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From the Desk of Vice-Chancellor....

Dear All,

National Education Policy-2020 (NEP-2020) has been a policy to place Indian Education System on the global
platform. It has been guiding us to reframe educational ethos in global context intervening Indian Knowledge
System. India has been regarded as one of the ancient educational system and world was attracted towards
the system our forefathers invaded for centuries. It has been our hard luck that the Centres of Knowledge, and
Teaching and Learning like; Takshshila, Nalanda, Vallabhi, etc. were attacked and vanished the places were the
Knowledge was practiced. But the spirit and zeal, which we have inherited still exists in hearts of Indians from
ages. Itis the right time to explore our culture, traditions, ethos, values, rituals to the world and it will bring so-
lace to millions and millions of individuals all over the Globe; because we believe in «“sgéa wgwr@a” and it can be
proved with how Indus Valley Culture has possessed the real essence of these words. Indian Subcontinent has
been found under tremendous disturbance and so is the world. If we wish, as Global Citizen, peace and harmony
among all, we need to have paradigm shift in Educational System. This shift will place India as “fe%” and that is
the mission envisaged in NEP-2020.

Indian Institute of Teacher Education, Gandhinagar is an institute with difference because it has been instituted
for the noble cause of uplifting the standards of School Education through Teacher Education, because the Teach-
er can reestablish the Indian Ethos in global context. The teacher is pivot in bringing out dynamism into young
learners and there may be different society in future. This global community has power to establish peace and
harmony into the world.

So, looking at need of futuristic societies and recommendations of NEP-2020, IITE has revised its curriculum on
guiding principles of NCFTE-2009 and NEP-2020. The revised curricula is within recommendation of NEP-2020
of Integrated Teacher Education Programme (ITEP) and all guiding principles and recommendations of NCTE’s
Curriculum Committee have been incorporated. It is certain that these curricula will help prospective teachers
and prospective teacher educators to develop holistically.

On publishing the curriculum framework for all courses offered by IITE, | thank faculties and Members of BoS and
Academic Council for wholehearted efforts in bringing out these curricula in very short notice. Itis also a request
to all stakeholders to review and let us know what the best can be added to these curricula for making it more
comprehensive and updated.

Wishing all of you all the best.

5t September, 2023
Gandhinagar Dr. Harshad A. Patel
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No.

Courses

Credit Per Sem

§-2

S-3

S-4

S-5

S-6

s-7

Total Cr

[

Ability Enhancement and Value added Courses

2 - Week Induction Programme

o

Language |: Gujarati Language

Language | :Hindi Language

Language Il :Sanskrit Language

Language Il:English Language

Performing Art & Creative Expressions

Visual Art & Creative Expressions

N|jojlu|[s|lw( N |

ICT in Education

Perspectives on School Leadership and
Management

Mathematics and Quantitative Reasoning

10

Sports, Nutritions and Fitness

11

Understanding self

12

Understanding Indian Ethos

13

Understanding Indian Knowledge System

14

Citizenship Education, Sustainability and
Environment Education

15

Teacher and Society

NN ININININININ INININININININ

Total

w
o

Foundations of Education

Evolution of Indian Education

Philosophical Perspectives of Education (Indian
and Global)

Child Development and Educational Psychology

Sociological Perspectives of Education

Curriculum Development Principles

Assessment and Evaluation

Inclusive Education

0 |IN|oO ||

Education Policy Analysis

[ [C) N N Gl (O IO I

One Optional from the offered courses
(Adolescence Education/Language Across
Curriculum/ Eduction for Mental Health/
Emerging Technologies in Education/ Gender
Education/ Guidance and Counselling/ Human
Rights Education/ Peace Education/ Health and
Yoga Education/ Tribal Education/ Economics of
Education/ School Leadership and
Management)

10

Pedagogy Courses

Stage specific Content cum Pedagogy Courses

Total

School Internship

Pre-internship Practice

School Observations (Field Practice)

NINIA_| B O

School based Research Project

Internship in Teaching |

Internship in Teaching Il

Internship in Teaching IlI

Community Engagement and Service

X IN|loojun s [w|[N |-

Creating Teaching Learning Material

NN N |00 N[N [N IN

Total

10

(N (NN

N
N

Disciplinary Courses

Any two of the disciplines 1.
Language & Literature

Natural Sciences

Mathematics

Biological Sciences

Chemical Science

Physical Science

Social Sciences

Business Studies & Accountancy
9. Arts

10. Physical Education

11. Vocational Education

o Nag Ve Wy

12

12

12

12

64

Total

12

12
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Sr. No. | Sem Title Nature of Paper Type Credit | Hours
1 1 Language | Gujarati Language Compulsory Practical 2 60
2 1 Language | Hindi Language Compulsory Practical 2 60
3 1 Performing Art & Creative Expressions Compulsory Practical 2 60
4 1 | Understanding Indian Ethos Compulsory Theory 2 30
5 2 Language Il Sanskrit Language Compulsory Practical 2 60
6 2 | Language Il English Language Compulsory Practical 2 60
7 2 | Visual Art & Creative Expressions Compulsory Practical 2 60
8 2 | Understanding Indian Knowledge System Compulsory Theory 2 30
9 6 | Mathematics and Quantitative Reasoning Compulsory Theory 2 30
10 7 | ICT in Education Compulsory Theory 2 30
11 7 :/T;r;(;cet:r\\/:rs‘ton School Leadership and ey e ) 30
12 7 | Sports, Nutritions and Fitness Compulsory Practical 2 60
13 7 | Teacher and Society Compulsory Theory 2 30
14 8 Understanding Self Compulsory Theory 2 30
15 8 E:}'\ilzifgsmgnid;;j?:h%sustainability e Compulsory Theory 2 30
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Sr. No. | Sem Title Nature of Paper Type Credit | Hours
1 1 [ Evolution of Indian Education Compulsory Theory 4 60
2 3 | Philosophical Perspectives of Education Compulsory Theory 4 60
3 3 | Child Development and Educational Psychology Compulsory Theory 4 60
4 4 | General Pedagogy of Mathematics and Science Compulsory Theory 4 60
5 4 | Pre-Internship Practice Compulsory Practical 2 60
6 4 [ School Observations (Field Practice) Compulsory Practical 2 60
7 5 | Pedagogy of Science Compulsory Theory 4 60
8 5 | Pedagogy of Mathematics Compulsory Theory 4 60
9 6 | Assessment and Evaluation Compulsory Theory 2 30
10 6 | Inclusive Education Compulsory Theory 2 30
11 6 | Advance Pedagogy Compulsory Theory 4 60
12 6 | Internship in Teaching | Compulsory Practical 2 60
13 7 | Curriculum Development Principles Compulsory Theory 2 30
14 7 | School Based Research Project Compulsory Practical 2 60
15 7 | Internship in Teaching Il Compulsory Practical 8 240
16 8 | Sociological Perspectives of Education Compulsory Theory 4 60
17 8 | Education Policy Analysis Compulsory Theory 2 30

One Optional from the offered courses

(Adolescence Education/Language Across

Curriculum/ Eduction for Mental Health/ Theory
18| 8 | ton Guidance and Counsoing/uman | 0P|+ | 4| %0

Rights Education/ Peace Education/ Health and Practical

Yoga Education/ Tribal Education/ Economics of

Education/ School Leadership and Management)
19 8 | Internship in Teaching IlI Compulsory Practical 2 60
20 8 | Community Engagement and Services Compulsory Practical 2 60
21 8 | Creating Teaching Learning Material Compulsory Practical 2 60
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Sr. No. Sem Title Nature of Paper Type Credit Hours
1 1 General Chemistry | Compulsory Theory 4 60
2 2 General Chemistry |l Compulsory Theory 4 60
3 2 Chemistry Practical | Compulsory Practical 2 60
4 3 Environmental Chemistry Compulsory Theory 4 60
5 3 Chemistry Practical Il Compulsory Practical 2 60
6 4 Organic Chemistry | Compulsory Theory 4 60
7 4 Chemistry Practical IlI Compulsory Practical 2 60
8 4 Icnhoerrgnai::yChemistry/PhysicaI Optional Theory 4 60
9 4 Chemistry Practical IV Compulsory Practical 2 60
10 5 Organic Chemistry |l Compulsory Theory 4 60
11 5 Chemistry Practical V Compulsory Practical 2 60
12 5 zﬁlglrr:ii;rshemistry/AnaIyticaI Optional Theory 4 60
13 5 Chemistry Practical VI Compulsory Practical 2 60
14 6 Advanced Organic Chemistry Compulsory Theory 4 60
15 6 Chemistry Practical VII Compulsory Practical 2 60
16 6 Chemistry Project Compulsory Practical 2 60
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Sr.No. | Sem Title Nature of Paper Type Credit | Hours
1 1 Cryptogams & Gymnosperms Compulsory Theory 4 60
2 2 Cell Biology & Biochemistry Compulsory Theory 4 60
3 2 Laboratory Experiments in Botany | Compulsory Practical 2 60
4 3 Plant Taxonomy & Morphology Compulsory Theory 4 60
5 3 Laboratory Experiments in Botany Il Compulsory Practical 2 60
6 4 Plant Embryology & Plant Anatomy Compulsory Theory 4 60
7 4 Laboratory Experiments in Botany Il Compulsory Practical 2 60
8 4 :\:;cg?aigrlgizlif:ytopathology/Plant Breed- ] Thzery 4 60
9 4 Laboratory Experiments in Botany IV Compulsory Practical 2 60
10 5 Plant Physiology & Metabolism Compulsory Theory 4 60
11 5 Laboratory Experiments in Botany V Compulsory Practical 2 60
| 5 |mTeseciestnsoeos) | opon | Ty | 4 | @
13 5 Laboratory Experiments in Botany VI Compulsory Practical 2 60
14 6 Genetics & Molecular Biology Compulsory Theory 4 60
15 6 Laboratory Experiments in Botany VII Compulsory Practical 2 60
16 6 Life Science Project Compulsory Practical 2 60

Sr. No. Sem Title Nature of Paper Type Credit Hours
1 1 Invertebrate Zoology Compulsory Theory 4 60
2 2 Immunology and Haematology Compulsory Theory 4 60
3 2 Laboratory Experiments in Zoology | Compulsory Practical 2 60
4 3 Vertebrate Zoology Compulsory Theory 4 60
5 3 Laboratory Experiments in Zoology | Compulsory Practical 2 60
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Sr.No. | Sem Title Nature of Paper Type Credit Hours
1 1 Mechanics and Semiconductor Physics Compulsory Theory 4 60
2 2 Wave and Optics Compulsory Theory 4 60
3 2 Physics Practical | Compulsory Practical 2 60
4 3 _If_f:é:i;ity, Magnetism and Electromagnetic Compulsory Theory 4 60

3 Physics Practical Il Compulsory Practical 2 60

4 Classical and Nuclear Physics Compulsory Theory 4 60

4 Physics Practical Il Compulsory Practical 2 60
8 4 :cl'rlz;rircllodynamics and Statistical Physics/Elec- Optional Theory 4 60
9 4 Physics Practical IV Compulsory Practical 2 60
10 Solid State Physics Compulsory Theory 4 60
11 5 Physics Practical V Compulsory Practical 2 60
| s |MeenioNaedenemitenoee | optona | Theory | 4 | 0
13 5 Physics Practical VI Compulsory Practical 2 60
14 6 Mathematical and Quantum Physics Compulsory Theory 4 60
15 6 Physics Practical VII Compulsory Practical 2 60
16 6 Physics Project Compulsory Practical 2 60

Sr.No. | Sem Title Nature of Paper Type Credit | Hours
1 1 Calculus | Compulsory Theory 4 60
2 2 Linear Algebra Compulsory Theory 4 60
3 2 Vedic Mathematics Compulsory Practical 2 60
4 3 Calculus Il Compulsory Theory 4 60
5 3 Computational Statistics Compulsory Practical 2 60
6 4 Differential Equations Compulsory Theory 4 60
7 4 Applications of Differential Equations Compulsory Practical 2 60
8 4 Group Theory/Real Analysis Optional Theory 4 60
9 4 Applications of Integral Transform Compulsory Practical 2 60
10 5 Elemantary Number Theory Compulsory Theory 4 60
11 5 Numerical Analysis Compulsory Practical 2 60
12 5 Metric Space/Operations Research Optional Theory 4 60
13 5 LaTeX Programming Compulsory Practical 2 60
14 6 Complex Analysis Compulsory Theory 4 60
15 6 Geometrical Approach in Mathematics Compulsory Practical 2 60
16 6 Mathematics Project Compulsory Practical 2 60
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SEMESTER |
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Ability Enhancement and Theory 1 30 2 15 35 50
Value added Courses

Practical 3 180 6 90 60 150

Education Theory 1 60 4 30 70 100

. Principal Theory 1 60 4 30 70 100

Science —
Subsidiary Theory 1 60 4 30 70 100
Total 7 390 20 195 305 500

Ability Enhancement | Language I:
and Value added Guijarati Practical | Compulsory | 60 2 30 20 50

Ability Enhancement | Language I:
and Value added Hindi Lan- Practical | Compulsory | 60 2 30 20 50
Courses guage

Ability Enhancement | Performing
and Value added Art & Creative | Practical | Compulsory | 60 2 30 20 50
Courses Expressions

Ability Enhancement Understanding

and Value added indian Ethos Theory | Compulsory | 30 2 15 35 50

Courses
Evolution of

Education Indian Theory | Compulsory | 60 4 30 70 100
Education

. General

Chemistry et Theory | Compulsory | 60 4 30 70 100

Botany gyptogamsg‘ Theory | Compulsory | 60 4 30 70 100
ymnosperms
Invertebrate

Zoology e Theory | Compulsory | 60 4 30 70 100
Mechanics

Physics and Semicon- | Theory | Compulsory | 60 4 30 70 100
ductor Physics

Mathematics Calculus | Theory | Compulsory | 60 4 30 70 100
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EDUCATION
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Semester-1 Compulsory
Credit: 02

Language |: Gujarati Language

Marks:50

Learning Outcomes:
wlizeuedli ...

[l ngfil gL 2oRudl UMl fagL, dui, 52 2im diai Slaesil GRd Gualol 52 9.

AU WA AYAS UMl A0 dal didiAl [BA1RL geeul [@nd 2 [dsyds wHdesd 52 9.
24U 5 UL g A 4oy oufdell Hedued WA aiud 52 9.

YAt (2020 8o, 04,1452 Rl 218 Q10 ualdl Al x4 sd 52 9.

Course Content:
(AR A - 21aRL 27 Quin Slaes ulRd uglm.

1.

https://www.youtube.com/watch?v=hoOM--rXoJc - youtube u#l 3geus walidll ‘edls’ [Mbid €luFdia
Yelseil 2ARale AMOL 2t Rids s,

h’Etps://www.Voutube.com/watch?V:iKaIzzquoo - youtube uzell »i2ils il qeusid Aieol i Rid-
52

Ul ALeL 515 s AU dscirl sl (a0l sdlu Aol i Rid- s20.

Al etrtel 51 215 1ot AL e drL Biralesdl [Adal2URAL sy Aol 2 Rl 530

https:/www.youtube.com/watch?v=7HssDXWLesE - >l youtube uzel s dvis Acena olidlwuoiz-l
Halsid UG 20 Ride 52

(ulﬁt&t'guaﬁbilgt s34 19l 5 -l ugltt 2d ue sl 21 AFuRL AlBid 2a30 2% 5. FHL AaR slaca ugla-d (s
SICICECIE IR E )

[Qeuau:B - i 21 suq st 2uaiRa ugkiil.

1.

e PN

SSUEL 6 sl 2el slaus 529 2 drl Swadl (AR samials Ad 2iteisd s2dl.

apgucll AHAR-UA 2iadl AURsHi] sLSURL 6 Quisi-l s212 (SlaH)d it 539 2 su-icts M s2ql.
ol oML AL SIS 215 AUEA 23Ul [EANAL il 24 sUALHS A3 52

S WS S5 HSIURUAL DaArt-Roid iedl Al 529 2 saricns ez g4

clclit Hadl glaRiid aiad s3q i sudicts 2l sl

Mode of Transaction:

Note:

(o1t 2t 21 360l o >iEiR siauo 3 ugisd 1l 524, (Any one from section A and B respectively)

YU s14 Hie wRaeel>l 2t [eponisl 515 215 U9l uie s3AA dd el 2169 250 AEML Qui-isid L sUA.
oL [euoid]l S8 215 ugRt uas s394 aslui 29l 24l u ol 10 R Hibs w1tz s2ai] 84l

Al 2AdlsS 28 A Hie AL oA [QAeuaHizl el el el uglrt es At sl 33 B,

wzeelH il Aaad 2R def B 514 yel swdiml »uadl.
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Semester-1 Compulsory
- Credit: 02
Language I: Hindi Language
Marks:50
3%9'5:

o T o HIEHW § #avT, e, TS TR TG HITe T Sferd T hLd 2l
To=dY ST =hT TR Sfiae U T 3 3fed ®9 9 T4 L @

fe=dl AT o’ e 5T L e
fewt v terer <t stfirarfig 3 2q i Ffer-srRyfes 1 s e 2

oramT : o1: orEuT SR S WivTe et e faat
2. https://youtu.be/JJKpjtr] Swk ferfea forera gert e # weqa feramt ot fefe shiferg |

2. hitps://youtu.be/pCRKOG1LH-1 fafsan foera WW% s oI, U, T2 U 389 W i e |

3. https://youtu.be/4nvEfSMvQGE fafean o HAhT Tt 9T o Tee o dew | ekl wffsrar TEd EZ

¥. hitps://youtu.be/GWSGKaGLxBU, oS3l foiq Gt HeThta H SE(d WeTIwd o =i & @ev H SATTeh!

gfafsham g9id |

4. https://youtu.be/LrdrcP20iyU fafgem WW SATHFT o TR A Fefda Shifsw |

% 2 TRl W eTTue feia 3R T o strem o forfed w9 5 Seqd ) ( SRHRT: e oiad, FHE! e, feedt
foore wet Tt AT T e, STRaTel TieH, SATCHaRIT Faht 36k ST 370 for=mt S il (2 | 4 Fafatl &
HTHR W AT HISHEE, TTa U135 SSIE, 5N T1E o FOH Ted L Hohel ol

oo : & UeT SR U 9T ATTRE Fferat|

8. Te=<t anferc it foreft 31 S0 1o ot U . SFIT AT STfT=ah il

3. Tt AT H S 13 Ueh Tieh oh AR [ceh o1 U S HeTcHe HAMeafh

3. 30 ST B O TRt Ueh T o1 TS UaT bl 3T HYHTeHh AR il

¥ Tewdt wfec 1 1S Ue S| ek U S Toh HRiT Jweie T Su=rmd <G 1 03 i 311 HomTesh
AT |

Y. RT3 T HRMEHTCH oI T TS bl SR HA T f<id o TR T HeTeHsh &9 H Td il

% SHUST. Wifced Al FoElt 31 3T e o Hawl | T AT, e THTER-05 H A 1S U < o1 HTfee
fooreh oa it R o 37T H SheHTcHeh AT, ST hal=at § & fohdl Ush st it fafire &9 @ semmees
HfWefh, IS T I Tdeh Ug S foh H3MT SHeig Tord Su=rmd T o1 ek TR, shis T HRIUATcHsh
TR T FHYATHE AT il L T Y TGIT3AT o AR W AT deehiee, I 299 , fafes, sffean, samm e &
EH A L TR

SATATS T HIETH:
% yaftr e FHRiRTTCTeRT SIS S |

AT

(=N

o iReroreff foram - 37 we frdmT - & SafrEt | 9 RIS U U Waf o ST s SEqd | STeiqul e o
T HEAT 6 T T A T T HRl S AT 3ferd el

% SRITTCHe, T WTRTTOTITRT sht S Sraiferd o SATeTid e |
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Semester-1 Compulsory
Credit: 02
Marks:50

Performing Art and Creative Expressions

Learning Outcomes:
Prospective teacher...

Understands the significance of art and creative expressions in fostering holistic development.

Analyses the historical and cultural context of various Performing Art forms with reference to the content
that is to be taught.

Develops ability to identify context of the content with reference to the aims of the objectives of the
course curriculum.

Demonstrates proficiency in planning and implementing different Performing Art forms, such as music,
dance, drama and theatre, to enrich classroom teaching.

Section A: Introduction to Performing Art in Education

11
1.2
1.3

1.4

Concept of Art Integrated Learning, Art Education and Art as pedagogical Tools

Concept of Performing Art (Dance, Drama and Music)

Music, Theatre and Drama in Education with focus on folk dance, folk music, theatre, puppetry,
sculpture etc. wr.t content creation and lesson planning

Developing Academic Planning and Art Integrated Plans in pedagogy subjects

w.r.t performing Art

Section B: Performing Art in Education and planning for creative expressions

2.1
2.2

2.3
2.4

Tools and Techniques for Art Integrated Learning and Assessment w.r.t Performing Art
Designing activities for Art integrated learning with focus on pedagogy subjects w.r.t
Performing Art

Performing Art and Creative Expressions for inclusion in Education

Significance of Performing Art to foster holistic development of the learners

Instructions for the Course:

The paper is a practical paper with focus on workshop, discussion and activities. Section A & B comprises
of theoretical base for developing the skills related to ideation and conceptualisation of Art Education
and Art Integrated Learning w.r.t. Performing Art. The student should be able to develop and implement
lesson plans based on Art Integrated Learning and Planning for pedagogical content, annual calendar like
morning assembly, zero period, special events and celebrations etc. The theoretical consideration men-
tioned in the paper are to support development of activities listed in section A & B.

Activity of Section A

Prepare an Art Integrated Lesson Plan with details of Execution on any one of the textbook content topic relat-
ed to your pedagogy subject. The below listed topics are some of the suggestions

Select a concept or topic from school textbooks and prepare your own fusion dance (Fusion of at least
two or more classical/traditional/folk dance form) entitled as “Express concept or topic with various
forms of dance fusion”. Perform it and prepare a report with detailed planning for execution of the con-
cept through lesson.

Select any one silent short educational video clip/ film clip w.r.t the text book content (without dialogues)
and prepare review on the basis of facial expressions and situations. Submit a report with detailed plan-
ning for execution of the concept through lesson.

Select a story from English/Hindi/Gujarati textbook and prepare yourself to tell story in creative way us-
ing puppetry/sculptor. Perform it and prepare a report with detailed planning for execution.

Select a poem/text from English/Hindi/Gujarati textbook and prepare yourself for poem recitation/pre-
sentation. Perform it and prepare a report with detailed planning for execution.

Workshop to describe the idea, concepts listed, selecting and planning the activities one each from Sec-
tion A and B respectively and field work to complete the activity.
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Activity of Section B

Prepare a Performing Art based short event (folk dance/music/ puppet show/theatre/dance/drama) based
on the textbook content topic related to your pedagogy subject.

The below listed topics are some of the suggestions

Select a concept or topic from school textbooks and prepare or develop a performing art sequence for
explanation of the topic. Perform it and prepare a report with detailed planning for execution.

Select a concept or topic from school textbooks related to social awareness and prepare short drama.
Perform it and prepare a report.

Prepare Dance Drama sequence entitled as “Make your dance steps speak with the navrasa”(Nine
Emotions) for narration of event or depiction of concept for a cultural event of college.

Prepare “cultural performance” on the basis of fusion of the performing art (Dance/Drama/ Music) for
celebration of days or festival during assembly.

The student/student group is required to submit a detailed report may be in form of document /pod-
cast, YouTube video, blog post, or any other suitable method.

Mode of Transaction:

Workshop to describe the idea, concepts listed, selecting and planning the activities one each from Sec-
tion A and B respectively and field work to complete the activity

Note: 1.

Trainees will select one activity from each section for submission but for the better exposure
for conceptual understanding maximum activities from each section must be carried out at institutional
level

The practicum will be considered as completed on the basis of the submission document of the
activities.The Prospective Teachers will have to submit two Assignments (one from Section A and one
from Section B)
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Semester-1 Compulsory
Credit: 02
Marks:50

Understanding Indian Ethos

Learning Outcomes:
Prospective teacher...
e Develops an understanding of basics of Indian Ethos.
e Appreciates the contributions of personalities and texts in developing Indian Ethos.
e Develops an understanding of Philosophical and Spiritual basis of Indian Ethos.
e Critically appraises Indian philosophical systems and its relevance in contemporary India.

Unit-1: Introduction to Indian Ethos
1.1 Concept, Principles and Importance of Indian ethos
1.2 Major contribution to Indian Ethos (Personalities): Acharya Kautilya, Aadi Shankaracharya
1.3 Major contribution to Indian Ethos (Text): Ramayan (Aadikavi Valmiki), Bhagwadgeeta (Maharishi Ved
Vyasa)
1.4 Implications of Indian Ethos in education and society

Unit-2: Philosophical and Spiritual basis of Indian Ethos
2.1 Indian Philosophical Systems (Orthodox) : Sankhya, Yoga, Nyaya, Vedanta
2.2 Indian philosophical systems (Heterodox) : Charvakas, Jains & Buddha
2.3 Upanishads: Basic Teaching and Spiritual & Moral Values
2.4 Relevance of Indian philosophy and spirituality in the modern world

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-
e Community Engagement Project with a local community to learn prevalent ethos.

e Study of Indian Scriptures like Vedas, Upanishads, Bhagavad Gita, Ramayana, and Mahabharata for re-
flection on teachings and principles found in these texts.

e Field Trip to Historical Sites of cultural and historical significance w.r.t Indian Ethos.
e Documentary Screening and Discussion, Folk Tales narrations for value enculturation.
e Debates on contemporary concerns w.r.t values and ethos
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Semester-1 Compulsory
Credit: 04
Marks:100

Evolution of Indian Education

Learning Outcomes:
Prospective teacher...
e Familiarises with the important aspects of Ancient Indian Education System.
e Develops an understanding of Medieval and Colonial Education System.
e Critically appraises the development of education after Independence in India
e Analyses and deliberates on the focus areas & trends of Indian education system.

