Pedagogy of Subject Area
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Objectives
To enable the student teacher to:

· Understand the aims and objectives of teaching science at various school stages.

· Develop her own ideas on classroom planning

· Develop the ability to design, manage and assess appropriate teaching-learning experiences in the context of school science.
UNIT 1: Classroom planning and management 
Note: Planning is an integral part of being a teacher. Hence it is important for student teachers to understand the relevance of planning and organizing learning experiences effectively.
· Concept, importance and process of planning

· Planning for teaching (yearly plan, unit plan, planning a single lesson: documenting objectives, developing rapport, assessing previous knowledge, transaction of content, assessment, reflecting on transaction)

· Developing resource materials for teaching science (learner knowledge, real objects, models, charts, local material, case studies,  journals, handouts, science magazine, handbooks, etc& aquarium, herbarium, science laboratory, science fair, science exhibition, excursion, botanical garden, zoological garden, etc)

· Managing space, time and resources keeping curricular objectives in mind (organizing physical space, setting up resources, ensuring learner participation, etc)
Suggested practicum/tasks:
· Student teachers develop resource material related to local context 

· Exposure visit to a relevant laboratory, biological/zoological garden, etc; plan for using in school science teaching and reflections on its relevance to be shared

· Student teachers practice planning and managing time and resources in the context of their own studies at the pre-service teacher education institute
Readings:
1. T Liverside, M Cochrane, B Kerfoot, J Thomas. (2009). Teaching Science. Developing as a reflective secondary teacher. Sage India
2. E Sotto. (2007). When teaching becomes learning. A theory and practice of teaching. Continuum Press

3. P Hook, A Vass. (2000). Creating winning classrooms. David Fulton (London)

4. M Shayer, PS Adey. Learning intelligence. Buckingham (London)
UNIT 2: Assessment and feedback 
In the context of science, assessment should be focused upon the understanding of a particular concept, its relation in numerous local life examples, and application to various phenomenon. It should nurture the natural curiosity.
· What is to be assessed in Science,   how do we assess it  

· analysing the type of questions asked in the current examinations

· Designing assessments for teaching-learning in science
Using data of science assessment: feedback for learner, parents, teacher and school
Suggested practicum/tasks:
· Workshop on designing items for science and developing question papers for different classes for science

· Workshop on assessment of project work, group work, portfolio, etc 
· Student teachers to analyse CCE guidelines of state and develop formats for their science classes for some chapters
Readings:
1. W. Pellegrino, N Chudowsky, R Glaser (editors). (2001) Knowing What Students Know: The Science and Design of Educational Assessment. National Academies Press. http://www.nap.edu/catalog/10019.html
2. Board on Testing and Assessment, National Research Council ( 1999). The Assessment of Science Meets the Science of Assessment: Summary of a Workshop. National Academies Press.   http://www.nap.edu/catalog/9588.html
3. T Liverside, M Cochrane, B Kerfoot, J Thomas. (2009). Teaching Science. Developing as a reflective secondary teacher. Sage India
4. M Driscoll, D Bryant. (1998). Learning About Assessment, Learning Through Assessment. National Academies Press. http://www.nap.edu/catalog/6217.html
Unit 3: Teaching and Learning of Science
Note: Student teachers re-visit key content areas in the school science syllabus in the light of the possible approaches to teaching them in the classroom. These areas have been chosen because they are fundamental concepts and because it has been observed that student teachers often  do not have clarity of  them. The following could be done for each of the key content areas:
1. Discussion of knowledge learners are likely to bring into the class and how the teacher can use this

2. Analysis of content areas

3. Developing unit plan and resources

4. Exploring different ways of creating different learning situations for different content areas (e.g. observation inquiry, problem solving, investigation, discovery learning concept mapping, collaborative learning, experimental learning in science  etc)

5. Links between concepts

6. Challenges teachers may face (in transaction of content, resources, supplementary material, large number of pupils, etc)
Unit 4: Key content area of science - Understanding matter - with subject specific examples such as:-
· Structure of atom and molecules,  isotopes and isobars

