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 (O-9)  (A-Z)  (Text)  1

(Font)  & - + # @ 
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 (Journals)  (manuals) 
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 Mathematical Equations  (Vector Images)  (b)
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 (audio)  (audio)  3



 (Analog Audio)  (a)
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(Check Your Progress) 
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 (Biological Science Laboratory)  2.7.1
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 4
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(Planning and Organization of Science Laboratories) 
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 Exaust fans 
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  Common 

  (Distemper paint)
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 (Microscope)  1


 (Breakable)




2



 3


 (Firm)  4


 5









 1

 2
 3
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 7

 (Acid)  8

 9
 10

 11
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(First Aid)  2.7.2

(First Aid) 
 (First Aid Box) 

(Acetic  
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 (Fire)  

 main suitch 
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(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) 
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 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




(Davy's safety Lamp)  2
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(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

 2

(Points to be Remembered)  2.9
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 (First Aid)  

 

  (Improvised Apparotus) 


Glossary)  2.10

   Text Book 
 Hand Book 

 Slide cum filmstrip

 Herberia 
  Nervous System 
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 Hygrometer 



 Vivarium 
 Centrifuge Machine





Contrieved Experience

 Auto Clave 

   (Mg(OH)2)


 Milk of Magnesia 

Preserved Algae 

Touch 

Audio Visual Aids 
Cone 

(Unit End Exercise)  2.11

 (Objective Answer Type Questions) 
 ISSN .1

International Standard Serial Number2 Indian Standard Serial Number 1

Indian Standard Series Number 4 International Standard Series Number 3
 .2

Water bath 2 Refrigerator 1

 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
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 4  3

 .6

 1

 ConcreteAbstract  2

  move   Top  bottom  3

 4
 .7

Iron2 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

Programme2 Language 1

System Software 4 Application Software 3

 .10 

 2  1

 4  3

 (Short Answer Type Questions) 
 (Extra Curricular)  1

 2

 3

 4

 5
 6

 7

 8

 9
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(Long Answer Type Questions) 
 1
 2
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 4

 (Practical Work)  5

 6
 7

 8

(Suggested Books for Further Readings)  2.12
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 2
 3
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(6) Ahmad, J. (2009). Teaching of Biological Science : PHI,N.Delhi
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 .2
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(Principles of Effective Professional Development of Biological Science Teacher)


 Training 
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(Teachers help in implementation)  3
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(Different approaches and teachers inclusion)  5







(Modelling as a techrers 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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 (H.G Wells) 


 

112
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(Site- Based Teacher Professioal development Programme)  1
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(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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 (6)

(Professional meeting,seminor, conference and other study programmes)








120






 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  
 IGNOU 

 IIPCAT  Professional Competencey)


 (CPDUMT) 

(Check Your Progress) 
 (i)

 (ii)

  (Membership in Professional Organizations )  4.4






"A group of people in a learned occupation who are entrusted with maintaining Control or
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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 




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
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Association for Science EducationASE 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






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 
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National Association of Biology (NABT) 10




 Share 

American Chemical Society :(ACS) 11




National Earth Science Teacher Association (NESTA) 12



(Check Your Progress) 
 1

   Teacher as a Community of Learner   4.5





(Bransford , Brown & Cocking)(2000)  



 How people Learn 
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 (Effective Teachers)  





       (Characteristics of community learner)     

Building relationship  1

Say Hello  /  2

Team Building Activities  3

Self Introspection  4

Sefl esteem  5

An engaging & Active Learning environment  6

Self Evaluation  7

Celebration Sucess  8

Moving forward  9

 (Born)  


 (Reflective)   (Pedagogical) 






  

 (Summer School)  
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 (Role model) 


 (eager)




 (motivation) 



 (ITC)

 (life long learner) 
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(learning 
 community)







 (facilatator) 








(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
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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

for all the teachers pre-service and in-service, in schools and universities."(Walkington 2005)




 input 



 1923  John Dewy  1987 Donald Schon 


Open-Mindedness  1

Reoponsibility  2

 Whole heartedness  3

  



 Constructivisiom 
  Piaget-1932, Vygotsky, 1982 






 (challenges) 




 (insight) 
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 (tool) 
 
 

 


 (self awarness) 








 (Cyclic process) 



 (Reflective teachers)



 (Self assessment) 





(Check Your Progress) 
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(Teacher as a Researcher)  4.7

 Inter-actions 
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 Career 


 Action Research

(Action Reaserch in Biological Science)   4.7.1

 John Dewey 
 Donald Suhon  Les Corey  Kurt Lewein

 Cris Argyris


















  

130







(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 Impilmentation)  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

 Mind Mapping   3
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 2

 Mind Mapping  3
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 (Intellectual Development)   (Prior Knowledge) 
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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 Exercise)  4.10

(Objective Answer Type Questions) 
 1

 2 ICT 1

 4  3

 2
  2  1
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139



 3
 2  1

  4  3
  4

 4  3  2  1
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 7
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 8
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 9
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(Introduction) 5.1

 (Evaluation) 














(Introduction)  5.2



 1

 2

 3
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 5

(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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 iii

 iv

 v

(Formative and Summative Evaluation) 


  5.3.2 

   (Formative Evaluation)   1
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 Slip test 
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 10 Project Work  3
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C 0-40

(Diagnostic Test & Remedial Teaching)  5.3.3
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 2  1

 3

 4

(Check Your Progress) 
 1




 2

(Continous and Comprehensive Evaluation-CCE)  5.4








(Comprehensive Evaluation) 




  


 (Curricular & non-curricular area) 
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 1992  1986 


Continuous Evaluation 


















(Function of CCE) 