Unit-1: Ancient Indian Education System
1.1 Education during Vedic & Later Vedic Period: Aims, Characteristics and Curriculum
1.2 Education during Buddhist Period: Aims, Characteristics and Curriculum
1.3 Education during Mauryan and Gupta Period: Aims, Characteristics and Curriculum
1.4 Introduction to Ancient Indian Universities : Takshashila, Nalanda, Valabhi
Unit-2: Medieval and Colonial Education System
2.1 Medieval Education System: Characteristic features and Educational Institutions during
medieval period
2.2 Colonial Education System: Characteristic features and Educational Institutions during
modern period.
2.3 Educational Policies: Macaulay Minutes and Wood’s Dispatch, and their impact on the Indian
Education System.
2.4 Rise of Sanskrit Pathshala, Gamthi Shala, Buniyadi Schools, and their role in Education
Unit-3: Education in Independent India
3.1 Progress of Education after Independence w.r.t recommendations of Kothari Commission-
1964-66, NEP 1986
3.2 Progress of Education after Independence w.r.t Open Distance learning, Vocational
Education, Professional Education,
3.3 Contribution of Educational Thinkers: Savitribai Phule, Sri Aurobindo, Gijubhai Badheka, Pt.
Madanmohan Malviya,
3.4 Contribution of Organisations: Vidyabharti, Ramkrishna Mission, Arya Samaj
Unit 4: Focus Areas and Future Trends in Education
4.1 Current challenges in Indian education including access, quality, and equity
4.2 Online and Digital Education w.r.t Content creation, digital repository, equitable use of
technology and technology integration
4.3 The fundamental principles guiding education systems as envisioned in NEP-2020
4.4 Discussion on Progression from Education 1.0 to Education 4.0

Mode of Transaction:
e Lecture cum Discussion,

e Field trip
e Assignment
e Project

Suggested Activities:-
e Visit to Historical Educational Sites & Oral History Interviews.
e Comparative Analysis of Education Policies & Analysis of Educational Documents
e Timeline of Educational Reforms.
e Role Play of Key Educational Reformers & Reflective Journals:
e Panel Discussion on Contemporary Educational Challenges & Educational Reforms Debate.
e Educational Museum/ Exhibit/ Documents..Visits and Readings.
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CHEMISTRY
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Semester-1 Compulsory
Credit: 04

General Chemistry |

Marks:100

Learning Outcomes:

Prospective teacher...

Understands the atomic and molecular basis of organic chemistry, the fundamental principles of
molecular structure, and their relation to organic molecules and their properties.

Identifies organic molecules by functional group, including alkanes, alkenes, alkynes, haloalkanes,
alcohols, thiols, ethers, sulfides, amines, aldehydes, ketones, carboxylic acids, and carboxylic acid
derivatives.

Understands the hybridization and shape of inorganic molecules.
Explains the VB (Valence Bond) theory and MO (Molecular Orbital) theory effectively.
Grasps the concepts related to boron and its compounds, including their structures and types.

Course Content:

Unit 1:
1.1
1.2
1.3
1.4
1.5
1.6
1.7

Unit 2:
2.1
2.2
2.3
2.4

Unit 3:
3.1
3.2

3.3
3.4
3.5
3.6
3.7

3.8
3.9

Organic Molecules: Structure, Bonding and Properties

Classical concepts of binding, Valence of Carbon, Bond length, Bond Energy

Modern concept of bonding

Hybridization of Carbon, Nitrogen, and Oxygen

Electronegativity and Resonance concept

Hydrogen Bonding in organic molecules and their effect on Boiling Point and Solubility
Representation of organic molecule on paper with pen

Arrows & their role in organic chemistry

Nomenclature of Organic Compounds
Classification of organic compound
Functional Groups and Homologous Series
IUPAC System of Nomenclature, Rules for naming organic compounds
Selected examples of mono and Polyfunctional organic compounds

Chemical Bonding and Complex Compounds

Covalent bond-Sidgwick Powel theory

Molecular orbital approach of bonding (LCAO method) symmetry and overlap

symmetry of molecular orbital

bonding in homonuclear molecules for e.g. H,, Be,, N,, N,*, 0,, 0,,0,*and Ne,

Valence Shell Electron Pair Repulsion(VSEPR) theory

Hybridization, Rules of Hybridization, Types of hybridization and shape of some molecules
Werner’s Theory

Labile and Inert Complexes, Stability of Complex Compounds, Factor affecting Stability of
Complexes

Spectrochemical Series

V. B. Theory of Complexes-Examples of ML, and ML,
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Unit 4: Boron Chemistry
4.1 Structure, bonding, preparation, properties and uses of boron compounds
4.2 Boric acid and borates
4.3 Boron nitrides
4.4 Borohydrides, Carboranes
4.5 Structures of Boranes: Classification, wade rule, styx code, fram electrons
4.6 Three centered bonds in B2H6 and structures of Boranes

Mode of Transaction:
eChat and Talk, Projector presentation and online videos to understand procedures

Suggested Activities:
eGroup discussion, activities include structure to name and name to structure conversion practice
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Semester-1 Compulsory
Credit: 04
Marks:100

Cryptogams and Gymnosperms

Learning Outcomes:
Prospective teacher...
e Comprehends general properties and area of usages of algae, fungi, Bryophyte, Pteridophyte and Gym-
nosperm
e Knows morphological features of Algae, Fungi, Bryophyte, Pteridophyte and Gymnosperm
e (Classifies algae, fungi, Bryophyte, Pteridophyte and Gymnosperm according to their morphological
structure.
e Can name reproduction types in Algae, Fungi, Bryophyte, Pteridophyte and Gymnosperm

Course Content:
Unit 1: ALGAE
1.1 General characters of Algae
1.2 Classification of Algae by Smith
1.3 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Nostoc
1.4 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Spirogyra

Unit 2: FUNGI
2.1 General characters of Fungi
2.2 Classification of Algae by Ainsworth
2.3 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Mucor.
2.4 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Saccharomyces

Unit 3: BRYOPHYTES AND PTERIDOPHYTES
3.1 General characters of Bryophyte and Pteridophyte
3.2 Classification of Bryophyte and Pteridophyte
3.3 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Anthoceros
3.4 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Nephrolepis

Unit 4: GYMNOSPERMS
4.1 General characters of Gymnosperms
4.2 Classification of gymnosperm
4.3 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Pinus
4.4 Life cycle, Distribution, Occurrence, Morphology and Reproduction of Ephedra

Mode of Transaction:
e Lectures; Demonstration and Microscopic Analysis in Life Science Laboratory; Educational Videos

Suggested Activities:
e Collection of Plant Samples Belonging to Different Division for Morphology and Anatomy Experiments
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ZOOLOGY
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Semester-1 Compulsory
Credit: 04
Marks:100

Invertebrate Zoology

Learning Outcomes:

Prospective teacher...

Understands about the classification of invertebrate phyla

Describes the general characteristics of various phyla

Describes the general features of various class of invertebrate phyla
Explains various internal characteristics and systems of various phyla
Learns important differentiating features of various phyla/class

Learns in detail various systems of representative animals of various phyla

Course Content:
Unit 1: INTRODUCTION TO PROTISTA, PARAZOA AND METAZOA
1.1 Branches of Biology and areas of Zoological Studies
1.2 General characteristics and classification up to classes
1.3 Study of Euglena, Amoeba and Paramecium
1.4 Life cycle and pathogenicity of Plasmodium vivax and Entamoeba histolytica
1.5 Locomotion an Reproduction in Protista

Unit 2: PORIFERA, CNIDARIA AND CTENOPHORA
2.1 Porifera- General characteristics and classification up to classes
2.2 Cnidaria- General Characteristic and classification up to classes
2.3 Metagenesis in Obelia, Polymorphism in Cnidaria, Corals and coral reefs
2.4 Ctenophora- genral characteristics and evolutionary significance

Unit 3: PLATYHELMINTHES AND NEMATHELMINTHES
3.1 Platyhelminthes- General characteristics and classification up to classes
3.2 Life cycle and Pathogenicity of Fasciola hepatica and Taenia solium
3.3 Nemathelminthes- General Characterisitics and classification up to classes
3.4 Life cycle and pathogenecity of Ascaris lumbricoides and Wuchereria bancrofti

Unit 4: INTRODUCTION TO COELOMATES
4.1 Annelida- General Characterisitics and Classification up to classes, Excretion in Annelida
4.2 Arthropoda- General Characteristics and Classification up to classes, Vision and Respiration
in Arthropoda
4.3 Mollusca- General Characteristics and Classification up to classes
4.4 Respiration in Mollusca, Torsion and Detorsion in Gastropoda, Pearl formation in bivalves
and evolutionary significance of trocophore larva

Mode of Transaction: Lectures; Demonstration and Microscopic Analysis in Life Science Laboratory;
Educational Videos

Suggested Activities: Collection of Insect Samples Belonging to Different Division for Morphology and
Anatomy Experiments.
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Semester-1 Compulsory
Credit: 04
Marks:100

Mechanics and Semiconductor Physics

Learning Outcomes:
Prospective teacher...

understands the concept of momentum, impulse, and the conservation of momentum in both
one-dimensional and two-dimensional collisions.

understands the law of universal gravitation, the motion of celestial bodies, and the concept of gravita-
tional potential energy.

develops the ability to solve a wide range of problems related to modules of elasticity and twisting forces.

understands the properties of semiconductors, including their electrical conductivity, energy band
structure, and charge carriers (electrons and holes).

understands how diodes work, including the forward and reverse biasing of diodes and their voltage-
current characteristics.

Course Content:

Unit 1:
1.1

1.2

1.3

14

Unit 2:

2.1

2.2

2.3

2.4

Unit 3:

3.1

3.2
3.3

3.4

Moment of Inertia and Gravitation

Moment of Inertia and its Physical Significance, Expression for Moment of Inertia, Torque,
Calculation of the Moment of Inertia of a Body

Newton's second law for rotation, rotational kinetic energy and expression for power during
rotation, Acceleration of a body rolling down an Inclined Plane

Newton's Law of gravitation, Kepler’s law of Planetary Motion, Gravitation Field,
Gravitational Intensity

Gravitational Potential, Gravitational Potential Energy, Motions of planets and satellites,
geo-stationary satellites.

Fluid Mechanics

Surface Tension, Synclastic and anticlastic surfaces, Excess of pressure.
Application to spherical and cylindrical drops and bubbles, Related Numerical
Viscosity, Coefficient of Viscosity, Streamline flow, Critical velocity, Reynolds number & its
significance.

Bernoulli’s Theorem, Experimental determination of coefficient viscosity by Poiseuille’s
method.

Elasticity and Pendulum

Stress and Strain, Hooke’s law. Relation between Longitudinal Stress and Strain (stress-strain
diagram), :(i) Young’s modulus (ii) Bulk Modulus and (iii) Modulus of Rigidity

Poisson’s Ratio, Determination of Young modulus by Searle’s method and Related Numerical
Twisting couple on a cylinder, Work done in twisting a wire, Torsional pendulum, Statistical
method (Horizontal twisting apparatus for a rod).

Dynamical method (Maxwell’s vibrating needle method), Bending of beam, Bending
moment.
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Unit 4: Semiconductor Physics
4.1 Theory of semiconductors: Intrinsic and Extrinsic Semiconductors, Band structure of

semiconductors, N-type & P-type Semiconductor
4.2 Carrier concentration in Intrinsic and Extrinsic Semiconductors, Electrical Conductivity and

Conduction Mechanism in Semiconductors
4.3 The ideal diode, Static and Dynamics Resistance of a diode
4.4 Zener Diode, Zener Breakdown, V-l Characteristic of a Zener diode

Mode of Transaction:
e To Create a comprehensive and effective learning experience for students pursuing mechanics and
semiconductor physics. ICT based learning, Using Laboratory work, Presentation, Assignment and Ac-

cess to online resources.

Suggested Activities:
e Topic related live demonstration in the classroom, ICT based Teaching — learning, Experiment work in

Physics Lab, Outreach program
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Semester-1 Compulsory
Credit: 04
Marks:100

Calculus |

Learning Outcomes:
Prospective teacher...
e Finds limit, continuity and derivative of the function
e Applies reduction formula to find integrals
e Checks the convergence of sequence and series
e Applies Mean value theorems to differentiable function

Course Content:
Unit 1: Limit and Continuity of a Function
1.1 Concept of Limit, Examples of limit based on e-§ definition
1.2 Properties of limit of a function
1.3 Bounded and monotonic function
1.4 Concept of continuous function, Properties of continuous function

Unit 2: Differentiability and Differentiable Functions
2.1 Definition of differentiable function
2.2 Properties of differentiable function, Inverse function theorem
2.3 Mean Value theorems: Rolle’s mean value theorem, Lagrange’s mean value theorem,
Different forms of LMVT, Cauchy’s mean value theorem
2.4 Applications of MVT’s

Unit 3: Sequence and Series of Real Numbers
3.1 Basic concept of sequence and series of real numbers
3.2 Limit of a sequence, convergent sequence, bounded sequence, monotonic sequence
3.3 Concept of convergence of series
3.4 Various tests for convergence of series- comparison test, practical comparison test, D’Alem
bert ratio test, Cauchy’s root test, Alternating series (Leibnitz test)

Unit 4: Improper Integral
4.1 Definite Integral
4.2 Fundamental theorem of calculus
4.3 Reduction Formula
4.4 Improper Integral: Improper integrals of the first and second kind

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnments,Projects

Suggested Activities:
e Application of Sequence & Series and Mean Value theorem to Differentiable Functions.
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SEMESTER I
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Ability Enhancement and Theory 1 30 ) 15 35 50
Value added Courses
Practical 3 180 6 90 60 150
L Theory 1 60 4 30 70 100
Principal -
. Practical 1 60 2 15 35 50
Science
o Theory 1 60 4 30 70 100
Subsidiary -
Practical 1 60 2 15 35 50
Total 8 450 20 195 305 500

Ability Enhancement Laneuage II
1 |and Value added suag Practical | Compulsory | 60 2 30 20 50
Sanskrit Language
Courses
Ability Enhancement Laneuage Il
2 |[and Value added guag Practical | Compulsory | 60 2 30 20 50
C English Language
ourses
Ability Enhancement |, ,.
3 |[and Value added V|sua!Art& . Practical | Compulsory | 60 2 30 20 50
Creative Expressions
Courses
Ability Enhancement | Understanding
4 |[and Value added Indian Knowledge Theory | Compulsory | 30 2 15 35 50
Courses System
5 | Chemistry General Chemistry Il | Theory | Compulsory | 60 4 30 70 100
6 [ Chemistry Chemistry Practical | | Practical [ Compulsory | 60 2 15 35 50
7 | Botany Cell Eiwlegy & Eo- Theory | Compulsory | 60 4 30 70 100
chemistry
8 | Botany Labora'ForyExperl— Practical | Compulsory | 60 2 15 35 50
ments in Botany |
Immunology and
9 |Zoology e Theory | Compulsory [ 60 4 30 70 100
10 | Zoology LaboraForyExperl- Practical | Compulsory | 60 2 15 35 50
ments in Zoology |
11 | Physics Wave and Optics Theory | Compulsory [ 60 4 30 70 100
12 | Physics Physics Practical | Practical | Compulsory | 60 2 15 35 50
13 | Mathematics Linear Algebra Theory | Compulsory [ 60 4 30 70 100
14 | Mathematics Vedic Mathematics | Practical | Compulsory [ 60 2 15 35 50
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Semester-2 Compulsory
Credit: 02
Marks:50

Language Il Sanskrit Language

Learning Outcomes:
o  foforersaei=T HTEaH EEha T 2a0f WU Ua+ e = 3f =Iqy shivTely |red e i=d |
o fehSIo TAERR HEHAHTIIT: IR she] dreed STefaf< |
® AW YU STH H&THT: W~ |
® T TS ferferergfehsRIchiT SR i |
o fafremfiamt Arei HeapavTTaT. WETE Ffl
o RIPIAMT HTEH HEFATeIA F< ScqTerIg SHe: sl

Unit 1: SrEUTHTHUTShTITCATATIRET: e

1.1 (1) https://youtu.be/9AK-VLzZILAY (2) https://youtu.be/4KR1ICHGUQJs
e fofshATesa FRiiase dreeme gua- |

1.2 (1) https://youtu.be/sGc3SnmArh4 (2) https://youtu.be/t1ZPvFsvS-A
SafCIeRHTEAH HEhawecd quied Taad e #va |

1.3 STEHRETT TR = HAYATHRH fra T guTivar ey 3oa= |

1.4 ST T el 6t aHa: = LA ssh IUs=] 98- o |

1.5 SIHT- S-SRI -UehelelH, g1, B l-tieh-Scaelshahard Hcall SEhaarHTa0f i |

Unit 2: T8TeREeh IOTATETIAT: Jaee:
2.1 ST HeR{SRITTae STTHeRETT: e U3 i |
2.2 HEHd THFAHT T Faieq | (G, Toad-TnaT:, ‘SR, - Hehawdl, Fasga )
2.3 SUHTATCREH el AU, STAROEIHT 93] |
2.4 FAH-HA- AT hTeaTaR o Faw |
2.5 GEATeEH e |

Mode of Transaction:Sca&TIGIdl:, TTSATTHTOTENT S fcl:, TeRTRITETUNGRT TTSHH, ==, HaTe:, T,

Suggested Activities: %l@l:,ﬁmﬂﬁqﬁ? |§I$0|‘i|('|||~'\-|

Internal Assessment: Marks:

1. HERAITT (2007), 9THTSERT: T8 fooet): HehaT |
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Semester-2 Compulsory
Credit: 02
Marks:50

Language Il English Language

Learning Outcomes:
Prospective teacher...
e Listens, speaks, reads and writes in the in language
e Uses language in daily life/communication.
e Gains proficiency over the language.
e Develops his/her own tools/contents and strategies to apply language

Section A: Activities related to Listening & Writing skills
1. https://www.youtube.com/watch?v=M8JdkfZdheS8 Listen this video and reflect upon it.
https://youtu.be/NLyGQeqrKOM Listen this video and reflect upon it.
https://youtu.be/hN7j7Ey-cMO Listen this video and reflect upon it.
https://youtu.be/SDNKS8ITOIxs Listen this video and reflect upon it.
On the basis of the above activities carried out in the sr. no.1 to 4, prepare written report in written form
(may be in form of PPT, blog post, etc.)
6. Email writing/Letter writing/Report writing/Prepare your resume with application for the post of a
teacher.

o> O

Section B: Activities related to Reading and Speaking skills
1. Recitation of any two poems.

Read the editorial/speaking from Newspaper.

Ideal Reading of any one short stories.

Read any one book you like such as “Wings of Fire”

Read any one research article from the magazine.

o> N

On the basis of the above activities carried out in the sr. no.1 to 5, prepare report (may be in form
of podcast, YouTube video, blog post, etc.)

Mode of Transaction: Workshop to describe the idea and the activity. Activities to be conducted (Any
one from section A and B respectively)

Note:
1. Trainees will select one activity from each section for submission BUT for the better exposure
2. minimum three activities from each section must be carried out at institutional level)
3. The practicum will be considered as completed on the basis of the submission.
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Semester-2 Compulsory
Credit: 02
Marks:50

Visual Art and Creative Expressions

Learning Outcomes:
Prospective teacher...

Understands the significance of art and creative expressions in fostering holistic development.
Analyses the historical and cultural context of various Visual Art forms with reference to the content
that is to be taught.

Develops ability to identify context of the content with reference to the aims of the objectives of the
course curriculum.

Demonstrates proficiency in planning and implementing different Visual Art forms, such as drawing,
painting, sculpture, crafts etc., to enrich classroom teaching.

Section A: Introduction to Visual Art in Education

11
1.2
13

14

Concept of Art Integrated Learning and Art as pedagogical Tool.

Concept of Visual Art (Painting, Fine Art, Crafts, Sculpture) and Principle & elements of Design
Painting, fine Art, crafts, sculpture in Education with focus on aesthetics of textual images,
expressions, balance, creativity etc. wr.t content creation and lesson planning

Developing Academic Planning and Art Integrated Plans in pedagogy subjects w.r.t visual Art

Section B: Performing Art in Education and planning for creative expressions Hours: 15

2.1
2.2

2.3
2.4

Tools and Techniques for Art Integrated Learning and Assessment w.r.t Visual Art
Designing activities for Art integrated learning with focus on pedagogy subjects
w.r.t Visual Art

Visual Art and Creative Expressions for inclusion in Education

Significance of Visual Art to foster holistic development of the learners

Instructions for the Course:

The paper is a practical paper with focus on workshop, discussion and activities. Section A & B comprises
of theoretical base for developing the skills related to ideation and conceptualisation of Art Education
and Art Integrated Learning w.r.t Visual Art. The student should be able to develop and implement
lesson plans based on Art Integrated Learning and Planning for pedagogical content, annual calendar
like morning assembly, zero period, special events and celebrations etc. The theoretical consideration
mentioned in the paper are to support development of activities listed in section A & B.

Activity of Section A
Prepare an Art Integrated Lesson Plan with details of Execution on any one of the textbook content topic re-
lated to your pedagogy subject. The below listed topics are some of the suggestions

Select a concept or topic from school textbooks and prepare your own media of visual expression using
drawing/painting/craft/sculpture/model etc. The work should have the ability to express and explain
the concept through visual means. Prepare a report with detailed planning for execution of the concept
through lesson.

Select a chapter from the text analyse the components of the text with reference to the elements of
visual expressions relating to relevance and appropriateness to depict the concept, balance, space, tex-
ture etc. Develop your own creative expressions based on the analysis. Submit a report with detailed
plan for execution.

Select a story from English/Hindi/Gujarati textbook or a concept from the science textbooks. Develop a
visual and creative art form using technology/animation/posters/ drawings etc. to tell story in creative
way. Submit a report with detailed plan for execution.

Identify creative visual art forms available on various media including print and online. Use those arte-
facts to make the students think creatively and draw the concepts posters/ drawings/street art forms/
cartoon strips etc. Prepare a report with detailed planning for execution.
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Activity of Section B
Prepare a Visual Art based short event (exhibition/ poster making competition/ drawing competition/ pho-
tography competition/ sculpture making/craft making/best out of waste/ improvised learning aids etc. )
based on the textbook content topic related to your pedagogy subject. The below listed topics are some of
the suggestions
e Select a concept or topic from school textbooks and prepare an improvised teaching learning aid from
the material available in your surroundings. Prepare a report with details of the process.
e Select a concept or topic from school textbooks related to social awareness/community outreach/sus-
tainability etc. and prepare poster/painting/or any other visual form. Arrange an exhibition and prepare
a report.
e Prepare exhibition on the basis of visual art forms/sculptors/aids. prepared by the students that can be
used to teach text book concepts to the students
e The student/student group is required to submit a detailed report may be in form of document /podcast,
YouTube video, blog post, or any other suitable method.

Mode of Transaction:
e Workshop to describe the idea, concepts listed, selecting and planning the activities one each from
Section A and B respectively and field work to complete the activity

Note:
1. Trainees will select one activity from each section for submission but for the better exposure for concep-
tual understanding and maximum activities from each section must be carried out at institutional level
2. The practicum will be considered as completed on the basis of the submission document of the activities.
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Semester-2 Compulsory
Credit: 02
Marks:50

Understanding Indian Knowledge System

Learning Outcomes:
Prospective teacher...

e Acquaints with basic concepts of Indian Knowledge System.

e Familiarises with the classification and uniqueness of various aspects of Indian Knowledge System.
e Familiarises with the concepts of Arts, Science and Technology in Historical Perspective
[ ]

Critically appraises foundational concepts related to Arts, Science and Technology in reference to con-
temporary applications and use.

Unit-1: Introduction to Indian Knowledge System
1.1 Definition, Concept, Scope and significance of IKS
1.2 Classification of IKS Corpus: Literary and Non-Literary
Historicity of IKS: Before 3,000 BCE, 3,000 to 500 CE, 500 to 1,800 CE
1.3 Unique Aspects of Indian IKS: Nuances of Oral Traditions, Religious Vs Material Dimensions,
Spiritual vs. Material Dimensions
1.4 Documentation and preservation of IKS

Unit - 2: Foundational Concepts relevant for Applications in Science, Arts & Technology and their
significance in modern education system
2.1 Bharatiya Civilization and IKS: Genesis of Land and discovery of Saraswati River and
Saraswati- Sindhu Civilization
2.2 Art, Literature and Scholars: Life and work of Agastya, Lopamudra, Patanjali, Yajnavalkya,
Gargi, Maitreyee
2.3 IKSin Science, Astronomy, and Mathematics Some major concepts like matter, life
and universe, gravity, zero, pi, number system, cosmology and astronomy,
Indigenous Practices for land, water, soil and bio resource conservation
2.4 IKS in Engineering, Technology, and Architecture: Pre-Harappan and Sindhu Valley
Civilization, Dyes, Paints and Metallurgy, Iron Pillar of Delhi,, Marine Technology,
and Bet—Dwarka.