· Periodic properties of elements (link to atomic structure)

· Types of chemical bonding and chemical reactions

· Element – their extraction, purification of organic compound
· Acids, bases and salts

· Carbon
· Organic compounds classification and numen cloture of  organic compound, isomerism in organic compound
· Relationship between  functioning of different organ systems 

· Ecosystems – structure and function

· Evolution – Theories of Evolution, Human  Evolution, diversity - level of Biodiversity, uses and threats of biodiversity, heredity, Ecological adaptations.
Readings:
1. R McDuell. (2000). Teaching secondary chemistry. ASE (John Murray)
2. Module on nature of matter – developed by Uma Sudhir, Eklavya
3. A short history of chemistry – Isaac Asimov

4. NCERT chemistry textbook – class XI and class XII
5. Gatisheel Parmanu Richard P. Fynman, Sandharbh, vol 5(53), 13-29
6. Parmanu bhar ki guthhi anu parmanu bhed see suljhi, Sushil Joshi, Sandharbh, Sept-Oct, 1995, 27-35
7. Sanket and Sutra: Rasayanik Sanghatan ki ek Abhivyakti,  Sushil Joshi, Sandharbh, Nov’95-Feb’96, 11-21
8. Kya batate he suchak rang badalkar, Sushil Joshi, Sandharbh, 
9. Do tarh ki amliyata, kkshariyata, , Sushil joshi, Sandharbh, Mach April, 1995, 39-44
10. JB Reece, LA Urry, ML Cain, SA Wasserman, PV Minorsky, RB Jackson. Campbell Biology. Benjamin Cummings

11. M Reiss. (2000). Teaching secondary biology. ASE (John Murray)
12. Bal Vaigyanik set for easy activities that build concepts
13. This is biology: The science of Living world by Ernst Mayr, Belknap Press of Harvard University Press, 1997

14. What is life, JBS Halden (almost all chapter’s are available in Hindi in different issues of Sandharbh  )

15. Evolution by Stephen J. Gould

16. Evolution by VB Borger

17. The causes of evolution (1932) (JBS Halden)

18. Cause and effect in biology- Ernst Myar, Science, New series,Vol.134,No. 3489 (Nov.10,1961), PP1501-1506

19. Biology and its history, Philosophy and biology by Peter Godfrey Smith, Princeton University Press, 2014.

20. How do we know about human body, Karen Haydock
Unit 5: Key content area of science - Understanding the physical world with subject specific examples such as:-
· Electricity – 

Electric field, Intensity, Potential deference, ohm’s low, specific 

resistance, Heating & Chemical effect of current.

Magnetism –   

Types of magnets, molecular model demagnetisation.
Electromagnetism - 
Faraday’s lows, Fleming’s left hand rule, Leng’s law electric, motor.
· Waves – 

Types of waves, S.H.M., Periodic motion.
· Light - 


Reflection, Refraction, Interference, Polarization, Introduction of
wave option.

· Sound - 

Sound waves, Reflection & superposition of waves, Doppler effect
· Heat -


Specific heat, latent heat, Newton’s law, Radiation. 
· Ideas of astronomy (Origin of universe, Heavenly bodies, Solar system)
Suggested practicum/task: Mentioned in the note – the teacher educator could ask student teachers to work on 2-3 content areas of their choice, ensuring all are covered, and facilitate presentation and discussion
Guest lectures/Internet search/literature review/exposure visits to understand advances in scientific thought as well as current researches in science 
Readings:
1. Feynman lecture series (Volumes 1 to 2). Pearson.
2. D Sang. Teaching secondary physics. ASE (John Murray)
3. Bal Vaigyanik set for easy activities that build concepts

4. Conceptual physics, Paul G. Hewitt, 10h edition, Pearson, ISBN, 978-81-317-1553-6

5. Understanding Physics, Cummings, laws, redish, cooney, Wiley Inia Pvt. Ltd. ISBN 81-265-0882-5