 1


 2



 3

 4

 5
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(Science Teaching & Implementation of CCE)  CCE 































(Characteristics of Continous & Comprehensive Evaluation) 

School- CCE  1
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 Based

 2

 3

 CCE 4


 5

(Educational Assesesment & Evaluation)   5.4.1

 assessment  assessment 






 entries  
 Spelling  Vocabulrary  Reading 



 Perfect 
 (Reading)  vocabulary





 1C  3B  2-A 
 Feedback 


 Performance  1

 2

 Learning Indicators 
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(Affective  Cognitive Objectives 
 (Value complex)  Objectives)







(Performance based Assessment)  5.4.2









To From
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 NCERT 2006

 1

 2

 3

 4








 





 1

 2

 3


 2  1
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 Subjectivity 










(Check Your Progress) 
 1

 (ii)

(Assessment Framework)  5.5
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Learning 

 Feedback  Indicators







 2  1

 4  3

Reflecting Process  5

(Objectives of Assesssment)  5.5.1

 i

 ii

 iii



 iv

 v

 vi

 vii


 i

 Labelling  ii




 iii


 iv
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 v











Learning Indicators  5.5.2




 Indicators 

 Range 



 Learning Evidences  


 

 

 

(Types of Learning Indicators)  5.5.3




 54 
 Learning Products 


 (Observation and Research)   a
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 (Classification and Observation)  b

 

 

 

 

  

 

 

 

 

 /  c

(Statistics/Recording/Method of disseminating collected data)

 

 

 

 

(Communication Skiil)  d
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 /  

 

 

 


(Explaining)  e

 

 

 

 

 

(Inferencing)  f

 

 

 

 

 /  

 (Match)  

(Use in daily life)  g
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(Importance)  h

 

 

 

 

  

 

 

 











(Assessment Rubrics)  5.5.4

 Rubrics 



 Rubric  Rubric
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 Rubric 
 Rubrics




 Rubric  Rubrics

 Rubrics

 

 

 

 Rubrics

 

 Rubric  



 Rubrics  

(Check Your Progress) 
 1

 2

(Tools and Techniques of Assessment)   5.6

(Techniques of Assesment) 








(Tools of Assessment) 
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(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





  1




 2

 iv  iii  ii  i

       (Demerits of written test) 
  1


 2

 3


(Merits of written test) 





  1
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 2

  3

 spelling

 (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

(Merits and Demerits of Research Project) 
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(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


 ii
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 iii

 iv

 v

 vi

 


 


 vii

 vii

(Process of Field Trip) 
 

 

 

 

 

 

 

 

 

 

 

 

(Field Diary) 







 1
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 2

 3

(Discussion during Field Trip) 



 


(Laboratory Activities)  5.6.4










 1

 2

  3

Ohm's Law  4

 5


 i

 ii

 iii

 iv

 v
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 vi

 vii

 viii







 1




 2

(Merits) 
 1

 2

 3

 4

 5

 6

Demirits 
 1

 2

 3

 
(Planning)  (A)

 (ii)  (i)

 (iv)  (iii)
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 (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








(Use of Concept Map as a Assessment Tool) 
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 (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

 2

(Reporting and Recording)  5.7
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 2006  NCERT












 comprehensive evaluation 



(Measurement of Students Achievement)  5.7.1




 


 (1986) 

(Grading System)   5.7.2

 grades  Grade 


(Types of Grading) 
Direct grading  a
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 indirect grading 

Indirect grading  b


 relative  


(Absolute grading)  i


 5 

 7560(First grade)  75 Distinction 
 4533 (Third Grade)  60 45Second

 33Unsatisfactory





   

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
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Relative Grading   ii

 
 Grading curve 

Sysytematic  Normal distribuation curve  
 Vairiable


 curve  curve  C  B  A 

 Nine point system  9 
 117,5,9 

 (Relative Grading)  







(Measurements of Science Process Skill)  5.7.3

 Rating scales  check list 
  Learning Indicators 


 Learning Indicators 

 / 
 / 
 / 

 / 
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 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 

3 3 / 

4 2 

5 1 


 







(Check Your Progress)

 1
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(Points to be Remembered)  5.8

 


 

 feedback 


 

 Internal  External 
 


 






 assessment  assessment  



 





 


 Rubric  Rubric 
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 focus point 
 grades  Grade  

 

 (Glossary)  5.9

 

(Formative Evaluation)

 (Summative Evaluation) 

 
(Remedial Teaching)

 

(Continuous Evaluation)





(Diagnostic Evaluation)

 (Based on different factors)  

(Comprehenssive Evaluation)

 




(Educational Assessment)

 

 learnin outcome



Learning Indicatcors

 


Project Work 
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 Concept Mapping 




Attitude 

 Evaluation

(Unit End Exercise)  5.10

(Ojective Answer Type Questions) 
 .1 

 2   1

 4  3

 (Absolute Grading)  .2 

 2  1

 4 



 3

 .3 

  Formative Evaluation 2 Summative Evaluation 1

Diagnostic Evaluation 4 Placement Evaluation 3

 Projective Techniques  .4 

Aptitude 4 Personality 3 Knowledge 2 Intelligence 1

 .5 

 2  1

 4  3

 Develop  (Concept Mapping)  .6 

Joseph D Novak 4 Albert Bandura 3 Jean Piaget2 David Ausubel 1

 Achievemnt Test  .7 

Aptitude Test 2 Diagnostic Test 1
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Summative Test 4 Formative Test 3

 (Mandate)  CCE .8 

RTE Act 20092 (SSA)  1

NCF-2005 4 NPEGEL 3

(Short Answer Type Questions) 
 1

 2

 3

 4

 5

(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 







 


 5  8 

 6 
 


 3  5 

 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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