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-

e Community Engagement Project to engage with a local community and learn about its cultural practic-
es,rituals, and traditions. They can document their experiences and share their learnings with the class.

e Study of Indian Scriptures: group work for Indian Scriptures for discussion and reflection.

e Field Trip to Historical Sites with cultural and historical significance for project based learning.

e Study of Indian Science, Art and Architecture with research and present on a specific forms and arte-
facts.

o Folk Tales and Storytelling from different regions of India with reflections on present day significance.

e Documentary Screening and Discussion on Indian Knowledge System
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CHEMISTRY
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Semester-2 Compulsory
Credit: 04
Marks:100

General Chemistry Il

Learning Outcomes:

Prospective teacher...
e Understands the equilibrium phenomena involving ion generation during dissolution, the pH scale, and
the effects of salt hydrolysis on pH.

e Comprehends reaction kinetics and can determine the order of reactions based on molecular species.
e Can prepare samples for compound analysis, gaining practical expertise.

Course Content:
Unit 1: lonic Equilibrium
1.1 Introduction
1.2 Dynamic equilibrium between the ions and unionised molecules
1.3 Ostwald’s dilution law and its limitations
1.4 lonic product of the water and pH scale
1.5 Hydrolysis of salts- salts of weak acids and strong bases
1.6 Salts of weak bases and strong acids
1.7 Salts of weak acids and weak bases
1.8 Buffer solutions
1.9 Acid-Base indicators
1.10 Theory of acid-base indicators
1.11 Action of Phenolphthalein and methyl orange indicator

Unit 2: Chemical Kinetics
2.1 The concept of reaction rate
2.2 Rate Laws and Rate constants
2.3 Molecularity and order of reaction
2.4 Zero order reactions
2.5 First order rate equation
2.6 Second order rate equation
2.7 Arrhenius equation and significance of activation energy
2.8 Catalysis: Introduction
2.9 Types of catalysis, Characteristics of catalysis

Unit 3: Introduction to analytical chemistry
3.1 What is analytical chemistry?
3.2 Qualitative analysis and Quantitative analysis
3.3 Sample and Sampling of Solid, Liquid and Gas
3.4 Accuracy and Precision
3.5 Sensitivity and selectivity
3.6 Determinate errors and indeterminate errors
3.7 Significant figures
3.8 Rounding off
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Unit 4: Classical methods of analysis
4.1 standard solutions: primary and secondary standards
4.2 Titrimetric analysis: Types of titrations
4.3 Equivalence point and End point
4.4 end point detections
4.5 Indicators, theory of indicators and their selection for volumetric analysis
4.6 Theory of volumetric and gravimetric analysis
4.7 Important organic precipitants

Mode of Transaction:
e Chalk and Talk, Power Point Presentation and online videos to understand procedures

Suggested Activities:
e Group discussion, Practical activities
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Semester-2 Compulsory
Credit: 02
Marks:50

Chemistry Practical |

Learning Outcomes:

Prospective teacher...
e Understands safety norms and hazards.

e Develops analytical skills.

e Learns to handle various glassware and chemicals.

e Performs qualitative analysis of inorganic substances.

e Can apply theoretical knowledge in practical experiments.

e Develops precision in titration experiments and understand the reactivity of strong and weak acids and
bases.

e Accurately detects equivalence points in titration experiments.
e Calculates the concentration of an unknown solution from titration results.

Course Content:
Practical 1: Inorganic qualitative analysis (minimum 6)
1.1 Semi micro qualitative analysis of Inorganic compound:
Pb(NO,),, CdCl,, Cu,(PO,),, CaCcO,, AL(SO,),, MnSO,, NiCO,, CuS, ZnS, BaCl,,Sr(NO,),, ZnCO,, MgSO,, Al(
PO,),, K2Cr,0,, KBr, KCI/NH,Cl, K1, (NH,),PO,, ZnO,MnO,
Practical 2: Volumetric analysis
2.1 Acid-Base titrations
2.2 Strong acid-strong base (HCl against NaOH)
2.3 Strong acid-weak base (HCl against Na,CO,)
2.4 Weak acid-strong base (Succinic acid against NaOH)
(Oxalic acid against NaOH)

Mode of Transaction:
e Chalk and Talk, Projector presentation

Suggested Activities:
e  Group discussion, Practical activities
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Semester-2 Compulsory
Credit: 04
Marks:100

Cell Biology and Biochemistry

Learning Outcomes:
Prospective teacher...
o Defines terminologies related to cell biology.
e Learns process of membrane transport and membrane models
e Learns structure, function and organization of cell organelles
e Knows the chemical nature and interaction of biomolecules

Course Content:
Unit 1: CELL AS A UNIT OF LIFE
1.1 The Cell Theory
1.2 Prokaryotic and eukaryotic cells
1.3 Cell wall and Plasma membrane: Ultra structure and functions
1.4 Cell Organelles: structure and functions

Unit 2: CELL CYCLE AND DIVISION
2.1 Cell cycle
2.2 Mitosis
2.3 Meiosis
2.4 Chromosome Structure

Unit 3: CARBOHYDRATES AND LIPIDS
3.1 Definition and Importance of Carbohydrates
3.2 Monosaccharides, Oligosaccharides, Polysaccharides
3.3 Fatty acids: Structure and Types
3.4 Biological role of Lipids

Unit 4: PROTEIN AND NUCLEIC ACID
4.1 Amino acids
4.2 Classification and importance of proteins
4.3 Nucleosides and nucleotides
4.4 Structure of nucleic acids (DNA and RNA)

Mode of Transaction:
e Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos, Charts

Suggested Activities
e Analysis of Electron Micrographs, Prepare the Chart and Model of cell organelles
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Semester-2 Compulsory
Credit: 02

Laboratory Experiments in Botany |

Marks:50

SUGGESTED EXPERIMENTS

To understand the working of compound light microscope.

To study the cell wall through chart

To study various shape of chloroplast.

To study various stages of mitosis in onion root tip.

To study various stages of meiosis in onion bud

To study mitosis through permanent slides

To study meiosis through permanent slides

To study electron micrograph of various cell organelles
Measurement of pH of different samples using pH paper, pH meter and universal indicator
Qualitative determination of carbohydrates from plant material
Estimation of glucose by Benedict’s quantitative reagent.
Qualitative determination of proteins from plant material

Separation of amino acids in a mixture by paper chromatography & their identification by comparison
with standard Rf value

Test for the presence of fats from oil seeds.
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Semester-2 Compulsory
Credit: 04
Marks:100

Immunology and Haematology

Learning Outcomes:
Prospective teacher...
e Understands about the types of immunity and their functions in human body.
e Describes the Antigens and Antibodies and their responses in immune system.
e Explains the effects occur after the dysfunction of immunity in individual.
e Understands the disease related to immune system after mutations.
e Provides the detailed study of blood composition.
e Describes the types of blood cells, their functions and various factors involved in blood coagulation.

Course Content:
Unit 1: IMMUNITY AND IMMUNOGEN
1.1 Types of immunity : Natural, Acquired, herd, Innate, specific
1.2 Cells and organs of immune system : An overview
1.3 Primary response and generation of memory
1.4 Antigen Immunogenicity versus antigenicity Factors influencing Immunogenicity Adjuvant,
Epitopes and Haptens Antigen processing and presentation

Unit 2: ANTIBODY
2.1 Basic structure of Antibody
2.2 Immunoglobulin classes and their Biological activities.
2.3 Epitopes and Receptors on immunoglobulin molecule
2.4 Antibody Diversity and Clonal Selection Theory
2.5 Overview of Monoclonal Antibody

Unit 3: DYSFUNCTIONAL IMMUNITY
3.1 Immunodeficiency Diseases
3.2 Hypersensitivity
3.3 Autoimmune diseases
3.4 Overview of Tumor immunity
3.5 Overview of Transplantation immunity

Unit 4: HAEMATOLOGY
4.1 Composition of Blood
4.2 Blood Cells : Types and Functions
4.3 Discovery of human blood group systems
4.4 Blood coagulation

Mode of Transaction:
e Lectures; Demonstration and Microscopic Analysis in Life Science Laboratory; Educational Videos
Suggested Activities:
e Preparation of various charts for the types of immunity and related diseases and study of blood samples
in laboratory.
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Semester-2 Compulsory
Credit: 02
Marks:50

Laboratory Experiments in Zoology |

SUGGESTED EXPERIMENTS
e Study of Human Blood Groups using Agglutination Test.
e To perform Widal Test for Serological diagnosis of Enteric Fever.
e To carry out total count of RBC and WBC using Haemocytometer.
e To carry out Differential Count of WBC.
e Estimation of Haemoglobin by Sahli’s method.
e Determination of Bleeding Time by Filter Paper technique and Clotting Time by Capillary method.
e Estimation of Blood Sugar by GOD/POD method to understand biochemistry of blood.
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Semester-2 Compulsory
Credit: 04
Marks:100

Wave and Optics

Learning Outcomes:

Prospective teacher...
e understands the fundamental properties of waves, including amplitude, frequency, wavelength, and
wave speed.

e differentiates between various types of waves, such as mechanical waves (e.g., sound waves) and elec-
tromagnetic waves (e.g., light waves) and is familiar with the wave equation, which describes how waves
propagate through a medium.

e understands wave behaviour, including reflection, refraction, diffraction, interference, and superposi-
tion.

e understands the principles of geometric optics, including ray tracing, image formation by mirrors and
lenses, and the various types of lenses (convex and concave).

e learns about dispersion of light, including how different wavelengths of light are separated and create
phenomena like rainbows.

Course Content:
Unit 1: Geometric Physics
1.1 Basic concepts of Light Waves
1.2 Fermat’s principle: Fermat’s principle and its application in establishing laws of reflection and
refraction at spherical and plane boundaries
1.3 Defects of image: Spherical aberration, Qualitative idea about coma, astigmatism and
distortion,
1.4 Chromatic aberration, circle of least confusion, achromatism of two thin lenses separated by
a distance.

Unit 2: Interference

2.1 The superposition principle. Condition for Interference

2.2 Classification of Interferences Methods-Young’s double slit experiment Theory, Intensity in
interference pattern Phase change on reflection

2.3 Lloyd'’s single mirror: Interference due to plane parallel wedge-shaped films Colours in thin
films

2.4 Newton rings, Determination of wavelength of light using Newton'’s rings, Michelson
interferometer and its application for finding difference in wavelengths

Unit 3: Diffraction and Polarization

3.1 Fresnel and Fraunhoffer diffraction phenomena, Differences between interference and
diffraction,

3.2 Fraunhoffer diffraction of single Slit; Diffraction grating- Determination of wavelength of light
using diffraction grating (Normal incidence and Minimum deviation);

3.3 Resolving power; Zone plate-construction and its comparison with convex lens.

3.4 Polarized light: Production of plane polarized light by reflection, Double refraction. Brewster’s
law; Malus law; Nicol prism; Nicol prism as polarizer and analyzer Quarter wave plate, Half
wave plate
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3.4 Polarized light: Production of plane polarized light by reflection, Double refraction. Brewster’s

law; Malus law; Nicol prism; Nicol prism as polarizer and analyzer Quarter wave plate, Half
wave plate

Unit 4: LASER and Fibre Optics
4.1 Lasers-characteristics; Stimulated and Spontaneous emission.
4.2 Population inversion, Laser principle
4.3 Ruby laser, He-Ne laser Applications of lasers
4.4 Introduction to fibres. Different types of fibres. Principles of fiber communication (qualitative

treatment only), Advantages of optical fibre communication

Mode of Transaction:

Classroom teaching with ICT tools. Use visual aids and demonstrations to help students grasp the con-
cepts effectively.

E resources of books and Videos etc. These resources provide a comprehensive explanation of the the-
ory along with relevant examples and applications

Conduct hands-on experiments with lasers, diffraction, interference, and polarization to observe wave
optics phenomena first hand. This will deepen their understanding of theoretical concepts and improve
their practical skills.

Suggested Activities:

Organize optics demonstrations and workshops to showcase optical illusions, holography, and other
fascinating optical phenomena. This will make the subject more intriguing and memorable.

Host competitions for students to design and build simple optical devices, such as lenses, mirrors, and
prisms, and demonstrate their functionality.

Combine art with physics by asking students to create optical art pieces that illustrate wave optics prin-
ciples like refraction, diffraction, or interference.

Organize visits to research or industrial laboratories specializing in optics and wave optics to expose
students to cutting-edge research and applications.
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Semester-2 Compulsory
Credit: 02
Marks:50

Physics Practical |

Learning Outcomes:
Prospective teacher...

Learns about the usage of electrical systems, including various electrical measurements like current,
resistance, voltage, capacitance, etc.

Knows the working of wave optics instruments, such as wavelength of LASER Beam, interference and
diffraction, and their application to understand the behaviour of light.

Uses the analytical techniques effectively and perform graphical analysis to the experimental data.

Gains practical knowledge by applying the experimental methods to correlate with the theories of
Physics.

Course Content:
Find out the acceleration due to gravity by simple pendulum

To determine moment of Inertia and modulus of rigidity using Torsional pendulum
To determine the surface tension of the given liquid

To determine ‘g’ and radius of gyration using Bar Pendulum

To determine the modulus of rigidity of material of given wire by Maxwell needle
To determine the modulus of rigidity of material by using Torsional Pendulum
Young’s modulus by Searle’s method

To determine the wavelength of sodium light using Newton’s ring.

To find out the prism angle and dispersive power by spectrometer

To find out the wavelength of sodium light using diffraction grating

Mode of Transaction:

To Create a comprehensive and effective learning experience for students pursuing mechanics and
semiconductor physics. ICT based learning, Using Laboratory work, Presentation, Assignment and Ac-
cess to online resources.

Suggested Activities:

Group discussion, Seminar and Practical Viva based Quiz
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Semester-2 Compulsory
Credit: 04

Linear Algebra

Marks:100

Learning Outcomes:
Prospective teacher...

Understands different types of matrices

Finds eigen value and eigen vector of the matrices
Checks vector space and subspace of a set

Finds quadratic forms

Course Content:

Unit

Unit

Unit

Unit

Mod

1: Vector Space

1.1 Vector spaces, Subspaces

1.2 Span of a set

1.3 More about subspaces, Linear dependence and Independence
1.4 Dimension and Basis of a vector space

2: Linear Transformation

2.1 Definition and examples of linear transformation

2.2 Range and kernel of a linear map, Rank and nullity of a linear map

2.3 Inverse of a linear transformation, Rank-nullity theorem and its properties
2.4 The space L(U, V), Composition of linear maps

3: Matrices

3.1 Matrix associated with a linear map, Linear map associated with a matrix

3.2 Linear operator in M_(mxn), Matrix multiplication

3.3 Rank and Nullity of a matrix, Transpose of a matrix and special types of matrices

3.4 Row Echelon Form (REF) & Reduced Row Echelon Form (RREF) of matrices, system of linear
equations, Matrix Inversion

4: Determinants

4.1 Definition, Fundamental properties of determinants, Cofactors
4.2 Determinant minors & rank of a matrix, Product of determinants
4.3 Eigenvalues, Eigenvectors, Wronskian, Caley Hamilton theorem
4.4 Quadratic forms and its applications

e of Transaction: Lectures,Discussion,Presentations,Assisgnments,Projects

Suggested Activities: Application of Matrices to Various topics.
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Semester-2 Compulsory
Credit: 02
Marks:50

Vedic Mathematics

Learning Outcomes:
Prospective teacher...
e Develops the skills of Vedic Sutras
e Acquires knowledge of Indian ancient knowledge
e Understands various Vedic techniques to find solutions
e Can apply Vedic methods to solve other mathematics problems

Course Content:
Unit 1: Vedic mathematics: Introduction
1.1 Vedic mathematics- Introduction
1.2 Historical background
1.3 Sixteen Vedic sutras & its thirteen sub sutras — interpretation & its uses

Unit 2: Utility of Vedic Mathematics’ Techniques
2.1 Simplify arithmetic computation — addition, multiplication, division, percentage, HCF
2.2 Simplify algebraic techniques, — factorization
2.3 Roots of simple equations

Mode of Transaction: Lectures,Discussion,Assisgnments,Projects

Suggested Activities:
e Application of Vedic Mathematics to simplify/fast arithmetic computation.
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Education Theory 2 120 8 60 140 200
L Theory 1 60 4 30 70 100
Principal -
Practical 1 60 2 15 35 50
Science
Theory 1 60 4 30 70 100
Subsidiary
Practical 1 60 2 15 35 50
Total 6 360 20 150 350 500

Philosophical
1 Education [ Perspectives of Theory | Compulsory 60 4 30 70 100
Education
Child Development
2 Education |and Educational Theory | Compulsory | 60 4 30 70 100
Psychology
. Environmental
3 Chemistry Ghemistny Theory | Compulsory | 60 4 30 70 100
4 Chemistry | Chemistry Practical Il | Practical | Compulsory | 60 2 15 35 50
Plant Taxonomy &
5 Botany Meehalem Theory | Compulsory | 60 4 30 70 100
6 Botany Laborafcory Experi- Practical | Compulsory | 60 2 15 35 50
ments in Botany Il
7 Zoology Vertebrate Zoology Theory | Compulsory | 60 4 30 70 100
8 Zoology Lelboiritay [Eei- Practical | Compulsory 60 2 15 35 50
ments in Zoology Il
Electricity, Magne-
9 Physics tism and Electromag- | Theory | Compulsory | 60 4 30 70 100
netic Theory
10 Physics Physics Practical Il Practical | Compulsory | 60 2 15 35 50
11 | Mathematics | Calculus Il Theory | Compulsory 60 4 30 70 100
12 | Mathematics gompgtahonal Practical | Compulsory 60 2 15 35 50
tatistics
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Semester-3 Compulsory
Credit: 04
Marks:100

Philosophical Perspectives of Education

Learning Outcomes:
Prospective teacher...

e Acquaints with the concepts related to Philosophy of Education

e Associates with various educational perspectives related to Indian Philosophy.

e Compares and Analyses various Global Philosophical Perspectives of Education

e (Critically understands the Philosophical Perspectives on Social and Ethical Issues in Education

Unit 1: Introduction to Philosophy of Education
1.1 Understanding philosophy and its relevance to education
e Definition and nature of philosophy of education
e Relationship between philosophy and educational theories
1.2 Indian philosophical perspectives of education
e Overview of major Indian philosophical systems
e Influence of Indian philosophy on educational practices
1.3 Global philosophical perspectives of education
e Overview of major global philosophical traditions
e Comparison of different cultural and philosophical approaches to education
1.4 Comparison between Indian and Global Philosophies
e Role and significance of Ancient Philosophical Systems in education ethos.

Unit-2: Indian Philosophical Perspectives of Education
2.1 Vedanta philosophy and education
e Concept of Reality and its implications for education
e Educational implications of Vedantic principles such as Atman, Maya, and Karma
2.2 Jain philosophy and education
e Principles of Jain philosophy related to education
e Jain perspectives on moral and ethical development in education
2.3 Buddhist philosophy and education
e Buddhist concepts of compassion, mindfulness, and non-attachment in education
e Incorporating Buddhist principles in creating a peaceful learning environment
2.4 Gandhian philosophy and education
e Principles of non-violence, truth, and self-discipline in education
o Applying Gandhian principles to curriculum and pedagogy

Unit-3: Global Philosophical Perspectives of Education
3.1 Idealism and education
e Overview of idealism as a philosophical perspective
e Implications of idealism for educational theories and practices
3.2 Pragmatism and education
e Pragmatic principles and their educational applications
e Real-world problem-solving and experiential learning in pragmatist education
3.3 Existentialism and education
e Existentialist views on freedom, choice, and authenticity in education
e Fostering personal meaning and self-discovery in existentialist education
3.4 Postmodernism and education
e C(Critiques of traditional educational systems from a postmodern perspective
e Postmodern approaches to curriculum, pedagogy, and assessment
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Unit 4: Philosophical Perspectives on Social and Ethical Issues in Education
4.1 Philosophy of social justice in education-Examining different philosophical perspectives
on social justice issues in education

e Implications for creating inclusive and equitable learning environments
4.2 Ethics in education

e Ethical theories and principles relevant to educational practices

e FEthical considerations for teachers, students, and educational institutions
4.3 Philosophy of education and gender

e Exploring philosophical perspectives on gender and education

e Addressing gender biases and promoting gender equality in educational settings
4.4 Philosophy of education and environmental sustainability

e Environmental ethics and their implications for education
e |ncorporating sustainability principles in curriculum and practices.

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-
e Comparative analysis of educational philosophies of different cultures
Philosophy café, Debates and case studies on philosophical perspectives
Institutional Visits to observe how philosophy in practice are implemented in educational setting.
Field trips to philosophical schools, ashrams, or libraries,Research projects on the influence of different
philosophical perspectives on educational policies, curric ulum development, or methods of instruction.
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Semester-3 Compulsory
Credit: 04

Child Development and Educational Psychology

Marks:100

Learning Outcomes:
Prospective teacher...

Unit 1:
1.1
1.2

1.3
1.4

Unit 2:

2.1
2.2
2.3
2.4

Unit 3:
3.1

3.2
3.3
3.4

Unit 4:
4.1

4.2
4.3
4.4

Develops insight about Child Development & Educational Psychology and the stages of human growth
and development.

Understands different theories of Development and its implication in real classroom scenario.
Understands and imply theories of Intelligence, Personality Creativity and Motivation.

Understands different theories of Learning and its implication in real classroom scenario.
Understands Mental Health and Adjustment.

Educational Psychology & Growth and Development

Psychology: Concept; Educational Psychology: Concept, Scope and Significance
Growth, Development & Maturity: Concept, Principles and Factors affecting Growth
and Development

Stages of Human Development: Characteristics and Educational Implications
Adolescence: Concept, Characteristics, Challenges and Educational Implications

Developmental Theories: Concept, Stages and Characteristics, Educational
Implications

Piaget’s Cognitive Development Theory

Vygotsky’s Theory of Cognitive Development

Kohlberg’s Moral Development Theory

Dollard Miller’s Theory

Individual Differences, Intelligence, Personality, Creativity and Motivation
Individual Difference: Concept, areas, Educational Implication;

Intelligence: Concept and Guilford’s SOl Theory, Measurement of Intelligence and
its Educational implications

Personality: Concept, Factors affecting Personality, Vedic Theory of Personality
Creativity: Concept, Steps of developing creativity

Motivation: Concept, Need, Theory of Abraham Maslow and McClelland

Learning and Learning Theories, Mental Health and Adjustment

Learning: Concept and Nature of Learning, Factors affecting Learning,

Transfer of Learning: Concept and Types

Classical Conditioning theory

Operant Conditioning theory , Learning by trial and error

Mental Health, Mental Hygiene, Adjustment: Concept, Characteristics, Educational
Implications, adjustment,Defense Mechanism: Concept, Types.

Mode of Transaction:

Lecture, Discussion, Experiential learning, Assignment, Project

Suggested Activities:-

Observe and List out Developmental characteristics of 5 students at Secondary level

Compare the Educational implications of various Developmental theories and determine its
uniqueness.

View any two movies like Slumdog Millionaire, Smile Pinky, Salam Bombay and discuss in con-
text of its issues and concerns of childhood/adolescents.
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Semester-3 Compulsory
Credit: 04
Marks:100

Environmental Chemistry

Learning Outcomes:

Prospective teacher...
e  Gains knowledge about the environment and its segments.

e  Learns about the types of pollutants, their analysis, and methods of control.
e  Acquires knowledge of analytical methods for monitoring pollutants.

° Understands the importance of the ozone layer and the mechanisms of ozone formation and
depletion.

Course Content:
Unit 1: Environment
1.1 Scope of environmental Chemistry
1.2 Need for public awareness
1.3 Environmental Segments
1.4 Different atmospheric regions with temperature and pressure profile ,Composition of atmosphere
1.5 Biogeochemical Cycles in the environment: oxygen cycle, carbon cycle, nitrogen cycle,phosphorus
cycle, sulphur cycle

Unit 2: Environmental Pollution
2.1 Environmental pollution and pollutants
2.2 Air pollution : Major sources and Classification of air pollutants , Methods to control air pollution
2.3 Water pollution : Major sources and Classification of water pollutants , Methods to control water
pollution, characteristic of potable water
2.4 Soil pollution : Sources, effects and control of soil pollution

Unit 3: Analytical Methods for Monitoring Pollutants
3.1 Sampling, Sampling of Gas and Vapors, Sampling of Particulates, Stack sampling
3.2 Instrumental techniques for Monitoring Air Pollutants, Monitoring of NO_Monitoring of Hydrogen
supplied, Monitoring of Oxidants and Ozone '
3.3 Analytical methods of measuring Dissolve oxygen, Biochemical oxygen demand (BOD), Chemical
oxygen demand (COD)
3.4 Analytical examination of sewage and sewage purification

Unit 4: Ozone layer
4.1 The earth’s protective umbrella, creation of ozone layer
4.2 Mechanism of ozone formation and depletion
4.3 CFC, Harmful effect of CFC
4.4 Green house effect, green house gases, sources and sinks of green house gases

Mode of Transaction: PPT, Video lectures, Chalk & talk

Suggested Activities: Group discussion, Hands on training
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Semester-3 Compulsory
Credit: 02
Marks:50

Chemistry Practical Il

Learning Outcomes:

Prospective teacher...
e Can apply theory in practical applications.

e Understands safety norms and hazards.

e Develops analytical skills.

e Handles various glass wares effectively.

e Handles chemicals and other utilities with skill.

e Conduct qualitative analysis of organic substances.

e Enhances accuracy and precision in titration experiments.

e Carefully determines the equivalence point in titrations.

e (Calculates unknown solution concentrations based on titration results.

Course Content
Practical 1: Organic qualitative analysis of solid substances: (Minimum 6)
1.1 Identification of Unknown organic solid substance is carried out through systematic process having
different stages and determination of melting point of solid substances of following type:
Oxalic acid, Benzoic acid, Succinic acid, Cinnamic Acid, a-Naphthol, B-Naphthol, catechol, Resorcinol,
o-Nitro aniline, m-Nitro aniline, p-Nitro aniline, Naphthalene, Urea, Thiourea, m-dinitrobenzene etc.

Practical 2: Water analysis (Minimum 3)
2.1 Total hardness of water (Ca?* and Mg?**) by complexometric titration
2.2 Chemical oxygen demand (COD) of given water sample
2.3 Biological oxygen demand (BOD) of given water sample
2.4 To determine the amount of sulphate
2.5 To determine the amount of Total alkalinity

Mode of Transaction:Chalk and Talk, Power Point Presentation
Suggested Activities: Group discussion, Practical exercise
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Semester-3 Compulsory
Credit: 04
Marks:100

Plant Taxonomy and Morphology

Learning Outcomes:
Prospective teacher...
e |dentifies morphological characters of plants
e Demonstrates families according Bentham and Hooker’s system
e |llustrates floral formula, floral diagram and identification key.
e |dentifies plant families on the basis of morphological characteristic.

Course Content:

Unit 1: MORPHOLOGY
1.1 Types of Leaves
1.2 Types of Phyllotaxy
1.3 Types of Venation
1.4 Types of Flowers

Unit 2: INFLORESCENCE
2.1 Inflorescence Types: Racemose, Cymose, Special
2.2 Types of Racemose Inflorescence
2.3 Types of Cymose Inflorescence
2.4 Types of Special Inflorescence

UNIT 3: SYSTEMATIC BOTANY
3.1 Outline Classification of Bentham and Hooker’s System of Classification. And its meris and Demerits
3.2 Types of Aestivations
3.3 Types of Placentation
3.4 Monocotyledons Families 3.4.1 Amaryllidaceae, 3.4.2 Gramineae

UNIT 4: SYSTEMATIC BOTANY 2
4.1 Dicotyledons- Polypetalae 4.1.1 Malvaceae, 4.1.2 Leguminosae
4.2 Dicotyledons-Gamopetalae 4.2.1 Solanaceae, 4.2.2 Rubiaceae
4.3 Dicotyledons- Apetalae 4.3.1 Nyctaginaceae, 4.3.2 Euphorbiaceae
4.4 Floral Formula and Floral Diagram

Mode of Transaction: Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos

Suggested Activities: Field Study, Collection of Plant Samples for Morphological and Anatomical Experiments,
Draw the floral Formula of different families.
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Semester-3 Compulsory
Credit: 02
Marks:50

Laboratory Experiments in Botany i

SUGGESTED EXPERIMENTS
e To study types of Phyllotaxy
e To study types of Venation
e To study types of Flower
e To study types of Inflorescence
e To study types of Aestivation
e To study types of Placentation
e To study outline of the system of classification proposed by Bentham and Hooker
e To study the family Malvaceae
e To study the family Leguminosae
e To study the family Solanaceae
e To study the family Rubiaceae
e To study the family Nyctaginaceae
e To study the family Euphorbiaceae
e To study the family Amaryllidaceae
e To study the family Gramineae
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Semester-3 Compulsory
Credit: 04
Marks:100

Vertebrate Zoology

Learning Outcomes:
Prospective teacher...
e Understands about the classification of vertebrata/chordate.
e Describes the general characteristics of various phyla.
e Describes the general features of various class of vertebrata.
e Explains various internal characteristics and systems of various phyla
e Learns important differentiating features of various phyla/class
e Learns in detail various systems of representative animals of various phyla

Course Content:
Unit 1: INTRODUCTION TO CHORDATA
1.1 General characteristics and outline classification
1.2 Protochordata- General characteristics of Hemichordata, Urochordata and Cephalochordata
1.3 Advanced features of vertebrates over protochordata
1.4 Agnatha- General characteristics and classification of cyclostomes up to class

Unit 2: PISCES, AMPHIBIA AND REPTILIA
2.1 Pisces- General characteristics of Chondrichthyes and Osteichthyes, classification up to order
2.2 Migration, Osmoregulation and parental care in fishes
2.3 Amphibia- General characteristics and classification up to order, Parental care in Amphibians
2.4 Reptilia- General characteristics and classification up to order, Affinities of Sphendon, Poison apparatus
and biting mechanism

Unit 3: AVES AND MAMMALS
3.1 Aves- General characteristics and classification, Archeopteryx-a connecting link
3.2 Principles and aerodynamics of flight, Flight adaptation and migration in birds
3.3 Mammals- General characteristics up to order
3.4 Affinities of Prototheria, Adaptive radiation with reference to locomotory appendages

Unit 4: ZOOGEOGRAPHY
4.1 Zoogeological realms
4.2 Theories pertaining to distribution of animals
4.3 Plate tectonic and Continental Drift Theory
4.4 Distribution of Vertebrates in different realms

Mode of Transaction: Lectures; Demonstration and Microscopic Analysis in Life Science Laboratory; Educa-
tional Videos

Suggested Activities: Field study to observe various organisms in different ecosystems and the study of their
behaviour for better understanding.
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Semester-3 Compulsory
Credit: 02
Marks:50

Practicals in Zoology Il

SUGGESTED EXPERIMENTS
e Study of museum specimen and permanent slides relevant to the theory from Cyclostomes to Reptilia.

e Comparative study of Integument, Digestive Tract and Blood Cells of Vertebrates through observation
of permanent slides.

e Comparative study of Brain of different Vertebrates through demonstration of charts and models.

e Comparative study of Vertebrate Osteology amongFrog, Fowl and Rabbit (Pecimen: Skull, Limb Bones,
Girdles, Special Bones, Vertebrae)

e Comparative study of Heart and Aortic Arches, Respiratory System and Urogenital System of different
Vertebrates through demonstration of charts and models.

e Field visit to Zoological Park for study of Aquatic Vertebrate/Terrestrial Vertebrates.

e To confirm thalassemia by Necked Eye Single Tube RBCs Osmotic Fragility Test (NESTROFT).
e To solve problems based on Mendelian Inheritance Patterns.

e To study Karyotype of Human Chromosomes.

e |dentification of Normal Male and Female Karyotype.

e |dentification of Turner Syndrome using Karyotype.

e Identification of Klinefelter Syndrome using Karyotype.

e Identification of Down Syndrome using Karyotype.

e To perform Pedigree analysis and predict probabilities with suitable examples.
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Semester-3 Compulsory

Electricity, Magnetism and Electromagnetic Credit: 04
Theory (EMT) Marks:100

Learning Outcomes:

Prospective teacher...
e understands the concept of electric charge, electric field and their mathematical description.

e learns how to analyse electric circuits, including series and parallel circuits, using techniques like Kirch-
hoff’s laws and circuit simplification by studying the behaviour of electric fields in different materials,
including conductors and insulators.

e explores the behaviour of magnetic materials, including ferromagnetic, paramagnetic, and diamagnetic
substances, thereby understanding the concept of magnetic fields and their properties, including the
direction of magnetic field lines.

Course Content:
Unit 1: Vector Analysis and Electrostatics
1.1 Vector Calculus: Differentiation of vectors, scalar and vector fields, conservative fields and potentials,
line integrals, gradient of a scalar field
1.2 Divergence of a vector field and divergence theorem, curl of a vector field and its physical significance,
Stokes’ theorem, combination of grad, div and curl.
1.3 Field lines, Flux, Gauss’s law and its applications, Electric potential, Laplace and Poisson equations,
boundary value problems.
1.4 The work done to move a charge, The energy of a point charge distribution

Unit 2: Magnetostatics
2.1 The Lorentz Force law: magnetic fields, forces, current, The Biot-Savart Law and its simple applications:
straight wire and circular loop
2.2 Straight line currents, The Divergence and Curl of B,
2.3 Application of Ampere’s Law, Comparison of Magnetostatics and Electrostatics
2.4 Magnetic vector Potential, Magnetostatic Boundary Conditions

Unit 3: Magnetism
3.1 Diamagnets, Paramagnets, Ferromagnets, Torques and forces on magnetic dipoles and Magnetization
3.2 Ampere’s Law in Magnetized Materials and Boundary Conditions
3.3 Magnetic Susceptibility and Permeability
3.4 Ferromagnetism, Magnetic Hysteresis including B—H curve

Unit 4: Electromagnetic induction and Network Transformations
4.1 Faraday’s laws of electromagnetic induction, Lenz’s law.
4.2 Self and mutual inductance, L of single coil, M of two coils. Energy stored in magnetic field.
4.3 Types of networks, Superposition Theorem, the Reciprocity Theorem, Thevenin’s Theorem,
4.4 Norton Theorem, Maximum Power Transfer Theorem, Compensation Theorem.

Mode of Transaction: To Create a comprehensive and effective learning experience for students pursuing
electricity and magnetism. ICT based learning, Using Laboratory work, Presentation, Assignment and Access to

online resources.

Suggested Activities: Topic related live demonstration in the classroom, ICT based Teaching — learning, Exper-
iment work in Physics Lab, Outreach program
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Semester-3 Compulsory
Credit: 02

Physics Practical Il

Marks:50

Learning Outcomes:
Prospective teacher...

Learns about the usage of electrical systems, including various electrical measurements like current,
resistance, voltage, capacitance, etc.

Uses the analytical techniques effectively and perform graphical analysis to the experimental data.

Gains practical knowledge by applying the experimental methods to correlate with the theories of Phys-
ics.

Course Content:

To determine an unknown Low Resistance using Potentiometer.

To determine an unknown Low Resistance using Carey Foster’s Bridge.
To verify the Thevenin theorem.

To verify Norton theorem.

To verify the Superposition theorem.

To verify the Maximum power transfer theorem.

Characteristics of p n junction diode

Simulation of Nuclear Radioactive decay using Calculator
Characteristics of Zener diode as a voltage regulator

To study response curve of a Series LCR circuit and determine its (a) Resonant frequency, (b)
Impedance at resonance, (c) Quality factor Q, and (d) Band width.

Mode of Transaction: Physical experiments in the lab, Board work, Demonstration, Virtual Lab, ICT
based learning

Suggested Activities: Group discussion and Quiz
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Semester-3 Compulsory
Credit: 04
Marks:100

Calculus Il

Learning Outcomes:
Prospective teacher...
e Understands concept of vector valued function
e Evaluates the double integral and change the order of it.
e Analyse the geometrical interpretation of double and triple integral
e Can verify Green, Stoke’s and Gauss divergence theorem

Course Content:
Unit 1: Functions of Several Variables
1.1 Introduction to functions of several variables, Limits and continuity
1.2 Partial derivatives, Chain rules for functions of several variables, Directional derivatives and
gradient
1.3 Tangent planes and normal lines
1.4 Extrema of functions of two variables, Applications of extrema

Unit 2: Double Integral
2.1 Introduction to coordinate systems, Definition of gradient, divergence and curl, properties of
these operators
2.2 Introduction to double integral, repeated or iterated integral
2.3 Double integral over a closed region, evaluation of double integral
2.4 Changing the order of double integral

Unit 3: Triple Integral
3.1 Triple integrals, Iterated triple integrals
3.2 Geometrical interpretation of double and triple integrals and problems based on it
3.3 Introduction to Jacobian (only definition)
3.4 Transformation of double and triple integrals

Unit 4: Integrals and Vector Fields
4.1 Definition of line integral, Green’s theorem, Surface and volume integral
4.2 Gauss’s divergence theorem (statement only), Examples based on it
4.3 Stoke’s theorem (Only examples based on it)
4.4 Verification of the three theorems and problems based on the theorems

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnments,Projects

Suggested Activities: Application of multiple integrals to find the volume and surface.
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Semester-3 Compulsory
Credit: 02
Marks:50

Computational Statistics

Learning Outcomes:
Prospective teacher...
e Develops the skills to understand the concepts of mean, media & mode.
e Acquires knowledge relationship between difference measures of central tendency
e Understands various trend analysis
e Can apply trend analysis methods to solve measurement of seasonal variations

Course Content:
Unit 1: Statistical Methods
1.1 Measures of central tendency
1.2 Standard deviation, Moments, Kurtosis
1.3 Discrete probability distribution
1.4 Measures of central tendency for a discrete probability distribution

Unit 2: Trend Analysis
2.1 Objective of time series, Components of time series
2.2 Measurement of trend, Freehand or graphic method
2.3 Method of semi averages, Method of moving averages
2.4 Method of least squares, Measurements of seasonal variations

Mode of Transaction: Presentation,Project, Lecture cum Discussion

Suggested Activities: Application of Statistics to real world applications.
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Education Theory 1 60 4 30 70 100
Education
School Internship | Practical 2 120 4 100 0 100
Theory 2 120 8 60 140 200
Science Principal
Practical 2 120 4 30 70 100
Total 7 420 20 220 280 500

General Pedagogy
1 Education [ of Mathematics and Theory | Compulsory | 60 4 30 70 100
Science
2 Education Pre-Ir_\ternshlp Practical | Compulsory | 60 2 50 0 50
Practice
. School Observations .
3 Education (ERp— Practical | Compulsory | 60 2 50 0 50
4 Chemistry | Organic Chemistry | Theory | Compulsory | 60 4 30 70 100
5 Chemistry | Chemistry Practical Il | Practical [ Compulsory | 60 2 15 35 50
. Inorganic Chemistry/ .
6 Chemistry Pl e Theory Optional 60 4 30 70 100
7 Chemistry | Chemistry Practical IV | Practical [ Compulsory | 60 2 15 35 50
Plant Embryology &
8 Botany ElantAnatony Theory | Compulsory | 60 4 30 70 100
Microbiology &
Phytopathology/ .
9 Botany Plant Breeding & Theory Optional 60 4 30 70 100
Horticulture
10 Botany LaboraFory SR Practical | Compulsory | 60 2 15 35 50
ments in Botany Il
Laboratory Experi- .
11 Botany e 1 By Practical | Compulsory | 60 2 15 35 50
. Classical and Nuclear
12 Physics . Theory | Compulsory [ 60 4 30 70 100
Physics
Thermodynamics and
13 Physics Statistical Physics/ Theory Optional 60 4 30 70 100
Electronics
14 Physics Physics Practical lll Practical | Compulsory | 60 2 15 35 50
15 Physics Physics Practical IV Practical | Compulsory | 60 15 35 50
16 | Mathematics | Differential Equations | Theory [ Compulsory| 60 30 70 100
.| Applications of .
17 | Mathematics Sl Bspsifane Practical | Compulsory | 60 15 35 50
15 | etherifes || SO Ve el | oo | @ramenal 60 30 70 100
Analysis
19 | Mathematics arprpliseEen of Practical | Compulsory | 60 15 35 50
Integral Transform
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Semester-4 Compulsory
Credit: 04
Marks:100

General Pedagogy of Mathematics and Science

Learning Outcomes:
Prospective teacher...
e comprehends the concepts of faculty and discipline and knowledge as a whole.
e Appreciates values and recognize correlation.
e understands pedagogical perspectives.
e Develops skills of microteaching, simulation lesson.

Course Content:
Unit 1: Values and Correlation of Mathematics and Science
1.1 Concept of Mathematics and Science
Concept of Faculty and Discipline with Reference to Mathematics and Science
1.2 Scope of Science and Mathematics; Values - Disciplinarian, Cultural, and Utilitarian
1.3 Correlation:
i) Mathematics: with its branches and Social Sciences
ii) Science: with its branches and Social Sciences
iii) Mathematics and Science
1.4 Mathematics and Science in School Curriculum and day to day life: Need and Importance

Unit 2: Pedagogical Perspectives
2.1 Pedagogy: Meaning and Concept
2.2 Teaching: Concept and Principles, Maxims of Teaching
2.3 Concept & Examples: Techniques, Methods, Devices, Approaches and Models of teaching
2.4 Aims, Objectives and Learning Outcomes in Mathematics and Science

Unit 3: Methods of Teaching Mathematics and Science
3.1 Inductive - Deductive, Demonstration
3.2 Comparison, Problem Solving
3.3 Analysis -Synthesis, Experiment Method
3.4 Project, Exhibition

Unit 4: Microteaching and Simulation
4.1 Microteaching: Origin, Concept, Steps, Advantages, Limitations
4.2 Microteaching Skills : Set Induction, Probing Questions, Fluency in Questioning, Explanation
4.3 Microteaching Skills : lllustration with Example, Board work, Stimulus Variation,
Reinforcement, Use of Teaching Aids
4.4 Simulation: Concept,Characteristics and Steps

Mode of Transaction:
e Lecture cum Discussion; Problem Solving Skills; Demonstration; Playing; Seminars; Group
Discussion; Mathematicians in Seminar

Suggested Activities:-

e Assignment on construction of Test items
Analysis of famous quotations on Mathematics
Group puzzle activity
Preparation of teaching aids
Demonstration of teaching aids
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Semester-4 Compulsory

Credit: 02
Marks:50

Pre-internship Practice

Learning Outcomes:

Prospective teacher...

Understands the concept of microteaching skills

Develops the proficiency in application of microteaching skills

Develops the proficiency in observation of micro teaching skill components
Develops skills and ability to reflect on microteaching experience

Course Content:
e  Microteaching and Reflective Diary

Duration: 2 Weeks
e The main objective of the pre-internship practice is to develop various teaching skills among the pro-
spective teachers. To achieve this objective an orientation cum workshop should be arranged on Micro
teaching and Reflective Diary

Orientation cum Workshop for Microteaching

1. What is Microteaching? Steps of Micro teaching
Importance and limitations of Microteaching
General Orientation about different teaching skills
Orientation and Demonstration of the Skill
Discussion about the demonstration lesson according to the skill components to develop observation
skill among trainees.
Preparation of the lesson plan by the trainees
Lesson plan guidance
Microteaching skill lesson execution in small peer group
. Feedback by peer group members and faculty
10. Re-plan
11. Reteach
12. Feedback

> B0

© N

Microteaching Skills:
e Fluency in Questioning, Set Induction, Skill of lllustration, Skill of Explanation, Skill of Using Writing
Board, Skill of Stimulus variation, Skill of reinforcement, Skill of using teaching aid

Reflective Diary:
o Reflection upon the experiences related with microteaching skills

Internal Assesment

No Activity Marks

1 4 Skill Lessons in Method 1 20
and 8 Observations

2 4 Skill Lessons in Method 2 20
and 8 Observations

3 Reflective Diary 10
Total 50
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Semester-4 Compulsory
Credit: 02
Marks:50

School Observations (Field Practice)

Learning Outcomes:
Prospective teacher...

Experiences school activities in totality

Develops an insight into the role of a teacher and learner

Identifies practices of the regular teacher in classroom teaching to engage students in learning process
Reflects upon the experience during school observation

Develops understanding about the school activities in different culture/set ups

Course Content:

A group of prospective teachers need to visit minimum two different types of schools. One week in one
school and second week in another school. A care should be taken to identify various types of schools
such as Government, Private, Urban, Rural, Residential, Non-residential and specific category schools
(e.g. KVs,INVs, Ashram schools, School for differently abled learner and Sainik School). A brief orienta-
tion programme can be arranged before sending the prospective teachers to school to acquaint them
with the objectives and modalities of such programme.

During this programme, the prospective teachers shall observe the school, classroom environment with
reference to infrastructure, equipment, teaching learning material, functioning of the school, human
resources, organisation of various activities etc.

Prospective teacher shall observe minimum two lessons each day (24 lessons shall be observed). The
prospective teacher shall observe teaching learning process in classroom, ICT use, student participation,
classroom management and and based on the observations he/she should identify the practices done
by the teacher for effective teaching and engaging students in learning process.

After the completion of the field exposure programme prospective teacher shall be required to develop
a detailed report and share the same at the Institute. The report should include profile report of the
school, detailed observation of minimum 24 lessons and reflective writing about the school exposure
visit.

Mode of Transaction: Orientation and Observation

Internal Assesment

No. [Activity Marks

1 Profile Report of two schools 20

2 Lesson Observation Report of 24 lessons 10

3 Reflective writing about the school exposure visit 10

4 Presentation of all above reports 10
Total 50
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Semester-4 Compulsory
Credit: 04
Marks:100

Organic Chemistry |

Learning Outcomes:

Prospective teacher...
e Understands the fundamentals of organic reactions.

e Grasps the concepts of stereochemistry in organic compounds.
e Becomes familiarise with the physical and chemical properties of hydrocarbons.
e Develops the ability to explain the mechanisms of nucleophilic and electrophilic reactions.

Course Content:
Unit 1: Fundamentals of Organic Reactions
1.1 Inductive Effect, Mesomeric Effect, Electrometric Effect, Hyperconjugation
1.2 Homolytic and Heterolytic Fission
1.3 Reactive intermediates: Carbocations, Carbanions, Free radicals, Carbenes and Nitrene
1.4 Reagent types: Electrophiles and Nucleophiles
1.5 Types of Organic Reactions
1.6 Types of Reaction Mechanism, Exothermic and Endothermic reactions
1.7 Solvents in organic reactions

Unit 2: Stereochemistry of Organic Compounds
2.1 Constitutional (Structural) Isomerism, Geometrical Isomerism
2.2 Optical Isomerism and Optical Activity
2.3 Enantiomers ,Diastereomers, Meso Compounds, Chirality
2.4 Resolution of Racemic Mixtures
2.5D & Land R & S system of nomenclature
2.6 Absolute Configuration, E & Z Systems of Configuration
2.7 Introduction to Newman projections and sawhorse formulae, Fischer and flying wedge formulae

Unit 3: Alkanes and Cycloalkanes
3.1 Physical properties of alkanes
3.2 Preparation of alkanes
3.3 Chemical properties of alkanes
3.4 Stain in ring compounds: Baeyer’s Strain theory
3.5 Preparation of cycloalkanes
3.6 Chemical properties of Cycloalkane

Unit 4: Alkenes and Alkynes
4.1 Physical properties of alkenes
4.2 Preparation of alkenes
4.3 Chemical properties of alkenes
4.4 Physical properties of alkynes
4.5 Preparation of alkynes
4.6 Chemical properties of alkynes

Mode of Transaction: PPT, Video lectures, Chalk & talk
Suggested Activities: Group discussion.
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Semester-4 Compulsory
Credit: 02

Marks:50

Chemistry Practical lll

Learning Outcomes:

Prospective teacher...
e Gains an understanding of organic qualitative analysis.

e Acquires knowledge of handling various glassware and chemicals.

Course Content:
Practical 1: Organic qualitative analysis of liquid substances (Minimum: 8)
e |dentification of Unknown organic Liquid substance is carried out through systematic process having
different stages and determination of boiling point of Liquid substances of following type:
e Acetic acid, Aniline, Acetone, Methyl Alcohol, Ethyl Acetate, Nitrobenzene, Chloroform, Chloroben-
zene, Benzaldehyde, Methyl acetate, Methyl Ethyl Ketone(MEK),

Mode of Transaction:
e Chalk and Talk, Power Point Presentation

Suggested Activities:
e  Group discussion, Practical activities
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Semester-4 Optional
Credit: 04
Marks:100

Inorganic Chemistry

Learning Outcomes:

Prospective teacher...
e Comprehends d-block elements and their applications.

e Comprehends lanthanides and actinides elements and their applications.
e Understands the properties of organometallic compounds and their bonding.
e Gains insight into the structural properties and stability of coordination compounds.

Course Content:
Unit 1: Chemistry of d-block elements
1.1 Transition elements, definition, position in periodic table, electronic configuration of atoms and ions
1.2 General characteristics such as oxidation state, size, melting and boiling points
1.3 Reactivity
1.4 lonization energies
1.5 Magnetic behaviour
1.6 Colour
1.7 Tendency to form complexes
1.8 Comparison of properties of first transition series with second and third transition series

Unit 2: Chemistry of lanthanides and actinides
2.1 Lanthanides: Electronic structure, Oxidation state
2.2 ionic radii and lanthanide contraction
2.3 Complex formation and spectral properties
2.4 Actinides: Electronic structure, Oxidation state, ionic radii
2.5 complex formation of actinides
2.6 Similarities between actinides and lanthanides

Unit 3: Organometallic compounds
3.1 Definition
3.2 Types of organometallic compounds
3.3 Classification
3.4 EAN and nomenclature
3.5 Bonding: metal carbon bonding, metal carbon multiple bonding
3.6 Metal alkyl complexes of group 1, 2 and 13
3.7 Metal olefin complexes and nature of bonding in these complexes

85 | Indian Institute of Teacher Education



Curriculum Framework B.Sc.-B.Ed. 2023

Unit 4: Co-ordination compounds
4.1 Werner's coordination theory and its experimental verification
4.2 Effective atomic number concept
4.3 Chelates
4.4 Nomenclature of coordination compounds
4.5 Thermodynamic and kinetic stability of coordination compounds
4.6 Isomerism (structural, stereo and geometrical isomerism in 4 and 6 coordination number compounds)
4.7 Optical isomerism in four and six coordination number compounds

Mode of Transaction:Chalk and Talk, Power Point Presentation and online videos to understand transitions
and complex shapes

Suggested Activities: Group discussion, activities include structure to name and name to structure conver-
sion practice
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Semester-4 Optional
Credit: 04
Marks:100

Physical Chemistry

Learning Outcomes:

Prospective teacher...
e Understands molecular structure through various physical properties like dipole moment and refractive
index.

e Differentiates between adsorption and absorption and identify the mechanisms of adsorption using
different models.

e Understands how to establish equilibrium in reactions and comprehend the factors influencing equilib-
rium, including their impact on equilibrium constants.

e Distinguishes between the liquid state and liquid crystals, and identify liquids based on their properties
and characteristics.

Course Content:

Unit 1: Physical Properties and Chemical Structure
1.1 Introduction
1.2 Refractive Index
1.3 Optical Activity and Chemical constitution
1.4 Electrical properties elucidating the molecular structure
1.5 Dipole moments
1.6 Electrical polarization of molecules
1.7 Dipole moments and dielectric constant
1.8 Dielectric polarization and dielectric constant
1.9 Clausius-Mosotti equation
1.10 Determination of dipole moments
1.11 vapour-temperature method
1.12 Dilute solution method
1.13 Bond moments and molecular dipole moments
1.14 Dipole moments and structure of molecules
1.15 Numerical

Unit 2: Chemical Equilibrium
2.1 Equilibrium constant and free energy
2.2 Thermodynamic derivation of law of mass action and its application
2.3 Dissociation of HI
2.4 Dissociation of N,O,, Synthesis of ammonia
2.5 Le Chatellier’s principle
2.6 Van't Hoff reaction isotherms and reaction isochors
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Unit 3: Surface Chemistry
3.1 Adsorption
3.2 Difference between Adsorption and absorption
3.3 Adsorption principles
3.4 Adsorption by solids
3.5 Types of adsorptions
3.6 Factors influencing adsorption
3.7 Adsorption of solutes from solutions
3.8 Adsorption isotherm
3.9 Freundlich adsorption isotherm
3.10 Langmuir adsorption isotherm

Unit 4: Liquid State
4.1 Intermolecular forces
4.2 Structure of liquids (a qualitative description)
4.3 Structural difference between solids, liquids and gases
4.4 Surface tension and viscosity: Determination, properties
4.5 Parachor, Rheochor and refractive index
4.6 Liquid Crystals: An introduction to liquid crystals
4.7 Classification and properties of liquid crystals

Mode of Transaction:Chalk and Talk, Power Point Presentation and online videos to understand phases, their
properties and reaction kinetics

Suggested Activities: Group discussion, Quiz
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Semester-4 Compulsory
Credit: 02
Marks:50

Chemistry Practical IV

Learning Outcomes:

Prospective teacher...
e Understands safety norms and hazards.

e Develops analytical skills.
e Master the handling of various glassware and chemicals.
e Performs qualitative analysis of inorganic substances.

Course Content:

Practical 1: Inorganic qualitative analysis (minimum 6)
1.1 Semi micro qualitative analysis of Inorganic compound:
Pb(NO,),, CdCl,, Cu,(PO,),, CaCO,, Al,(SO,),, MnSO,, NiCO,, Cus, ZnS, BaCl,,Sr(NO,),, ZnCO,, MgSO,,
Al,(PO,),, K,Cr,0,, KB, KCI/NH,CI, KI, (NH,),PO,, ZnO,MnO,

Practical 2: Instrumental Practical
2.1 Stalagmometer:
e To Determine the surface tension of a given liquid at room temperature using stalagmometer
by drop number method

2.2 Refractometer
e To determine the molar refraction and refractive index of a given salt
o To determine specific refraction and molar refraction of liquid A,B and its Mixture
e To study the variation of refractive index with composition of a given liquid and to determine
the composition of unknown mixture

2.3 pH metry:
e To determine Molarity of strong acid by titrating against 0.1 M NaOH solution

2.4 Potentiometry:
e To determine Molarity of strong acid by titrating against 0.1 M NaOH solution

2.5 Conductometry:
e To determine Molarity of strong acid by titrating against 0.1 M NaOH solution

Mode of Transaction:Chalk and Talk, Power Point presentation

Suggested Activities: Group discussion, Practical activities
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Semester-4 Compulsory
Credit: 04
Marks:100

Plant Embryology & Plant Anatomy

Learning Outcomes:
Prospective teacher...
e Discusses the Structure and development process of male and female gametophyte
e |llustrates the types ovules, embryo, seed and endosperm.
e Develops an understanding of concepts and fundamentals of plant anatomy
e Gains knowledge of plant cells, tissues and their functions.

Course Content:
Unit 1: EMBRYO AND ENDOSPERM DEVELOPMENT
1.1 Microsporogenesis and Development of male gametophyte
1.2 Megasporogenesis and Development of Female gametophyte
1.3 Types of Ovules
1.4 Embryo development in Dicotyledons (Capsella bursa)
1.5 Embryo development in Monocotyledons (Sagittaria sagittaefolia)
1.6 Endosperms: Types and functions of Endosperms

Unit 2: POLLINATION AND FERTILIZATION
2.1 In Vitro Pollen Germination.
2.2 Factors affecting pollen germination
2.3 Pollination : types and Pollinators
2.4 Fertilization: Double Fertilisation
2.5 Male Sterility and Methods to Overcome Sterility

Unit 3: PLANT TISSUES AND EPIDERMAL TISSUE SYSTEM
3.1 Types of tissues : Permanent and meristematic tissues, Simple and complex tissues
3.2 Structure and function of epidermal tissue system
3.3 Uniseriate and multiseriate epidermis
3.4 Stomata: structure, types and functions
3.5 Epidermal outgrowth: glandular and non-glandular

Unit 4: IMPORTANT ANATOMICAL ASPECTS IN PLANTS
4.1 Mechanical tissue system.
4.2 Abscission of leaf
4.3 Primary structure of dicot (Sunflower) root, stem and leaves
4.4 Primary structure of monocot (Maize) root, stem and leaves
4.5 Secondary growth of Dicot stem

Mode of Transaction:Lectures; Demonstration of Experiments in Life Science Laboratory;
Educational Videos.

Suggested Activities: Identify the different tissue from leaf, stem and fruits, trichomes and Glands
importance; identify the embryo in dicot and monocot seed, Abscission and Senescence process in plants.
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Semester-4 Optional
Credit: 04
Marks:100

Microbiology and Phytopathology

Learning Outcomes:

Prospective teacher...

Understands history and scope of microbiology and applied microbiology
Understands about the omnipresence of microorganisms

Interrelates of pathogen, host and environment

Identifies the disease symptoms

Course Content:
Unit 1: PROKARYOTES
1.1 Microbiology as a field of Biology, Applied areas of Microbiology
1.2 Bacterial Structures — External to Cell Wall : Capsule, Flagella, Pili, Prostheca, Sheath & Stalk, Cell wall of
Gm Positive and Gm Negative
1.3 Modes of bacterial cell division and bacterial growth curve
1.4 Nutritional requirements & Nutritional types of bacteria

Unit 2: AKARYOTES
2.1 Introduction and General Characteristics: Definition, Structure, Classification
2.2 Bacterial Viruses: Classification, Lytic life cycle (T4 phage), lysogenic life cycle (Lambda phage)
2.3 Plant Viruses: Classification, Structure of TMV
2.4 Animal Viruses: Classification, Cytocidal effects, HIV, HBV, Ebola, Zeka, SARS-CoViD, Prion

Unit 3: PRINCIPLES OF PLANT PATHOLOGY
3.1 Importance, definitions and concepts of plant diseases
3.2 Classification of Disease
3.3 Disease triangle
3.4 Disease Cycle
3.5 Host Parasite Relationship

Unit 4: IMPORTANT DISEASES
4.1 White rust of crucifers
4.2 Powdery mildew of grapes
4.3 Citrus canker
4.4 Corn smut
4.5 Wheat rust

Mode of Transaction: Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos.
Emphasis will be given to systematic designing of experiments in the laboratory sessions.

Suggested Activities: Collection of Plant Samples identification of stage of plant diseases in different crops,
Agricultural institute visit, Collect the water sample for identification of microorganism, culture the microorgan-
ism and identify their colony and measure the growth of species.
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Semester-4 Optional
Credit: 04
Marks:100

Plant Breeding and Horticulture

Learning Outcomes:

Prospective teacher...
e Understands history and scope of microbiology and applied microbiology
e Understands about the omnipresence of microorganisms
e Interrelates of pathogen, host and environment
e |dentifies the disease symptoms

Course Content:
Unit 1: PLANT BREEDING AND MODES OF REPRODUCTION

1.1 Introduction to plant breeding

1.2 Scope and importance

1.3 Objective of plant breeding

1.4 Breeding systems: modes of reproduction in crop plants.
1.5 Vegetative, Asexual and Sexual reproduction

1.6 Modes of Reproduction

Unit 2: METHODS AND PRACTICES OF BREEDING
2.1 Introduction to selection methods
2.2 Types of selections: Mass selection, Pure line selection, Bulk selection
2.3 Techniques of Hybridization
2.4 Significance of Hybridization

Unit 3: FUNDAMENTALS OF HORTICULTURE
3.1 Importance and scope
3.2 Classification of Horticultural Crops
3.3 Nursery based propagation: Cutting, Layering, Grafting and Budding
3.4 Role of Biotechnology
3.5 Weed Management
3.6 Pest Management

Unit 4: PRODUCTION, PACKAGING AND MARKETING
4.1 Post-harvest management
4.2 Greenhouse cultivation
4.3 Production and Value Addition (Jam, Jelly, Tomato ketch-up etc)
4.4 Packaging techniques
4.5 Organic Gardening
4.6 Floriculture

Mode of Transaction: Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos.

Suggested Activities: Grafting and Budding in Garden Area, Plant Cutting and pruning for Hedges and shape for
the different plants, Bonsai, Orchids and ornamental plant cultivation.

93 | Indian Institute of Teacher Education



Curriculum Framework B.Sc.-B.Ed. 2023

Semester-4 Compulsory
Credit: 02

Laboratory Experiments in Botany lll

Marks:50

SUGGESTED EXPERIMENTS:

To study method used for Maceration, peeling and smearing.

To study the shoot apex and root apex.

To study the complex plant tissues.

To study the different types of stomata and trichomes.

Anatomical study of primary Dicot Root.

Anatomical study of Monocot roots.

Anatomical study of primary Dicot stems.

Anatomical study of primary Monocot stems.

Anatomical study of primary Dicot leaves and Monocot leaves.
Characters used for study of pollen Grains.

The study of pollen grains of some common plants: Canna indica, Datura stramonium, Hibiscus.
Germination of pollen grains.

To dissect out embryo and cellular Endosperm from cucumber seeds.
To dissect out from various bean seeds.

L.S. of maize grain showing monocot embryo.

94 | Indian Institute of Teacher Education



Curriculum Framework B.SC.-B.Ed. 2023

Semester-4 Compulsory
Credit: 02
Marks:50

Laboratory Experiments in Botany IV

SUGGESTED EXPERIMENTS
MICROBIOLOGY AND PHYTOPATHOLOGY
e Preparation of glassware for sterilization and disposal of laboratory media and cultures
e Study of bacterial motility by hanging drop method.
e Monochrome Staining: Positive Staining of Bacilli and Yeast
e Monochrome Staining : Negative Staining of Tooth Tarter sample
e Differential Staining : Gram’s Staining
e |Isolation of bacteria by streak plate/pour plate and spread plate technique
e Enumeration of bacterial number by viable count technique.
e To study different symptoms observed in surrounding plants.
e To study Disease triangle
e To study Disease cycle
e Study of symptoms of white rust of crucifers

PLANT BREEDING AND HORTICULTURE
e Phenology of any two of each: fruit, vegetables and flowering crops
e Study of garden containers and filling of pots and pits and plantation
e plants of each fruit, vegetable and flowering crops
e Study of cutting, layering, budding and grafting
e Study of technique of training and pruning
e Methods of harvesting of cut flowers and their preservation methods
e Methods of making dry flowers
e Visit to any one Nursery unit, Commercial Orchards, fruit market, floriculture
e Industry and submission of report in Practical Examination
e To study Fertilization and Life cycle of Angiosperm plants
e To study Reproductive Morphology and Floral Biology of Crops
e To study Hybridization techniques: Selfing, Emasculation and Crossing
e Practice of hybridization techniques in a self-pollinated and cross pollinated plants (any available
plant).
e Polyploidy induction in Allium cepa by colchicine. (Demonstration only)
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PHYSICS
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Semester-4 Compulsory
Credit: 04
Marks:100

Classical and Nuclear Physics

Learning Outcomes:
Prospective teacher...
e Understands the foundation of physics — the theory of classical mechanics and the laws of Physics in the
context of the micro world.
e understands the underlying mechanics of atomic and sub-atomic phenomena.
e Learns about the wide variety of physical phenomena by the Lagrangian and the Hamiltonian
formalisms.

e can generalise the laws of physics in higher dimensions and can apply the formalism of classical
mechanics to more advanced frameworks and basic properties of the nucleus and radioactive
processes.

e understands the working and the functions of nuclear detectors and accelerators.

Course Content:
Unit 1: Lagrangian Formulation
1.1 Constraints; their classification; generalized coordinates
1.2 Principle of virtual work, D’Alembert’s Principle
1.3 Lagrange’s equations of motion, Linear Generalised Potentials, Generalised Momenta and
Energy
1.4 Applications of Lagrange’s equation of motion to different physical problems

Unit 2: Hamiltonian Formulation
2.1 Hamilton Jacobi theory, Hamilton’s equation of motion in Cartesian, cylindrical and spherical
polar co-ordinates
2.2 Application of Hamilton’s equation of motion to different physical problems
2.3 Canonical transformation, Generating Function
2.4 Poisson bracket, invariance of Poisson Bracket under canonical transformation

Unit 3: General Properties of Nucleus
3.1 Constituents of Nuclei and their intrinsic properties, Nuclear size, Nuclear mass, packing
fraction and binding energy, binding energy curve and its significance, nuclear force, Nuclear
stability
3.2 Liquid drop model. Shell Model (basics only), Weizsacher’s semi empirical mass formula,
nuclear reactions
3.3 Law of radioactive decay; Mean life and half-life; Radioactive equilibrium, Radioactive series,
Artificial radioactivity, Age of earth, Carbon dating
3.4 Alpha decay, Geiger Nuttal rules, B-decays, Pauli’s neutrino hypothesis, y-rays and their origin.
Interaction of y-particle with matter, Nuclear isomerism

Unit 4: Nuclear Phenomenon and nuclear detectors
4.1 Nuclear fission and chain reaction, Emission of delayed neutrons by fission fragments, Energy
released in the fission of U235, controlled chain reaction and basic principle of nuclear reactor
4.2 Nuclear fusion reaction, fusion and thermonuclear reactions driving stellar energy
4.3 lonization chamber, Geiger-Muller counter, Cloud chamber, Bubble chamber, Spark chamber
4.4 Van-de-Graff Generator, Linear Accelerator, Cyclotron, Betatron
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Mode of Transaction:
To create a comprehensive and effective learning experience for students pursuing this course, combination of
methods mentioned below will be used

Lectures: Classroom lectures using ICT tools to explain the theoretical concepts and principles of
Classical and Nuclear Physics

Using Laboratory Work: Practical laboratory sessions are essential for understanding experimental
aspects of Mechanics and Nuclear Physics, like radioactive processes etc.

Assignments: By giving regular assignments and problem sets to allow students apply the theoreti-
cal concepts to solve problems related to Classical Mechanics and Nuclear Physics

Presentations: Students will be asked to give presentations on specific topics related to Classical
Mechanics and Nuclear Physics enhancing their communication and research skills.

Computer Simulations: The use of computer simulations or software tools can aid in visualizing
and understanding certain phenomena in Classical Mechanics and Nuclear Physics.

Access to Online Resources: Such as e-books, videos, and educational websites, can supplement
the learning process.

Suggested Activities:
Hands-on activity to help the students visualize and understand different models of the nucleus.

Introduce students to computer simulations or software tools that simulate nuclear phenomena
like radioactive decay, binding energy, or nuclear force.

Organize problem-solving sessions where students can work on complex problems related to Clas-
sical Mechanics and Nuclear Physics collaboratively. This fosters teamwork and critical thinking.
Arrange visits to industries or research laboratories to expose students to real-world applications
and career opportunities.

Facilitate group discussions on challenging topics or recent research papers, encouraging students
to exchange ideas and opinions.

Encourage students to create do-it-yourself (DIY) demonstrations of mechanics and nuclear physics
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Semester-4 Optional
Credit: 04
Marks:100

Thermodynamics and Statistical Physics

Learning Outcomes:

Prospective teacher...
e Understands and utilizes the terms and basic methods of Statistical Physics.

e Derives expressions for the variation of various properties of macroscopic amounts of material, also ap-
preciates the different statistics arising from distinguishable and indistinguishable particles and relates
these to the behaviour of solids and gases.

e Understands partition functions and Thermodynamic state functions analytically in some specific cases.

e Analyses the distinction between Fermi Dirac, Bose-Einstein and Maxwell-Boltzmann statistics, and the
origin of these differences.

e comprehends non-classical behaviours such as Electron Degeneracy pressure and Bose-Einstein Con-
densation.

Course Content:
Unit 1: Basics of Thermodynamics
1.1 Laws of thermodynamics and their consequences
1.2 Thermodynamic potentials, Derivations of Maxwell’s Relations. Applications of Maxwell’s Relations:
Clausius Clapeyron equation, Values of Cp-Cv, Tds Equations, Joule-Kelvin Coefficient for Ideal and
Van der Waal Gases, Energy Equations and Change of Temperature during an Adiabatic Process
1.3 phase equilibria. Phase space, Helmholtz Function, Gibbs Function, Enthalpy, Phase Transitions:
First-order phase transitions, Second-order phase transitions, The T dS Equations, Related Numerical
1.4 micro- and macro-states. Micro-canonical, canonical and grand-canonical ensembles and partition
functions

Unit 2: Classical and Quantum Statistics
2.1 Stefan-Boltzmann Law: Thermodynamic Proof. Radiation Pressure.
2.2 Spectral Distribution of Black Body Radiation. Wien’s Distribution Law and Displacement Law.
Rayleigh-Jean’s Law.
2.3 Ultraviolet Catastrophe. Planck’s Quantum Postulates
2.4 Planck’s Law of Blackbody Radiation

Unit 3: Statistical Ensemble
3.1 Statistical description of states , Micro canonical ensemble, Canonical ensemble
3.2 Mean value and fluctuations, Grand canonical ensemble
3.3 Fluctuations in the number of particles of a system in a grand canonical ensemble.
3.4 Three Distributions: Maxwell-Boltzmann Distribution, Fermi-Dirac distribution, Bose-Einstein
Distribution

Unit 4: Some applications
4.1 Statistical interpretation of basic thermodynamic variables
4.2 ldeal gas, Gibbs paradox
4.3 Law of Equipartition of Energy — Applications to Specific Heat and its Limitations.
4.4 Electron gas in a Metal. Specific Heat of Metals. White Dwarf Stars. Chandrasekhar Mass Limit
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Mode of Transaction:

Classroom lectures with use of visual aids, such as PowerPoint presentations, animations, and Videos, to
help students better understand abstract concepts and visualize the processes involved to understand
the fundamental concepts and principles of thermodynamics and statistical mechanics.

Group discussions and debates can help students grasp the concepts from multiple perspectives.

Using computer simulations and modelling software, students can explore complex systems and ob-
serve how variables affect thermodynamic processes or statistical behaviour.

Suggested Activities:

Suggested to assign students to research and present real-life applications of thermodynamics and sta-
tistical mechanics in various industries, such as engineering, meteorology, and materials science.

Use computer simulations to model the behaviour of a system of particles, such as the ideal gas or the
Ising model, to study statistical mechanics concepts like entropy, microstates, and microstates.

Set up an experiment to verify the ideal gas law using a gas-filled container, pressure gauge, and tem-
perature measurement. This activity reinforces the relationship between pressure, volume, and tem-
perature in gases.
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Semester-4 Optional
Credit: 04
Marks:100

Electronics

Learning Outcomes:

Prospective teacher...

Course
Unit 1:
1.1
1.2

1.3

Unit 2:
2.1

2.2

2.3

2.4

Unit 3:
3.1

3.2
3.3

3.4

understands the fundamental concepts in electronics, including voltage, current, resistance, and power
and can identify and work with various electronic components such as resistors, capacitors, inductors,
diodes, transistors, and integrated circuits (ICs).

Analyses and designs electronic circuits, including series and parallel circuits, using techniques such as
Ohm'’s law and Kirchhoff’s laws.

understands the principles of transistor operation, including bipolar junction transistors (BJTs) and
field-effect transistors (FETs), and their use in amplifiers and switching circuits.

Content:

Basics of Electronics and Circuits

Electronic components, Basic idea of Passive components (Resistors, Capacitors, Inductors) and Active
components, types of capacitors and different type of inductors.

RL circuits (Growth and decay of current), RC circuit (Charging and discharging of capacitor) L-C-R circuit
in series with DC source.

How to get better DC, Shunt capacitor filter, Series inductor filter, Choke — input LC filter, The CLC or PI
filter.

Diode and Transistor

Use of diodes in rectifiers, Half wave rectifier, Full wave rectifier, Ripple factor and rectification
efficiency, Performance of half wave rectifier, Performance of full wave rectifier.

Types of diodes, Zener diode, light emitting diode (LED), photo diode, and other diodes: the tunnel
diode, the Schottky diode, the PIN diode, Varactor diode, and the silicon-controlled rectifier (SCR).
Structure of Transistor, Working of a Transistor, Relation between Different Current in Transistor

(I, 1, 1.).Three Configurations of Transistor, Transistor Characteristics (CB and CE Configuration)
Transistor input characteristics, 3 biases of transistors (fixed bias, self-bias and potential divider bias)

Field Effect Transistor (FET) and Operational Amplifier

FET- Types of FET, Construction and Working of JFET, Advantage of JFET and difference between JFET and
BJT, Output Characteristics of JFET, Parameters of JFET.

UJT- Construction & Working of UJT, Advantages & Applications of UJT.

Basic Concepts, Ideal operational amplifier, Practical Inverting and Non-Inverting OP-AMP,
Characteristics of OP-AMP

Applications of OP-AMP: As a Scale Changing- Phase Shifting and Summing amplifier, Voltage Follower,
Integrator, Differentiator, Logarithmic and Antilogarithmic amplifier.
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Unit 4: Digital Electronics
4.1 Analog and Digital Signal, Introduction to Number Systems, Decimal to Binary and Binary to Decimal
Conversion, Binary Coded Decimal Code.
4.2 AND, OR and NOT Gates using Diode, NAND & NOR Gate, NAND and NOR Gate as a universal gate,
Boolean Algebra and Theorems, De Morgan’s Theorems.
4.3 Combinational and Sequential logic circuits. Multiplexer and Demultiplexer.
4.4 RS flip-flop, Clocked RS flip-flop, D flip-flop, JK flip-flop.

Mode of Transaction:
¢ To Create a comprehensive and effective learning experience for students pursuing electrical circuits
and electronics. ICT based learning, Using Laboratory work, Presentation, Assignment and Access to
online resources.

Suggested Activities:Topic related live demonstration in the classroom, ICT based Teaching — learning,

Experiment work in Physics Lab
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Semester-4 Compulsory
Credit: 02
Marks:50

Physics Practical Il

Learning Outcomes:
Prospective teacher...

Learns about the usage of electrical systems, including various electrical measurements like current,
resistance, voltage, capacitance, etc.

Uses the analytical techniques effectively and performs graphical analysis to the experimental data.

Gains practical knowledge by applying the experimental methods to correlate with the theories of
Physics.

Course Content:

To determine value of Boltzmann constant using V-l characteristic of PN diode.

To determine value of Planck’s constant using LEDs of at least 4 different colours.
To calculate the nuclear Binding Energy per nucleon using formula of given atoms.
To study energy bandgap of PN junction diode.

To study Zener diode as a voltage regulator.

To study the characteristics of a Transistor in CE configuration.

To study the characteristics of a UJT.

To study and draw the characteristics of half wave and full wave rectifiers.

To study and draw the characteristics of FET in common drain configuration.

To study | — V Characteristics of Semiconductor Diode.

Mode of Transaction: Physical experiments in the lab, Board work, E-resources, Virtual Lab

Suggested Activities: Group discussion, Presentation, Quiz, Practical Viva Session
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Semester-4 Compulsory
Credit: 02
Marks:50

Physics Practical IV

Learning Outcomes:

Prospective teacher...
e Learns about the various temperature sensor systems, as well as various electrical measurements like
current, resistance, voltage, capacitance, etc.

e Uses the analytical techniques effectively and performs graphical analysis to the experimental data.

e Gains practical knowledge by applying the experimental methods to correlate with the theories of Phys-
ics.

e Develops professional skills in acquiring and applying the knowledge outside the classroom through
design of a real-life instrumentation system.

Course Content:
e To study the variation of resistance of a Thermistor with temperature.
e To study the variation of hermos emf and sensitivity of thermocouple.
e To study the characteristics of RTD (Resistance Temperature Detector).
e To determine value of Boltzmann constant using V-l characteristic of PN diode.
e To study the | — V Characteristics of FET
e To study the | —V Characteristics of UJT
e To study Semiconductor Diode Characteristics.
e To study the characteristics of a Transistor in CE configuration.
e To verify the truth table of RS flip-flop

e To verify the truth table of JK flip-flop
Mode of Transaction: ICT and Virtual lab learning, Physical experiments in the laboratory

Suggested Activities: Group discussion, Quiz and Presentation
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MATHEMATICS
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Semester-4 Compulsory
Credit: 04
Marks:100

Differential Equations

Learning Outcomes
This course will enable students to
e Find the solution of ordinary differential equation by various methods.
e Evaluate the solution of higher order differential equation by method of undetermined coefficients
and variation of parameter
e Learn the formation of partial differential equations
e Evaluate the first order partial differential equation

Course Content:
Unit 1: Differential Equations: Their Formation and Solutions
1.1 Differential equation: definition, Order and degree of a differential equation, Linear and non-linear
differential equations, Solution of a differential equation
1.2 Complete primitive (or general solution). Particular solution and singular solution
1.3 Formation of differential equations
1.4 The Wronskian, Linearly dependent and independent set of functions

Unit 2: Equations of first order and first degree
2.1 Separation of variables, Transformation of some equations in the form in which variables are separable
2.2 Homogeneous equations, Equations reducible to homogeneous form
2.3 Pfaffian differential equation, Exact differential equation, Necessary and sufficient conditions for a
differential equation of first order and first degree to be exact
2.4 Integrating factor, Linear differential equation, Equations reducible to linear form, Bernoulli’s equation

Unit 3: Higher order differential equations
3.1 Differential operator (D), Linear homogeneous and non-homogeneous higher order differential
equation with constant coefficients, Complementary and particular Integral (solution)
3.2 Methods of undetermined coefficients method
3.3 Variation of parameters of second order ODE
3.4 Euler-Cauchy equation

Unit 4: Partial Differential Equation
4.1 Formation of partial differential equations by the elimination of arbitrary constants and arbitrary
functions
4.2 Partial differential equations of the first order, The complete and particular Integrals
4.3 Lagrange’s solution of linear equations
4.4 Some special types of equations which can be solved easily by the method other than Charpit’s
method.

Mode of Transaction: Lectures cum Discussion, Project, Presentation, Assisgnment

Suggested Activities: Application of Differential Equations to Real world Problems
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Semester-4 Compulsory
Credit: 02
Marks:50

Applications of Differential Equations

Learning Outcomes:
Prospective teacher...
e Develops the skills to transform real phenomenon to differential equations
e Acquires knowledge of mathematical modelling
e Understands various numerical differentiation technique
e Finds the solution to various differential equations

Course Content:
Unit 1: Applications of equation of first & Second order
1.1 Population growth problems, Radioactive decay problems
1.2 Newton’s law of cooling problems
1.3 Newton’s second law and Hooke’s law
1.4 The differential equation of the vibrations of a mass on a spring, Free, undamped motion, Free,
damped motion, Electric circuit problems

Unit 2: Numerical Differentiation
2.1 Taylor series method
2.2 Euler’s method, Euler’s modified method
2.3 Runge Kutta Methods (2™ and 4% order)

2.4 Milne’s predictor-corrector method

Mode of Transaction: Discussion, Mathmetica,Presentation

Suggested Activities: Application of Differential equations to real world applications.
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Semester-4 Optional
Credit: 04
Marks:100

Group Theory

Learning Outcomes:
Prospective teacher...
e Checks abelian and non-abelian groups.
e Can verify Lagrange’s theorem.
e Evaluates order of permutation.
e Understands and check homomorphism and isomorphism of groups.

Course Content:
Unit 1: Groups
1.1 Basic concepts- Set, Relation, Equivalence relation, Function & binary operation on set
1.2 Definition and examples of group, Basic property of group
1.3 Equivalent definition of group, Finite group and their tables
1.4 Abelian and non-abelian groups

Unit 2: Subgroup
2.1 Subgroup-definition & examples, Order of a group and order of an element
2.2 Cyclic subgroup generated by an element, cosets and its properties
2.3 Lagrange’s theorem and its applications
2.4 Euler’s theorem, Fermat theorem

Unit 3: Permutations and normal subgroup
3.1 Definition and example of permutations, Cycle, Transposition, Even and odd permutation
3.2 Order of permutation, Inverse of permutation
3.3 Normal subgroup: definition and examples
3.4 Results on normal subgroups

Unit 4: Homomorphism and isomorphism of Groups
4.1 Isomorphism of groups, Properties of cyclic groups, Isomorphism of cyclic groups
4.2 Homomorphism of groups & their properties
4.3 Kernel of homomorphism
4.4 Fundamental theorem for homomorphism

Mode of Transaction: Lectures, Discussion, Presentation, Assisgnment, Project

Suggested Activities: Application of Groups to real world applications
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Semester-4 Optional
Credit: 04
Marks:100

Real Analysis

Learning Outcomes:
Prospective teacher...
e Checks countable and uncountable sets.
e Evaluates the limit superior and inferior of the sequence.
e Can verify the uniform and Lipschitz continuity of the function.
e Finds the limit of the function using L'Hospital rule.

Course Content:
Unit 1: Basics of Real Numbers
1.1 Real number system, algebra of real numbers, real valued function, one-one and onto function
1.2 Upper and lower bounds
1.3 LUB property and its application
1.4 Countable and uncountable sets

Unit 2: Sequences and continuous functions
2.1 Overview of Sequences and its convergence
2.2 Cauchy sequence and results based on it
2.3 Concept of Continuous functions, example and results on it
2.4 uniform continuity

Unit 3: Differentiation
3.1 Derivative of a function, the mean value theorem
3.2 Inverse function theorem
3.3 Intermediate value property for derivative
3.4 UHospital rule

Unit 4: Riemann Integration
4.1 Darboux integrability: lower and upper Darboux (Riemann) sumes, its properties
4.2 Definition of Darboux (Riemann) integral
4.3 Properties of the Integral
4.4 Fundamental theorem of calculus

Mode of Transaction:Lectures, Discussion, Presentation, Assisgnment, Project

Suggested Activities: Application of basic real analysis to other theories.
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Semester-4 Compulsory
Credit: 02
Marks:50

Applications of Integral Transform

Learning Outcomes:
Prospective teacher...
e Computes the Fourier transform of a function.
e Evaluates the series sum using transforms.
e Understands the applications of transform in detail.

Course Content:
Unit 1: Fourier Transform
1.1 Overview of Fourier series: Basic concepts and definition of Fourier transform
1.2 Fourier cosine and Sine transform
1.3 Properties of Fourier transform
1.4 Important results on Fourier series and Fourier transform

Unit 2: Series solution using Fourier Series and Fourier transform
2.1 Examples of Fourier transform
2.2 Examples of Fourier series
2.3 Sum of the series by Fourier series and Fourier transform
2.4 More applications on Fourier transform

Mode of Transaction: Lectures, Discussion, Presentation, Assisgnment

Suggested Activities:
e Application of Fourier series and Fourier transform to real world
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SEMESTER V
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Semester - V

Education Theory 2 120 8 60 140 200

i o Theory 2 120 8 60 140 200
Science Principal -

Practical i 120 4 30 70 100

Total 6 360 20 150 350 500

1 Education | Pedagogy of Science Theory | Compulsory | 60 4 30 70 100
. Pedagogy of
2 Education Mathematics Theory | Compulsory | 60 4 30 70 100
3 Chemistry | Organic Chemistry Il Theory | Compulsory | 60 4 30 70 100
. Polymer Chemistry/ .
4 Chemistry Analytical Chemistry Theory Optional 60 4 30 70 100
5 Chemistry | Chemistry Practical V Practical [ Compulsory [ 60 2 15 35 50
6 Chemistry | Chemistry Practical VI Practical [ Compulsory [ 60 2 15 35 50
Plant Physiology &
7 Botany Metabolism Theory | Compulsory | 60 4 30 70 100
8 Botany !.aboratory IS Practical [ Compulsory [ 60 2 15 35 50
in Botany V
Plant Tissue Culture &
Plant Biotechnology/ .
9 Botany Environmental Science & Theory Optional 60 4 30 70 100
Climate Change
10 Botany !_aboratory 242 Practical [ Compulsory [ 60 2 15 35 50
in Botany VI
11 Physics Solid State Physics Theory | Compulsory | 60 4 30 70 100
12 Physics Physics Practical V Practical | Compulsory | 60 2 15 35 50
Introduction to
Nanoscience and
13 Physics Nanotechnology Theory Optional 60 4 30 70 100
Atomic and Molecular
Physics
14 Physics Physics Practical VI Practical | Compulsory | 60 2 15 35 50
15 [ Mathematics Eleimanizy Ml o Theory | Compulsory | 60 4 30 70 100
Theory
16 | Mathematics | Numerical Analysis Practical [ Compulsory [ 60 2 15 35 50
9 | wirereife || E00E e Theory | Optional | 60 4 30 70 100
Operations Research
18 | Mathematics | LaTeX programming Practical [ Compulsory [ 60 2 15 35 50
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Semester-5 Compulsory
Credit: 04
Marks:100

Pedagogy of Science

Learning Outcomes:

Prospective teachers...

Understands the aims and objectives of teaching Science.
Understands Lesson Planning and Unit Lesson Planning.
Understands Teaching Learning Resources in Science.
Understands Curriculum of Science and Science Textbook.

Course Content:
Unit 1: Aims and Objectives of Teaching Science
1.1 Meaning of Science and Elements of Science: Facts, Concept, Principles, Law, Hypothesis,
Generalization
1.2 Taxonomy of Educational Objectives with reference to various domain
1.3 General, Specific and Instructional Objectives of Teaching Science
1.4 Aims and Objectives of Teaching Science according to NCFSE-2023

Unit 2: Lesson planning and Unit Lesson Planning
2.1 Lesson planning : Concept, Characteristics, Steps and Advantages
2.2 Unit Lesson Planning: Concept, Characteristics, Steps and Advantages
2.3 Techniques: Oral work, Drill and review, Assignment, Brain-storming, Play-way
2.4 Evaluation of lesson Execution with various point of view

Unit 3: Teaching Learning Resources in Science

3.1 Teachng Aids: Concept, Importance, Principles of selection of Teaching Aid

3.2 Classification of Teaching Aids and Improvised teaching aids

3.3 Various Learning and Reference Resources in science: Science fiction (Rhymes, Hykus, Drama)
Journal and Magazine,Encyclopedia, Reference Books, Virtual lab, Apps, Documentaries
and Movies of Science and Scientists, Websites and Blogs

3.4 Science Laboratory: Concept, Types and Importance, Planning and layout of General Science
Laboratory, Characteristics of Laboratories at Higher Secondary Level, Maintenance of Science
laboratory

Unit 4: Curriculum of Science and Science Textbook
4.1 Obijectives of Science Curriculum at Various level
4.2 Importance of Textbook, Characteristics of ideal textbook and Evaluation of Science Textbook.
4.3 Teacher Handbook: Concept, Characteristics and Importance
4.4 Co-curricular activities: Science club, Science fair, Field Trip, National Talent Search examination

Suggested Activities: Prepare Lesson Plan, Book Review of Text Book, Collection of Teacher's Handbook,
Visit of Science fair, Visit of Science Lab of various school
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Semester-5 Compulsory
Credit: 04
Marks:100

Pedagogy of Mathematics

Learning Outcomes:
Prospective teacher...
e Understands the aims and objectives of teaching Mathematics.
e Understands Lesson Planning and Unit Lesson Planning.
e Understands Teaching Learning Resources in Mathematics.
e Understands Curriculum of Mathematics and Mathematics Textbook.

Course Content:
Unit 1: Aims and Objectives of Mathematics
1.1 Elements of Mathematics: Axioms, Postulates, Propositions and Theorems
1.2 Taxonomy & Revised Taxonomy of Educational Objectives
1.3 General and Specific Objectives and Instructional Objectives of Teaching Mathematics
1.4 Aims and Objectives with reference to NCFSE 2023

Unit 2: Lesson Planning and Unit Lesson Planning
2.1 Lesson planning : Concept, Steps and Advantages and Characteristics of Ideal lesson plan
2.2 Unit Lesson Planning: Concept, Steps and Advantages
2.3 Techniques: Oral work, Drill and review, Assignment, Brain-storming, Group work
2.4 Evaluation of Lesson execution with various point of view

Unit 3: Teaching Learning Resources in Mathematics

3.1 Teaching Aids: Concept, Importance, Principles of selection and Classification of Teaching Aids,
Improvised teaching aids

3.2 Various Learning and Reference Resources in Mathematics: Journal and Magazine, Reference Books,
Virtual lab, Apps, Documentaries and Movies of Mathematics and Mathematicians, Websites and Blogs

3.3 Mathematics Laboratory : Need, Importance, Use and Resources

3.4 Contribution of Indian Mathematicians: Aryabhatta, Brahmgupta, Bhaskaracharya, Shridhar Achary,
Shrinivas Ramanujan, Lilavati, Shakuntaladevi

Unit 4: Curriculum of Mathematics and Mathematics Textbook
4.1 Objectives of Mathematics Curriculum at Various level
4.2 Importance of Textbook, Characteristics of ideal textbook and Evaluation of Mathematics textbook
4.3 Teacher Handbook: Concept, Characteristics and Importance
4.4 Co-curricular activities: Mathematics Club, Fair, Field Trip, Maths Olympiad

Suggested Activities: Prepare Lesson Plan, Book Review of Text Book, Collection of Teacher's Handbook
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Semester-5 Compulsory

Credit: 04
Marks:100

Organic Chemistry Il

Learning Outcomes:
Prospective teacher...
e Develops an understanding of aromaticity.
e Gains knowledge of polynuclear hydrocarbons.
e Understands the chemistry of heterocyclic compounds.
e  Grasps the chemistry of organometallic compounds and their applications.

Course Content:
Unit 1: Concept of Aromaticity
1.1 Structure of Benzene
1.2 Huckel’s Rule and Aromaticity
1.3 Aromaticity in three, four, five, six, seven, eight membered ring system
1.4 Aromaticity in annulenes and other ring system
1.5 Anti-aromatic and non aromatic compounds
1.6 Nomenclature of aromatic compounds
1.7 Preparation and chemical properties of benzene, toluene and styrene

Unit 2: Polynuclear Hydrocarbons
2.1 Introduction
2.2 Structure of Naphthalene
2.3 Aromaticity of Naphthalene
2.4 Preparation and chemical properties of Naphthalene
2.5 Structure of Anthracene
2.6 Preparation and chemical properties of Anthracene

Unit 3: Heterocyclic compounds
3.1 Introduction
3.2 Classification and nomenclature of heterocyclic compounds
3.3 Structure, Aromatic characteristics of pyrrole, furan, thiophene and pyridine.
3.4 Basicity of pyridine
3.5 Preparation of pyrrole, furan, thiophene and pyridine
3.6 Chemical reactions of pyrrole, furan, thiophene and pyridine

3.7 Introduction to fused heterocyclic compounds

Unit 4: Organometallic compounds

4.1 Introduction, properties and applications

4.2 Organomagnesium Halides- Grignard reagent : Preparation
4.3 Grignard reagent : Chemical reactions and limitations

4.4 Organolithiums: preparation, Chemical reactions

Mode of Transaction:
e PPT, Video lectures, Chalk & talk

Suggested Activities:,
e Group discussion, Study 3-dimensional models of heterocyclic structures
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Semester-5

Polymer Chemistry

Optional
Credit: 04

Learning Outcomes:
Prospective teacher...

Understands basic polymer concepts and classification.

Learns about polymerization types, including addition and condensation polymerization.
Acquires knowledge of techniques for determining polymer molecular weight.

Gains insight into the synthesis of well-known polymers.

Course Content:

Unit 1:
1.1

1.2

1.3
14
1.5

Unit 2:
2.1

2.2

2.3
2.4
2.5

Unit 3:
3.1
3.2
3.3

3.4
3.5

Unit 4:
4.1
4.2
4.3
4.4
4.5

Basic concepts of polymer chemistry -
Introduction- Monomer, Polymer, Degree of Polymerisation, Constitutional Repeating Unit
(CRU), Functionality

Classification of polymers on basis of (i) Source (ii) type of polymerisation process used in
synthesis (iii) nature and type of chain (iv) Solid state behaviour of polymer chains,
Isomerism in Polymer chains

Intermolecular forces in Polymers

Polymer waste disposal and remedies

Types of Polymerization -
Introduction, Distinction between Chain Growth Polymerisation (Addition Polymerisation)
and Step Growth Polymerisation (Polycondensation Polymerisation)

Mechanism of Polymerisation (Free Radical, Cationic and Anionic), Coordination
Polymerisation

Kinetics of Free Radical Addition (Chain) Polymerisation

Kinetics of Cationic Polymerisation

Kinetics of Anionic Polymerisation

Molecular weight of Polymers =
Concepts of mass, number, viscosity and sedimentation average molecular weights
Polydispersity and molecular weight distribution

Measurements of molecular weights, end group, viscosity, light scattering, osmotic and
ultracentrifugation method

Gel permeation chromatography, polymer fractionation

The practical significance of molecular weights

Important polymers =
Polyesters

Polyamides

Phenol formaldehyde resins urea formaldehyde resins, epoxy resins

Polyurethanes

Natural and synthetic rubber

Mode of Transaction:PPT, Video lectures, Chalk & talk

Suggested Activities: Group discussion, Hands on training

Marks:100
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Semester-5 Optional
Credit: 04
Marks:100

Analytical Chemistry

Learning Outcomes:

Prospective teacher...
e Understands titration phenomena based on the nature of compounds.

Grasps the electrochemical responses of compounds to different electrical parameters.
Can prepare samples for chromatographic analysis, gaining practical expertise.
Comprehends the phenomena underlying specific characteristic spectra obtained in spectroscopy.

Course Content:

Unit 1: Titrimetric analysis
1.1 Introduction and types of titrations
1.2 Acid—Base Titration curves, detection of endpoint, qualitative and quantitative applications
1.3 Redox titration, detection of endpoint, quantitative applications
1.4 Complexometric titration, detection of endpoint, quantitative applications
1.5 Precipitation titration, detection of endpoint, quantitative applications

Unit 2: Electroanalytical methods
2.1 General introduction, advantages and disadvantages
2.2 Classification of electroanalytical methods
2.3 Conductometry and applications
2.4 Potentiometry and applications
2.5 pH metry and applications

Unit 3: Chromatographic methods
3.1 Introduction
3.2 Classification of chromatographic techniques and short outlines of all chromatography
3.3 Paper chromatography
3.4 Thin layer chromatography
3.5 Column chromatography and types of columns

Unit 4: spectroscopic methods
4.1 Introduction
4.2 Electromagnetic spectrum
4.3 Interaction of Electromagnetic Radiation with Matter
4.4 Classification into atomic spectroscopy and molecular spectroscopy
4.5 Atomic absorption and atomic emission spectroscopy
4.6 Molecular fluorescence, phosphorescence and chemiluminescence spectroscopy

Mode of Transaction: Chalk and Talk, Projector presentation and online videos to understand analytical
methods

Suggested Activities: Group discussion, Practical activities
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Semester-5 Compulsory
Credit: 02
Marks:50

Chemistry Practical V

Learning Outcomes:

Prospective teacher...
e Gains an understanding of organic qualitative analysis.

e Acquires knowledge of handling various glassware and chemicals.

Course Content:-

Practical 1: Organic solid binary mixture separation: (Minimum : 8)
To carryout separation of binary organic mixtures (solid + solid) and qualitative analysis of separated
substances.Mixture of following types can be given for separation and identification purpose.
Combination of Soluble (Acid/Phenol/Neutral) +Insoluble (Acid/Base/Phenol/Neutral)

Mode of Transaction:
e Chalk and Talk, Power point presentation

Suggested Activities:
e Group discussion, Practical activities
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Semester-5 Compulsory
Credit: 02
Marks:50

Chemistry Practical VI

Learning Outcomes:
Prospective teacher...
e Determines polymer molecular weight.
e Develops analytical skills.
e Masters the use of chromatographic techniques.
e Handles chemicals and other utilities with skill.
e Conducts qualitative analysis of polymers.
e Enhances accuracy and precision in experiments.
o Performs the separation of amino acid mixtures using chromatography.
e Performs both qualitative and quantitative analysis of inorganic substances.

Course Content:
Practical 1: Polymer analysis (Minimum 4)
1.1 To determine the viscosity of various resins
1.2 Determination of molecular weight of a polymer (Polystyrene) by viscometry
1.3 Determination of molecular weight of a polymer (Polyvinyl alcohol) by viscometry
1.4 Determination of molecular weight of a polymer (PEG-400) by viscometry
1.5 Determination of molecular weight of a polymer (PEG-6000) by viscometry
1.6 Determination of molecular weight of a polymer (Gelatine) by viscometry
1.7 Determination of molecular weight of a polymer (Starch) by viscometry

Practical 2: Chromatographic separation (Minimum 4)

2.1 Separation and identification of DL-alanine and L-lysine amino acids by paperchromatography

2.2 Separation and identification of L-leucine and L-alanine amino acids by paperchromatography

2.3 Separation and identification of L-leucine and glycine amino acids by paperchromatography

2.4 Separation and identification of sugars (glucose, fructose and sucrose) by paper
chromatography

2.5 Separation and identification of DL-alanine and L-lysine amino acids by thin layer
chromatography (TLC)

2.6 Separation and identification of DL-alanine and L-leucine amino acids by thin layer
chromatography (TLC)

2.7 Separation and identification of mixture of organic compounds

2.9 Separation of pigments from the extract of spinach leaves by thin layer chromatography(TLC)

Mode of Transaction:
e Chalk and Talk, Power point presentation

Suggested Activities:
e Group discussion, Practical exercise
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Semester-5 Compulsory
Credit: 04
Marks:100

Plant Physiology and Metabolism

Learning Outcomes:

Prospective teacher...

Defines plant physiological concepts and biochemical terms.

Explains of the physiological processes like photosynthesis, respiration, transpiration and vernalization
e Demonstrates various physiological and metabolic pathways in plant.

Learns about the movement of sap and absorption of water in plant body

Course Content:
Unit 1: PLANT-WATER RELATIONS
1.1 Physical properties of water, Importance of water to plant life
1.2 Diffusion, imbibition and osmosis; concept & components of Water potential
1.3 Absorption and transport of water (Ascent of sap)
1.4 Transpiration —Definition, types of transpiration, structure and opening and closing mechanism of
stomata

Unit 2: PHOTOSYNTHESIS
2.1 Photosynthetic Pigments (Chl a, b, xanthophylls, carotene)
2.2 Photosystem | and Il, reaction center, antenna molecules
2.3 Electron transport and mechanism of ATP synthesis
2.4 (C3, C4 and CAM pathways of Carbon fixation

Unit 3: RESPIRATION
3.1 Glycolysis (EMP) and its significance
3.2 TCA Cycle and its significance, Calculation of ATP
3.3 ETS in Mitochondria: Carriers and Complexes
3.4 Pentose phosphate pathway (HMP Shunt) and Glyoxylate Cycle

Unit 4: PHOTOMORPHOGENESIS
4.1 Photoperiodism (SDP, LDP, Day Neutral plants)
4.2 Phytochrome, Cryptochrome and Phototropins
4.3 Red and far red light responses on photo morphogenesis
4.4 Vernalization: role of low temperature in flowering

Mode of Transaction:
e Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos.

Suggested Activities:
e Photosynthesis and respiration process, Transportation of water, Plant Developmentand Growthanalysis
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Semester-5 Compulsory
Credit: 02
Marks:50

Laboratory Experiments in Botany V

SUGGESTED EXPERIMENTS

e Demonstration of imbibition.

e To determine the water potential of given tissue (Any tuber).

e Study of tissue water potential through potato.

e To study of transpiration in leaves.

e To study the evolution of oxygen during photosynthesis in aquatic plants.

e Estimation of chlorophyll-a and chlorophyll-b by spectrometric or colorimetric method.
¢ To demonstrate the phenomenon of plasmolysis.

¢ To demonstrate that Xylem is the Path of Conduction of Water.

¢ Measurement of stomata index on leaf.

e To study impact of light on seed germination and plant growth.
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Semester-5 Optional
Credit: 04
Marks:100

Plant Tissue Culture And Plant Biotechnology

Learning Outcomes:
Prospective teacher...
e Defines biotechnology and plant tissue culture
e Describes Plant Tissue Culture techniques.
e Explains the concept and technique of Germplasm and Cryopreservation
e Understands the technique of Hybrid plant

Course Content
Unit 1: INTRODUCTION AND LABORATORY ORGANIZATION
1.1 Definition, Origin and History of plant tissue culture
1.2 Laboratory organization (washing area, transfer area, culture area, green house)
1.3 Instruments (autoclave, laminar air flow, pH meter, oven, distillation unit)
1.4 Application of plant tissue culture

Unit 2: TECHNIQUES IN PLANT TISSUE CULTURE
2.1 Sterilization techniques
2.2 Media composition and preparation
2.3 Roles of various plant growth regulators (PGRs)
2.4 Inoculation of the explants

Unit 3: TYPES OF CULTURES
3.1 Organ and Callus culture
3.2 Cell and protoplast culture
3.3 Meristem Culture
3.4 Micro propagation

Unit 4: BIOTECHNOLOGY
4.1 Plant regeneration, Somatic embryogenesis
4.2 Germplasm and Cryopreservation
4.3 Synthetic seed
4.4 Distant hybridization

Mode of Transaction:
e Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos.

Suggested Activities:

e Collection of Plant Samples for in vitro culture using different explants, explant sterilization methods,
Inoculation and multiplication of culture plants, Hardening of plants.
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Semester-5 Optional
Credit: 04
Marks:100

Environmental Science and Climate Change

Learning Outcomes:
Prospective teacher...
e Understands core concepts and methods from ecological and physical sciences and their application in
environmental problem-solving.
e Appreciates that one can apply systems concepts and methodologies to analyze and understand inter-
actions between social and environmental processes.

e Understands the global environment threats and will start thinking in the direction to resolve the
o  Knows the key concept of waste and its management

Course Content:
Unit 1: THE BIOSPHERE
1.1 Ecosystems: Types and Structure
1.2 Biomes: Introduction and the types of Biomes, Characteristic features of biomes
1.3 Biodiversity
1.4 Carbon Cycle, Nitrogen Cycle, Phosphorus Cycle, Sulphur Cycle

Unit 2: CLIMATE CHANGE
2.1 Greenhouse effect
2.2 Global Warming
2.3 Acid rain
2.4 Ozone depletion
2.5 Climate Change

Unit 3: ENVIRONMENTAL ISSUES
3.1 Carbon Sequestration and Carbon credit
3.2 Deforestation
3.3 Global atmospheric composition
3.4 Greenhouse gases and aerosols
3.5 Desertification
3.6 Biodiversity loss

Unit 4: CONSEQUENCES OF CLIMATE CHANGE
4.1 Impact of Climate change on Agriculture
4.2 Impact of Climate change on Indian Forest Ecosystem
4.3 Impact of Climate change on Marine Flora
4.4 Impact of Climate change on Major grassland of India
4.5 Remote sensing: Application and process

Mode of Transaction:
e Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos.

Suggested Activities:
o Educational Institute and Industrial visit. National park and Sanctuary Visit
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Semester-5

Laboratory Experiments in Botany 6

Compulsory
Credit: 02

SUGGESTED EXPERIMENTS

PLANT TISSUE CULTURE AND PLANT BIOTECHNOLOGY

To study the lab instruments used for tissue culture.

Preparation of Artificial seed and their germination.

To study a protocol for Preparation of Stock Solution

To study a protocol Preparation of M.S. Media.

To study Inoculation of various explant.

To study protocol of hardening in tissue culture using any cultured plant.
To study protocol of direct organogenesis using appropriate explants.

To study protocol of indirect organogenesis using appropriate explants.
To study protocol of pollen culture.

To study protocol of Banana tissue culture.

ENVIRONMENT SCIENCE AND CLIMATE CHANGE

To study types of Biomes.

To study structure and types of Ecosystem.

To study Carbon Cycle through chart.

To study Nitrogen Cycle through chart.

To study Phosphorus Cycle through chart.

To study Sulphur Cycle through chart.

To study population dynamics

To study impact of various pollution on seed germination
To study the types of waste and waste management
Phytoremediation through Plants

To study Ecosystem change on marine flora by remote sensing

Marks:50
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Semester-5 Compulsory

Solid State Physics Credit: 04
Marks:100

Learning Outcomes:

Prospective teacher...
e understands the basic principles of crystallography, including crystal systems, lattice structures, unit
cells, and crystallographic notation.

e Learns about the various symmetry operations and symmetry elements in crystals, which are essential
for describing their properties.

e Eexplores the concept of reciprocal space, which is crucial for understanding diffraction patterns and the
relationship between real and reciprocal lattices.

e Understands the seven Bravais lattices and how they are related to different crystal structures.

e understands the electrical properties of solids, including electrical conductivity in metals, semiconduc-
tors, and insulators.

e Learns about energy bands in solids, including the valence band, conduction band, and energy band gaps
and understands the concept of electron and hole carriers.

e understands the phenomenon of superconductivity and its applications in technology, including the BCS
theory and critical temperature.

e Has a clear concept of dielectric materials and their applications in capacitors and insulators, including
polarization and dielectric constants.

Course Content:
Unit 1: Crystal Structure
1.1 Amorphous and Crystalline Materials. Lattice Translation Vectors.
1.2 Lattice with a Basis — Central and Non-Central Elements. Unit Cell. Reciprocal Lattice. Types of Lattices,
Miller Indices
1.3 Types of Bonds. lonic Bond. Covalent Bond. Van der Waals Bond.
1.4 Diffraction of x-rays by Crystals. Bragg’s Law

Unit 2: Elementary Lattice Dynamics
2.1 Lattice Vibrations and Phonons: - Linear Monoatomic and Diatomic Chains and Brillouin Zones
2.2 Acoustical and Optical Phonons.
2.3 Qualitative Description of the Phonon Spectrum in Solids.
2.4 Einstein and Debye Theories of Specific Heat of Solids and T 3Law

Unit 3: Magnetic and Dielectric Properties of Matter

3.1 Dia-, Para-, Ferri- and Ferromagnetic Materials, Classical Langevin Theory of dia —and Paramagnetic
Domains

3.2 Quantum Mechanical Treatment of Paramagnetism, Curie’s law, Weiss’s Theory of Ferromagnetism
and Ferromagnetic Domains.

3.3 Discussion of B-H Curve. Hysteresis and Energy Loss, Polarization and Depolarization field

3.4 Dielectric constant, Electric Susceptibility, Polarizability, Electric Susceptibility and Classical Theory
of Electric Polarizability, Clausius Mosotti Equation.
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3.3 Discussion of B-H Curve. Hysteresis and Energy Loss, Polarization and Depolarization field
3.4 Dielectric constant, Electric Susceptibility, Polarizability, Electric Susceptibility and Classical Theory
of Electric Polarizability, Clausius Mosotti Equation.

Unit 4: Electrical Properties and Superconductivity
4.1 Elementary Band Theory of Solids, Bloch Theorem. Kronig-Penney Model. Effective Mass of Electron.
Concept of Holes
4.2 Band Gaps, Energy Band Diagram and Classification of Solids. Law of Mass Action. Insulators, and
Semi conductors, Direct and Indirect Band Gap
4.3 Superconductivity, Properties of Superconducting State, Type | and type Il Superconductors
4.4 BCS theory of superconductivity, Application of superconductors, related numerical

Mode of Transaction:
To create a comprehensive and effective learning experience for students pursuing Solid State Physics combi-
nation of methods mentioned below will be used
e Lectures: Classroom lectures using ICT tools to explains the theoretical concepts and principles of Solid
State Physics.
e Using Laboratory Work: Practical laboratory sessions are essential for understanding experimental as-
pects of Solid State Physics, like crystal structures, electrical properties, etc.
e Assignments: By giving regular assignments and problem sets to allow students apply the theoretical
concepts to solve problems related to Solid State Physics.
e Presentations: Students will be asked to give presentations on specific topics related to Solid State
Physics, enhancing their communication and research skills.
e Computer Simulations: The use of computer simulations or software tools can aid in visualizing and
understanding certain phenomena in Solid State Physics.
e Access to Online Resources: Such as e-books, videos, and educational websites, can supplement the
learning process.

Suggested Activities:

e Hands-on activity helps them visualize and understand different crystal structures.

e Introduce students to computer simulations or software tools that simulate solid-state phenomena like
crystal growth, lattice vibrations, or electronic band structures.

e Organize problem-solving sessions where students can work on complex problems related to Solid State
Physics collaboratively. This fosters teamwork and critical thinking.

e Arrange visits to industries or research laboratories working on solid-state materials to expose students
to real-world applications and career opportunities.

e Facilitate group discussions on challenging topics or recent research papers, encouraging students to
exchange ideas and opinions.

e Encourage students to create do-it-yourself (DIY) demonstrations of solid-state phenomena, such as
making simple electronic components.
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Semester-5 Optional

Introduction to Nanoscience Credit: 04
and Nanotechnology Marks:100

Learning Outcomes:

Prospective teacher...
e understands the concept of the nanoscale and its difference from macroscopic and microscopic scales,
thereby gaining basic knowledge of quantum mechanics, as it plays a crucial role in understanding na-
noscale phenomena.

e Learns how the properties of materials change at the nanoscale, including size-dependent properties
such as surface area, melting point, and optical properties.

e understands various methods for synthesizing nanomaterials, such as bottom-up approaches (e.g.,
chemical vapour deposition) and top-down approaches (e.g., lithography).

e Becomes familiar with the techniques for characterizing nanomaterials, such as scanning electron mi-
croscopy (SEM), transmission electron microscopy (TEM), and atomic force microscopy (AFM).

Course Content:
Unit 1: Introduction to Nanoscience
1.1 Introduction, Definitions of nanomaterials, Brief history of Nanomaterials and challenges in
Nanotechnology
1.2 Size effects, Classification of Nanomaterials
1.3 Various properties of nanomaterials and Applications

Unit 2: Synthesis of Nanomaterials
2.1 Bottom-up and Top-down approaches — Top-Down Processes (Physical Methods) - Ball milling,
Lithography, Arc Discharge, LASER ablation
2.2 Bottom-Up Processes (Chemical Methods) - Homogenous Nucleation, Chemical Vapor Deposition (CVD),
Molecular Beam Epitaxy (MBE), Sol-Gel, Hydrothermal growth, Microwave method.
2.3 Special Nanomaterials: Graphite, Diamond, Fullerenes, Graphene, Carbon Nanotubes — Structure,
Types, Properties, Growth and Applications

Unit 3: Nanomaterial Characterization techniques and Application
3.1 X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM),
3.2 Transmission Electron Microscopy (TEM), Atomic Force Microscopy (AFM)
3.3 Chemical Characterization: Optical Spectroscopy, Electron Spectroscopy
3.4 Photoluminescence (PL) Spectroscopy, Raman Spectroscopy, Photoelectron Spectroscopy (PES)

Unit 4: Applications of Nanomaterials
4.1 Electronic Applications, Optical Applications (nanophotonics), Energy Applications
4.2 Computing Applications, Nanomedicines, Agriculture & Food applications, Nanotechnology and
Environment
4.3 Nanotribology: Nano Tribometer
4.4 Various nano-bio-sensors and application

Mode of Transaction:

e To Create a comprehensive and effective learning experience for students pursuing nanoscience and
nanotechnology. ICT based learning, Using Laboratory work, Presentation, Assignment and Access to
online resources.

Suggested Activities:-

e Topic related live demonstration in the classroom, ICT based Teaching — learning, Experiment work in

Physics Lab
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Semester-5 Optional
Credit: 04
Marks:100

Atomic and Molecular Physics

Learning Outcomes:

Prospective teacher...
e understands the structure of atoms, including the nucleus, electrons, and energy levels, the atomic spec-
tra, including the Bohr model, line spectra, and the quantization of energy levels.

e Analyses the hydrogen atom as a model system for understanding atomic physics, including the quanti-
zation of angular momentum and the energy levels.

e comprehends the techniques of atomic spectroscopy, such as absorption and emission spectroscopy and
their applications in identifying elements and studying atomic properties.

e understands the infrared and Raman Spectra through classical and quantum
theory and their potential applications.

e Learns about lasers, laser operation, and their applications in spectroscopy and quantum optics.

Course Content:
Unit 1: Models of the atom
1.1 Rutherford’s nuclear atom model, alpha scattering experiment; Bohr’s theory of hydrogen spectra;
energy level diagram
1.2 Larmor’s Theorem, Fine structures of the spectral lines, Sommerfeld’s extension of the Bohr’s theory
1.3 Stern-Gerlach experiment, Vector atom model, L-S and J-J coupling
1.4 Normal Zeeman effect, Anomalous Zeeman effect

Unit 2: Laser and X-Rays
2.1 Characteristics of laser light, absorption, Spontaneous emission, Stimulated emission, Metastable
states,Pumping mechanisms
2.2 Theory of Laser Action, Einstein coefficients, Population inversion and light amplification
2.3 Essential components of laser, Types of Lasers, Construction and working of Ruby and He-Ne laser with
energy level diagram, Applications of Lasers
2.4 X-rays: Continuous and characteristic X-rays, Mosley’s law, Compton effect.

Unit 3: Pure Rotational and Rotational-Vibrational Spectra
3.1 Salient features of Rotational spectra, Diatomic Molecule as a rigid rotator
3.2 Explanation of rotational spectra, the non-rigid rotator, Isotope effect on rotational spectrum
3.3 Salient features of vibrational - Rotational spectra, Molecule as a harmonic oscillator, Molecule as
anharmonic oscillator
3.4 Fine structure of Infrared bands: Molecule as vibrating rotator, Diatomic molecule as symmetric top

Unit 4: Electronic and Raman Spectra
4.1 Born-Oppenheimer approximation, vibrational coarse structure of electronic transition, progressions
and sequences of vibrational bands
4.2 Franck-Condon principle, Rotational fine structure of electronic transition, band head information
4.3 Quantum and classical theory of Raman effect, Stokes and anti-Stokes lines
4.4 Vibrational Raman spectrum, Rotational Raman spectrum, selection rules
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Mode of Transaction:
To create a comprehensive and effective learning experience for students pursuing this course, combination of
methods mentioned below will be used

Lectures: Classroom lectures using ICT tools to explain the theoretical concepts and principles of Atomic
and Molecular Physics

Using Laboratory Work: Practical laboratory sessions are essential for understanding experimental as-
pects of Atomic and Molecular Physics, like working of Laser etc.

Assignments: By giving regular assignments and problem sets to allow students apply the theoretical
concepts to solve problems related to Atomic and Molecular Physics

Presentations: Students will be asked to give presentations on specific topics related to Atomic and Mo-
lecular Physics enhancing their communication and research skills.

Computer Simulations: The use of computer simulations or software tools can aid in visualizing and un-
derstanding certain phenomena in Atomic and Molecular Physics.

Access to Online Resources: Such as e-books, videos, and educational websites, can supplement the
learning process.

Suggested Activities:

Hands-on activity helps them visualize and understand different models of the atom.

Introduce students to computer simulations or software tools that simulate the working of a laser
Organize problem-solving sessions where students can work on complex problems related to Atomic and
Molecular Physics collaboratively. This fosters teamwork and critical thinking.

Arrange visits to industries or research laboratories to expose students to real-world applications and
career opportunities.

Facilitate group discussions on challenging topics or recent research papers, encouraging students to
exchange ideas and opinions.

Encourage students to create do-it-yourself (DIY) demonstrations of Atomic and Molecular Physics
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Semester-5 Compulsory
Credit: 02

Physics Practical V

Marks:50

Learning Outcomes:
Prospective teacher...

Uses various equipment to measure dielectric constant, magnetic susceptibility, Energy band gap etc.
uses the analytical techniques effectively and performs graphical analysis to the experimental data.

Gains practical knowledge by applying the experimental methods to correlate with the theories of Phys-
ics.

Applies scientific approaches to analyse different physical problems through brainstorming in a group of
peers.

Course Content:

1.

e G0 oo B

7.
8.
9.

To determine value of dielectric constant at room temperature.

To study the temperature dependent of dielectric constant of given material.

To determine the temperature coefficient using Platinum resistance thermometer
To verify Stefan’s law using electrical method

Study of semiconductors (Band gap, Carrier, Mobility)

To study the resistance temperature characteristics of Thermistor & Determine energy band gap of
semiconductor material by Thermistor.

To study the X-ray Diffraction method (Theoretical)
To determine the value of Planck’s constant
To study the behavior of ferromagnetic material.

10. To determine the magnetic susceptibility of magnetic material.

Mode of Transaction: ICT and Virtual lab learning, Physical experiments in laboratory

Suggested Activities: Group discussion and Presentation
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Semester-5 Compulsory
Credit: 02
Marks:50

Physics Practical VI

Learning Outcomes:

Prospective teacher...
e Handles various optical instruments, including Hydrogen spectra, LASER Beam, Photoconductivity etc.

e Uses the analytical techniques effectively and perform graphical analysis to the experimental data.

e Gains practical knowledge by applying the experimental methods to correlate with the theories of Phys-
ics.

Course Content:

e To determine the birefringence of MICA using Babinet compensator

e To determine the absorption lines in a rotational spectrum of lodine vapours and calculate Electronic
Energy Gap and Vibrational Energies.
To determine Cauchy’s constant A and B using given formula and to find the wavelength of unknown
line of a mercury spectrum.
To determine the wavelength of a given source using Michelson interferometer.

To determine the wavelength of a given source using Fabry Perot Etalon

To study the Photoconductivity of CdS photo-resistor at constant irradiance and constant voltage
To determine the wavelength of H-alpha emission line of Hydrogen atom.

To find the Rydberg Constant using hydrogen tube.

To setup the Millikan oil drop apparatus and determine the charge of an electron.

To determine the wavelength of laser light.

Mode of Transaction: E-resources and ICT based learning,Physical experiments in laboratory

Suggested Activities: Group discussion, quiz and presentation
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MATHEMATICS
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Semester-5 Compulsory
Credit: 04
Marks:100

Elementary Number Theory

Learning Outcomes:
Prospective teacher...
e Finds GCD and LCM of an integers
e \Verifies prime number using the Sieve of Eratosthenes
e Finds smallest solution of system of congruence equation using Chinese remainder theorem
e Evaluates the remainder using Fermat’s and Euler’s equation

Course Content:
Unit 1: Divisibility Theory
1.1 The division algorithm, Divisor, Remainder, Prime, Relatively prime
1.2 The greatest common divisor (G.C.D) and least common multiple (L.C.M)
1.3 The Euclidean algorithm (without proof)
1.4 The Diophantine Equation and its solution

Unit 2: Prime Numbers
2.1 Prime and composite numbers
2.2 The fundamental theorem of arithmetic (without proof)
2.3 Canonical form of a number
2.4 The Sieve of Eratosthenes

Unit 3: Theory of Congruence
3.1 Basic Concepts- definition, examples & Properties. CRS and RRS (Only definitions)
3.2 Linear congruence, solution of congruence equation
3.3 Special divisibility test
3.4 Chinese remainder theorem (without proof) and its examples

Unit 4: Euler’s and Fermat’s Theorem
4.1 Fermat’s factorization method, Fermat’s little theorem
4.2 Wilson theorem
4.3 Example based on Fermat’s theorem and Wilson theorem
4.4 Euler’s Phi-function and its formula, Euler’s theorem (without proof) and only problems
on Euler’s theorem

Mode of Transaction: Lectures cum Discussion,Presentations,Assisgnments,Project
Suggested Activities:-

e Check any number that is prime or composite.
e Relation between different number theoretic functions.
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Semester-5 Compulsory
Credit: 02
Marks:50

Numerical Analysis

Learning Outcomes:

Prospective teacher...

Finds the roots of equation by various methods

Evaluates the value of the function using different finite difference operator techniques.
Evaluates the numerical integration by different techniques

Develops the skills of comparing Numerical solution and exact solutions.

Course Content:
Unit 1: Solution of Nonlinear Equation
1.1 Algebraic and transcendental equation-method for finding roots of algebraic and
transcendental equations, Bisection method
1.2 Secant method
1.3 Regula-Falsi method
1.4 Newton-Raphson method

Unit 2: Numerical Integration
2.1 Newton-Cotes formula
2.2 Trapezoidal and Simpson’s formulae
2.3 Error formulae
2.4 Gaussian quadrature formulae

Mode of Transaction: Lectures cum Discussion,Presentations,Assisgnments,Project

Suggested Activities:-
e Solution of various nonlinear equations and numerical integration.
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Semester-5 Optional
Credit: 04
Marks:100

Metric Space

Learning Outcomes:
Prospective teacher...
e Knows partially ordered sets.
e Solves the examples related to metric space.
e Knows the concept of continuity in metric space.
e Evaluates compact and connected sets of metric space.

Course Content:
Unit 1: Metric
1.1 Concept of function
1.2 Definition and examples of metric
1.3 Inner product and Inner product space
1.4 Norm on a vector space

Unit 2: Metric Space
2.1 Definition of metric space, Examples
2.2 Open sphere, open set, closed set, Examples
2.3 Closure of a set in a metric space and its properties
2.4 Interior of a set in a metric space and its properties

Unit 3: Continuous Function
3.1 Definition and examples of continuous function
3.2 Results on continuity
3.3 Space of continuous functions

Unit 4: Compact and Connected Metric space
4.1 Compact metric space
4.2 Results on compact metric spaces
4.3 Connected metric space
4.4 Results on connected metric spaces

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnments,Project

Suggested Activities:-
e Application of Metric space to real world
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Semester-5

Operations Research

Optional
Credit: 04

Marks:100

Learning Outcomes:
Prospective teacher...

Knows the concept of convex sets.

Evaluates the LPP using Simplex, Big-M method.

Finds a solution of Assignment problem using various methods.
Finds solutions to transportation problems using various methods.

Course Content:

Unit 1:
1.1
1.2
1.3
14

Unit 2:
2.1
2.2
2.3

Unit 3 :
3.1
3.2
33
3.4

Unit 4:
4.1

4.2

4.3

4.4

Convex Set and LPP

Convex Set, Extreme points of a convex set, Convex combination
Examples of convex sets, Theorems on convex sets

Introduction to LPP, Formulation of LPP problems

Solution of LPP using graphical method

Solution of LPP

Solution of LPP using simplex method
Big M method

Two-phase method

Duality and Dual Simplex method

Introduction, Definition of the dual problem, General rule of converting primal into its dual
How to interpret the solution of the dual from its primal and vice versa

Comparison of the solution of the primal and its dual

Dual simplex Method

Transportation and Assignment Problems

Introduction, Mathematical formulation of transportation problem, Methods of finding
initial basic feasible solution : North West Corner Method (N-W Corner Method)

Row Minima method, Column Minima Mmethod, Matrix Minima method

(Least Cost Entry Method), Vogel’s Approximation method (VAM)

Modified distribution (MODI) method for finding optimum solution of transportation
Problem, Unbalanced TP, Degenerate TP, Introduction of assignment problems
Hungarian method for solving assignment problem

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnments,Project

Suggested Activities:-

Application of Operations research to real world problems
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Semester-5 Compulsory
Credit: 02
Marks:50

LaTeX Programming

Learning Outcomes:
Prospective teacher...
e Understands the concept of LaTeX.
o Develops the skills of obtaining various output through LaTeX.
e Acquires Knowledge of LaTeX.
e Applies the knowledge of LaTeX for any type setting problem.

Course Content:
Unit 1:
1.1 Basic Elements of LaTeX: Basic Concepts-Input files, Standard characters, control sequence,
components in LaTeX
1.2 Basic Elements- Font Size, Margin, Line Spacing, Section, Subsection, Paragraph, Font Style
1.3 Practical Based on: Producing simple documents- Letter, Article, Resume, Report, Book by
observing various effects and using different environments & packages
1.4 Practical Based on: Producing mathematical document which represent formulas & theorems
by observing various effects and using different environments & packages

Unit 2:

2.1 Text formatting and graphics in LaTeX: Text formatting- basic programming for simple
documents: Letter, Article, Resume, Report, etc.

2.2 Mathematical document- Formulas, Theorems, Various environments & packages
Graphics- slide class & beamer class documents, Picture environment

2.3 Practical: Based on
Producing slides and graphical documents by observing various effects and using different
environ ments & packages

Mode of Transaction: Programming, Documents, Research paper, Book writing,Assignments

Suggested Activities:-
e  Write scientific documents through LaTeX programming

140 | Indian Institute of Teacher Education



Curriculum Framework B.SC.-B.Ed. 2023

SEMESTER Vi

141 | Indian Institute of Teacher Education



Curriculum Framework B.Sc.-B.Ed. 2023

Semester - VI

Ability Enhancement and
Value added Courses It 1 i 2 & == =
Education Theory 3 120 8 60 140 200

Education

School 1 o o tical | 1 60 2 50 0 50

Internship
. L Theory 1 60 4 30 70 100

Science Principal -

Practical 2 120 4 30 70 100
Total 8 390 20 185 315 500

Ability Enhance- | Mathematics and
1 | ment and Value | Quantitative Theory | Compulsory | 30 2 15 35 50
added Courses | Reasoning
2 Education Assessrpent el Theory | Compulsory [ 30 2 15 35 50
Evaluation
3 Education Inclusive Education Theory | Compulsory [ 30 2 15 35 50
4 Education Advance Pedagogy Theory | Compulsory | 60 4 30 70 100
5 Education Intern.shlp n Practical [ Compulsory | 60 2 50 0 50
Teaching |
. Advanced Organic
6 Chemistry ey Theory | Compulsory [ 60 4 30 70 100
. Chemistry .
7 Chemistry Practical VI Practical | Compulsory | 60 2 15 35 50
8 Chemistry Chemistry Project Practical [ Compulsory | 60 2 15 35 50
Genetics &
9 Botany Molecular Biology Theory | Compulsory | 60 4 30 70 100
Laboratory Experi- .
10 Botany e = Practical | Compulsory | 60 2 15 35 50
11 Botany Life science Project | Practical | Compulsory | 60 2 15 35 50
. Mathematical and
12 Physics G Bl Theory | Compulsory | 60 4 30 70 100
13 Physics Physics Practical VI Practical | Compulsory | 60 2 15 35 50
14 Physics Physics Project Practical | Compulsory | 60 2 15 35 50
15 Mathematics | Complex Analysis Theory | Compulsory | 60 4 30 70 100
Geometrical
16 Mathematics | Approach in Practical [ Compulsory | 60 2 15 35 50
Mathematics
17 Mathematics | Mathematics Project | Practical | Compulsory | 60 2 15 35 50
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Semester-6 Compulsory

Mathematics and Quantitative Reasoning

Credit: 02

Marks:50

Learning Outcomes:

Prospective teacher...

Unit 1:
1.1

1.2
1.3

1.4

Unit 2:
2.1
2.2
2.3

2.4

Understands basic problems in MQR problem.

Develops the skills of solving problems.

Acquires the Knowledge of mathematical skills to solve problems.

Applies the knowledge of mathematical skills to solve various logical problems.

Mental ability skills

Analogy, classification, coding-decoding, distance & direction problems, Blood relations,
puzzles

Alphabet problems, age problems.

Number, ranking, time sequence, mathematical operations, inserting or missing character,
arithmetical reasoning.

Data interpretation, decision making , situation reaction problems, assentation and reason

problems, cause and effect problems.

Reasoning Skills

Logical reasoning: statement- arguments, statement- assumption, statement-conclusion
Theme detection, Question- statement.

Nonverbal reasoning: Series, analytical reasoning, mirror images, water images, figure
matrix, paper folding, paper cutting, Embedded figures , dot situation.

Verbal reasoning: series completion, logical sequence of words, pattern finding, verification
of truth, character puzzle, data sufficiency, seating arrangement.

Mode of Transaction:

Lecture , Audio — Visual Aids
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Semester-6 Compulsory
Credit: 02
Marks:50

Assessment and Evaluation

Learning Outcomes:

Prospective teacher...

Understands concept of assessment and evaluation

Understands and differentiate tools of assessment and evaluation
Understands about elementary statistics in evaluation

Develops ability to critically review current trends in evaluation

Unit 1: Assessment & Evaluation
1.1 Meaning of Testing, Measurement, Assessment and Evaluation
1.2 Steps of Evaluation Process, Principles of Evaluation, Importance of Evaluation
1.3 Meaning of assessment of learning, assessment for learning and assessment as learning
1.4 Formative, Summative, Continuous and Comprehensive Evaluation

Unit 2: Tools of Assessment and Evaluation
2.1 Types of Examination: Written, Oral and Performance base
2.2 Preparation of Blue Print based Question Paper and Characteristics of Ideal Question Paper
2.3 Techniques of Assessment (Concept, Merit & Demerit) Observation, Interview, self-assessment,
peer-assessment and Sociometry
2.4 Tools of Assessment (Concept, Merit & Demerit) Questionnaire, Checklist, Scales, Anecdotal Re-
cords, Achievement test, Diagnostic Test and Psychological Test

Unit 3: Elementary Statistics
3.1 Nature of Data: Grouped and ungrouped, Frequency distribution
3.2 Measure of central tendency: Mean , Median and Mode
3.3 Measure of dispersion: Average Deviation, Standard Deviation
3.4 Concept of correlation, Spearman’s Rank Difference Correlation, Percentile and Percentile Rank

Unit 4: Current Trends in Evaluation
4.1 Examination Reforms- Scrapping of CCE by CBSE, Choice Based Credit System
4.2 Uniform system of Assessment, Standardized testing- ASSET and Olympiad
4.3 On-Line Examination and Open-Book Examination: Concept, need, benefit
4.4 Grade and Grading System: Meaning, Types (Absolute and Comparative or Relative Grading), Merits
and limitations

Mode of Transaction:
e Lecture cum Discussion,
Field trip
Assignment
Project

Suggested Activities:
e Analysis of result of school students
Study trends in evaluation at school level
Developing question paper for school subject
Developing any suitable tool for measuring qualities of students
Internal Assessment: Marks:
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Semester-6 Compulsory
Credit: 02
Marks:50

Inclusive Education

Learning Outcomes:
Prospective teacher...
e Understands the concept of Inclusive Education
e Develops sensitivity about the various Disabilities
e Understands the instructional strategies for inclusion of disabled child
e Develops knowledge about policies and provissions of inclusive Education

Unit 1: Introduction to Inclusive Education
1.1 Inclusive Education: Concept, Scope and Target Groups (Diverse learner, Learners with Disabilities,
Marginalized Group, and Socio-Economic Disadvantaged Group
1.2 Concept of Segregation Integration and Inclusion and Connotation of Inclusion in Indian Knowledge
Tradition
1.3 Concept of Impairment, Disability and Handicapped
1.4 Principles of Inclusive Education: Access, Equity, Relevance, Participation & Empowerment

Unit 2: Introduction to Disabilities
2.1 Introduction of disabilties as per RPWD Act-2016
2.2 Concept and Characteristics of V.l and H.I
2.3 Concept and Characteristics of ID and ASD
2.4 Concept and Characteristics of SLD (Dyslexia, Dyscalculia & Pysgraphia)

Unit 3: Teaching in Inclusive Classroom
3.1 Meaning & Concept of Adaptation, Accomodation and Modification
3.2 Concept and Principles of Universal Design for Learning
3.3 Assistive and Adaptive Technology for Diverse learners
3.4 Differentiated Instruction for Diverse learners

Unit 4: Provisions and Policies for Inclusive Education
4.1 Rehabilitation Council of India 1992
4.2 Rights of Person with Disabilities Act 2016
4.3 Contribution of NGO, Govt and Semi Government Bodies
4.4 Provisions for Concession and Benefits by State & Central Govt.

Mode of Transaction:
e Lecture cum Discussion, Field trip, Project & Case studies, Assignment, Practical work

Suggested Activities:
e  Group discussions following videos and visits.
e Debate for Inclusion vs. Segregation &
e Self study for legislations and frameworks
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Semester-6 Compulsory
Credit: 04
Marks:100

Advance Pedagogy

Learning Outcomes:

Prospective teacher...
e understands the concept of advanced pedagogy

e understands the concept and need of different advanced pedagogies
e Use rubrics, portfolios as an assessment tool
e understands use of remedial measures

Unit 1: Introduction to Advance Pedagogy
1.1 Advanced Pedagogy: Concept, Need, and Importance
1.2 Principles of Advance Pedagogy
1.3 STEAM (Science, Technology, Engineering, Arts, Maths) learning: Concept, Need and
Importance
1.4 Experiential learning and Project-based learning,
Critical Thinking, Problem Solving

Unit 2: Advance Pedagogy-1
2.1 Constructivist Approach: Concept, Principles and Role of Teacher
2.2 5E Model: Steps and Role of Teacher
2.3 Concept Mapping: Concept, Types, Importance and Role of Teacher
2.4 Reflective Learning: Concept, Gibb’s Cycle and Role of Teacher

Unit 3: Advance Pedagogy- 2
3.1 Cooperative Learning: Concept, Strategies and Role of Teacher
3.2 Collaborative Learning: Concept, Strategies and Role of Teacher
3.3 Techno Pedagogy: Concept, Skills and Role of teacher
3.4 Integrated Pedagogy: Concept, Role of Teacher

Unit 4: Assessment and Evaluation
4.1 Rubrics: Concept, Types, Development and its effective use
4.2 Portfolio: Concept, Types, Development and its effective use
4.3 Diagnosis and Remedial measures , Action Research
4.4 Modern tools and techniques for formative assessment

Mode of Transaction: Lecture cum discussion, Experiential Learning, self- study, Visits to
language teaching institutes, presentations in seminar and group discussions, Penal Discussion,
Project Method

Suggested Activities: Preparation two lessons using advance pedagogy
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Semester-6 Compulsary
Credit: 02
Marks:50

Internship in Teaching |

Learning Outcomes:
Prospective teacher...
e Defines clearly the general objectives and specific objectives
Selects unit and subject matter suitable to the class and resource material and aids suitable to the units
e Plans the lesson effectively with an understanding of the principles of learning and organise the subject
matter suitably indicating the appropriate techniques and aids to be used
Motivates the pupils sufficiently and sustain their interest as well as maintain discipline in the class
e Adjusts the teaching method to the varying needs interests and abilities of the pupil, while making for
maximum group progress.
e Use of different methods and techniques effectively in appropriate situations.
Course Content:

Duration: 2 Weeks
Number of Schools for Internship: Minimum two different kind of Schools
Number of prospective teachers per school: Maximum 8 to 12 for Stray lessons

Activities:
e Stray lessons- 5 in each Method, Total 10 lessons

Internal Assessment:

No | Activity Marks
5 Lessons in Method 1 and 10 Observations 20
5 Lessons in Method 2 and 10 Observations 20
Reflective Diary 10
Total 50
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Semester-6 Compulsory
Credit: 04
Marks:100

Advanced Organic Chemistry

Learning Outcomes:

Prospective teacher...

Develops an understanding of reagents.

Gains knowledge of name reactions.

Understands the chemistry of photochemical reactions.
Grasps the chemistry of spectroscopy.

Course Content: -
Unit 1: Name reactions

1.1 Aldol condensation and Cross Aldol condensation

1.2 Cannizzaro reaction

1.3 Wolff-Kishner reduction

1.4 Wittig Reaction

1.5 Clemmensen reduction

1.6 Michael addition

1.7 Diels-alder reaction

Unit 2: Reagents in organic synthesis
2.1 Introduction
2.2 NaBH,
2.3 LiAIH,
2.4 DIBAL-H
2.5 MnO,

2.6 Grignard reagent
2.7 Sodium periodide

Unit 3: Photochemistry
3.1 Difference between thermal and photochemical processes
3.2 Laws of photochemistry: Grothus- Draper's law, Stark Einstein's Law
3.3 Jablonski diagram depicting various processes occurring in the excited state
3.4 Fluorescence, phosphorescence
3.5 Norrish type | reaction, Norrish type Il reaction
3.6 Application of Photochemistry

Unit 4: Basics of spectroscopy
4.1 Electromagnetic radiation, electromagnetic spectra
4.2 Energy levels in molecule
4.3 Classification of spectroscopic techniques
4.4 Rotational, Vibrational and Electronic transitions
4.5 Photoelectric effect
4.6 Born-Oppenheimer approximation
4.7 Absorption and emission spectra, Instrumentation and various Components

Mode of Transaction:
e PPT, Video lectures, Chalk & talk

Suggested Activities:
e  Group discussion, Hands on training
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Semester-6 Compulsory
Credit: 02
Marks:50

Chemistry Practical VI

Learning Outcomes:

Prospective teacher...
e Understands organic qualitative analysis.
e Acquires knowledge of handling various glassware and chemicals.

Course Content:
Practical 1: Organic Synthesis: (Minimum : 8)

1. Dibenzal acetone

2. Yarayara

3. Benzotriazole

4. 2,3 Diphenyl quinoxalines
5. 6-methyl-4-ox0-1,2,3,4-tetrahydro-2-thiopyrimidine
6. Phthalimide

7. Benzilic acid

8. Methyl orange

9. Orange-ll

10. Methyl Red

11. 1-phenylazo-2 Naphthol
12. Chrysoidine

13. Diazoaminobenzene

Mode of Transaction:
e Chalk and Talk, Power Point Presentation

Suggested Activities:
e  Group discussion, practical activities
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Semester-6 Compulsory
Credit: 02
Marks:50

Chemistry Project

Learning Outcomes:
Prospective teacher...
e Becomes aware of current developments in chemistry.

e Understands the systematic approach to conducting literature surveys on assigned topics.

Develops skills for planning and executing research or project work.

e Acquires the ability to manage laboratory work, including synthesis, characterization, data analysis, and
applications.

Course Content: -

e Topic selection
e Literature work
e Data collection
e Analysis

e Conclusion

Mode of Transaction:
e Presentations

Suggested Activities:
e Group Discussion
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Semester-6 Compulsory
Credit: 04

Genetics and Molecular Biology

Marks:100

Learning Outcomes:
Prospective teacher...

Defines the terminologies of Genetics and evolution
Studies of Classical Genetics

Defines the science of molecular biology and related topics such as biotechnology Describe cell com-
ponents and cell molecules

Describes DNA and RNA structure and their properties

Course Content:

Unit 1:
1.1
1.2
1.3
1.4
1.5

Unit 2:
2.1

2.2
2.3
2.4

Unit 3:
3.1
3.2

3.3
3.4

Unit 4:
4.1
4.2
4.3
4.4
4.5

Classical Genetics

Historical Background of Genetics and Contribution of Gregor Johann Mendel
Monohybrid crosses: Law of Dominance and Law of Segregation

Dihybrid crosses and Law of Independent assortment

Modified Mendelian Ratios: Lethal Genes; Co- dominance, Incomplete dominance
Complimentary and Supplementary genes

HEREDITY

Cytoplasmic Inheritance: Shell Coiling in Snail, Kappa particles in Paramecium,
Leaf variegation in Mirabilis jalapa, Male sterility

Multiple Allelism

Epistatsis : Dominant and Recessive Epistasis

Chromosomal theory of Inheritance

NUCLEIC ACIDS AND REPLICATION

Physical and Chemical properties of Nucleic Acids

Nucleic Acid is the universal genetic material: Experiments of Griffith, Avery et al, Hershey & Chase and
Heinz Fraenkel-Conrat

DNA Replication is a Semi Conservative Process: Experiment of Meselson & Stahl

Role of various enzymes in DNA replication

BIOSYNTHESIS OF PROTEIN
Transcription

Post transcriptional modifications
Genetic code and Ribosome
Translation

Post translational modifications

Mode of Transaction:

Lectures; Demonstration of Experiments in Life Science Laboratory; Educational Videos. Emphasis will
be given to systematic designing of experiments in the laboratory sessions.

Suggested Activities:

Chart and models of Genetics and Evolution, Genetic problems
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Semester-6

Laboratory Experiments in Botany VI

Compulsory
Credit: 02

SUGGESTED EXPERIMENTS

Genetics problems related to law of Dominance.

Genetic problems related to law of segregation.

Genetic problems related to law of Independent Assortment.
Genetic problems of Incomplete Dominance.

Genetic problems of Co-dominance.

Genetic problems of Multiple alleles.

Genetic Problems of Supplementary gene.

Genetic problems of Complementary Gene.

To extract DNA from different fruits.

To study DNA replication in prokaryotes through chart and models.
To study Transcription in prokaryotes through chart and models.
To study Genetic code.

To study central dogma of molecular biology.

Marks:50
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Semester-6 Compulsory
Credit: 02
Marks:50

Life Science Project

Learning Outcomes:
Prospective teacher...
e Develops and evaluate the working skills of a student through applications of knowledge of botany
gathered throughout the B Sc B Ed course by assigning individual projects to them.
e Learns how to write research paper/article.
e carries out the Project work in botany
e studies of Results and Discussion coming out from Project work in botany.

Course Content:
Project Guidelines:

e The department will assign project topics and student has to work under allotted project supervisor
for the project. After required literature survey, the student will formulate the methodology required
for the project. At the end of the semester, the student has to submit project report and give a presen-
tation and viva-voce.

Mode of Transaction:
e To Create a comprehensive and effective learning experience for students pursuing Dissertation work.
ICT based learning, Using Laboratory work, Presentation, Assignment and Access to online resources.

Suggested Activities:-
e |CT based Research activities, Experiment work in Botany Lab, Field work, Research institute visit
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Semester-6 Compulsory
Credit: 04

Mathematical and Quantum Physics

Marks:100

Learning Outcomes:
Prospective teacher...

understands the various mathematical techniques necessary for solving physical problems like matrices,
differential equations, Special Functions and Fourier series

understands the development of quantum mechanics and the differences between classical and quan-
tum mechanics.

learns about the central concepts and principles in quantum mechanics, such the wave function,
Schrodinger equation, operators and different applications of

guantum mechanics to physical systems

Course Content:

Unit 1:

11

1.2

1.3

14

Unit 2:
2.1

2.2

2.3

2.4

Unit 3:
3.1

3.2

3.3

3.4

Matrix and Differential Equation
Types of Matrices, Transpose of a Matrix. Symmetric and Skew-Symmetric Matrices.

Conjugate of a Matrix. Hermitian and Skew-Hermitian Matrices. Singular and Non-Singular matrices.
Orthogonal and Unitary Matrices. Trace of a Matrix.

Finding Eigen values and Eigen vectors of a Matrix, Diagonalization of Matrices,

Cayley-Hamilton Theorem, Finding inverse of a matrix using Cayley-Hamilton Theorem, Rank of a matrix
Solving First Order Differential equations through separation of variables,

homogeneous, non-homogeneous, exact differential equations and Integrating Factor.

Solving Second Order Differential equations with constant coefficients. Solution of

one dimensional wave equation and Heat equation.

Fourier series, Laplace Transform and Special functions

Periodic functions, Expansion of periodic functions in a series of sine and cosine

functions and determination of Fourier coefficients, Even and odd functions and their Fourier expan-
sions. Applications

Legendre and Bessel Differential Equation, Rodrigue’s Formula, Generating Function,Recurrence rela-
tions

Laplace Transform of Elementary functions. Properties of Laplace Transforms,

Change of Scale Theorem, Shifting Theorem, Laplace Transforms of 1t and 2" order Derivatives and
Integrals of Functions, Derivatives and Integrals of Laplace Transforms

Beta and Gamma Functions and Relation between them, Expression of Integrals in
terms of Gamma Functions.

Wave Function and Operators
Wave function and its probabilistic interpretation as probability amplitude;Continuity equation,
probability density and probability current density J; Normalisation condition and normalised wave
function; properties of well behaved wave function in quantum mechanics
Wave packets, Superposition of waves, phase velocity and group velocity and their relation.
Introduction to operator formalism, Dynamical variable as operator
(position, momentum and Hamiltonian)
Eigen values and eigen function; Expectation value, Ehrenfest’s theorem.
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Unit 4: Schroedinger Equation
4.1 Schrodinger wave equation — (i) time dependent and (ii) time independent.Correspondence Principle.
4.2 Application of Schrodinger’s wave equation —(i) one dimensional step potential (ii) one dimensional
potential barrier,
4.3 Reflection and transmission coefficients and tunneling effect, a particle in a one dimensional potential
well of infinite depth

Mode of Transaction:
To create a comprehensive and effective learning experience for students pursuing this course, combination of
methods mentioned below will be used
e Lectures: Classroom lectures using ICT tools to explain the theoretical concepts and principles of Math-
ematical and Quantum Physics
e Assignments: By giving regular assignments and problem sets to allow students apply the theoretical
concepts to solve problems related to Mathematical and Quantum Physics
e Presentations: Students will be asked to give presentations on specific topics related to Mathematical
and Quantum Physics enhancing their communication and research skills.
e Computer Simulations: The use of computer simulations or software tools can aid in visualizing and
understanding certain phenomena in Mathematical and Quantum Physics
e Access to Online Resources: Such as e-books, videos, and educational websites, can supplement the
learning process.

Suggested Activities:

e Introduce students to computer simulations or software tools that are helpful to understand the con-
cepts of Mathematical and Quantum Physics.

e Organize problem-solving sessions where students can work on complex problems related to Mathe-
matical and Quantum Physics collaboratively. This fosters teamwork and critical thinking.

e Arrange visits to industries or research laboratories to expose students to real-world applications and
career opportunities.

e Facilitate group discussions on challenging topics or recent research papers, encouraging students to
exchange ideas and opinions.

e Encourage students to create do-it-yourself (DIY) demonstrations of Mathematical Models and Quan-
tum mechanics
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Semester-6 Compulsory
Credit: 02
Marks:50

Physics Practical VI

Learning Outcomes:
Prospective teacher...

Learns about the basics of various computer programming features including Linux, C- language and
related software.

Uses the analytical techniques effectively and performs graphical analysis to the experimental data.

Gains practical knowledge by applying the experimental methods to correlate with the theories of Phys-
ics.

Solves mathematical equations through computer programming.

Learns the useful computational techniques to find out solutions to those complicated physical prob-
lems where analytic solutions are not obtainable

Course Content:

1.

ey GO ogs B

Solve the mathematical problem using computer programming

Solve the mathematical function using computer programming

Solve the mathematical problem using software

To calculate / solve theoretical problems using software

To study the various scientific software for educational purpose

Solution of Algebraic and Transcendental equations by Bisection

Numerical differentiation (Forward and Backward difference formula) and Integration (Trapezoidal and
Simpson rules), Monte Carlo method

Solution of Ordinary Differential Equations (ODE)

Mode of Transaction:

ICT and Software based learning

Suggested Activities:

Group discussion and Presentation
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Semester-6 Compulsory
Credit: 02
Marks:50

Physics Project

Learning Outcomes:

Prospective teacher...
e comprehends the fundamental physics concepts related to the project’s topic, such as mechanics,
electromagnetism, thermodynamics, optics, or quantum mechanics.

e Develops practical skills in setting up experiments, collecting data, and making measurements
accurately.

e Learns how to analyse and interpret experimental data using statistical and mathematical tools,
including graph, curve fitting, and error analysis.

e Evaluates experimental results, identifies sources of error, and makes conclusions based on evidence.

e Develops research skills by gathering information from scientific literature, textbooks, and online
sources to support the project.

Course Content:
Unit 1: Introduction
1.1 The department will assign project topics and student has to work under allotted

project supervisor for the project. After required literature survey, the student will formulate
the methodology required for the project and develop a working model. At the end of the se-
mester, the student has to submit project report and give a presentation and viva-voce.

Mode of Transaction:

e To Create a comprehensive and effective learning experience for students pursuing Disserta-
tion work. ICT based learning, Using Laboratory work, Presentation, Assignment and Access to
online resources.

Suggested Activities:-
e |CT based Research activities, Experiment work in Physics Lab, Field work,
Research institute visit
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MATHEMATICS
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Semester-6 Compulsory
Credit: 04
Marks:100

Complex Analysis

Learning Outcomes:
Prospective teacher...
e Finds roots of a complex number.
e Verifies the Cauchy-Riemann condition.
e Knows exponential and logarithm function of a complex number.
e Evaluates bilinear Transformations of a complex function.

Course Content:
Unit 1: Complex Number
1.1 Sum and Products, Basic algebraic properties, Vectors and Moduli, Complex
conjugate
1.2 Exponential Form, Products and Quotients in exponential forms
1.3 Roots of Complex Numbers
1.4 Regions in the complex plane

Unit 2: Analytic Function
2.1 Functions of complex variables, mappings, mappings by the exponential function
2.2 Theorems on limits, continuity, derivatives, differentiation formulas
Cauchy-Riemann equations
2.3 sufficient condition for differentiability, polar coordinates
2.4 Analytic functions and harmonic functions, basic concepts of singularities

Unit 3: Elementary Function
3.1 Exponential function
3.2 Logarithmic function and derivatives of logarithms, some identities involving
alogarithms, complex exponents
3.3 Trigonometric functions
3.4 Hyperbolic functions, inverse trigonometric and hyperbolic functions

Unit 4: Conformal Mapping
4.1 Bilinear map
4.2 The transformation W=1/Z
4.3 Conformal Mapping
4.4 Canonical forms of Bilinear map

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnment,Project

Suggested Activities:-
e Application of Complex analysis to real world problems
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Semester-6 Compulsory
Credit: 02
Marks:50

Geometrical approach in Mathematics

Learning Outcomes:
Prospective teacher...
e Understands and think subject with different aspect.
e Sees the interrelation between the subjects.
e Visualizes the subject using geometry and so clear the concept in depth.

Course Content:
Unit 1:
1.1 Overview of Geometry and other areas of undergraduate mathematics
1.2 Interrelation of the areas mentioned in 1.1
1.3 Linear Programming: a geometric approach,
maximization applications in business, economics, social and life sciences

Unit 2:
2.1 A geometric approach to functions: geometric transformations as a function,
reflections, translations, rotations, dilations, and glide reflections
2.2 Linear algebra: a geometric approach
2.3 Applications of geometric approach to solve problems

Mode of Transaction: Lectures,Discussion,Presentations,Assisgnment,Project

Suggested Activities: Application to other branches of Mathematics and real world problem
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Semester-6 Compulsory
Credit: 02

Marks:50

Mathematics Project

Learning Outcomes:
Prospective teacher...
e Understands various concepts of Mathematics which can be applicable to the assigned
project.
e Develops the skills of Collection of the data and work in group.
e acquires the Knowledge of Mathematics applicability in different problem.
e Applies the Mathematics Application to the assigned project.

Course Content:

Unit 1:
1.1 Students will be assigned a topic in the area of Mathematics like, current

developments in mathematics, applications of Mathematics, etc.

1.2 Students will have to carry out literature survey on the assigned topic

1.3 Students will have to write a report of assigned topic And Analyze the Applications of
Mathematics.

1.4 Students will have to submit the project.

Mode of Transaction: Project, Field trip, Disccussion, Programming

Suggested Activities: Application of different problems to real world phenomenon
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SEMESTER VIl
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Semester - VII

Ability Enhancement and Theory 3 90 6 45 105 150
Value added Courses Practical 1 60 2 30 20 50
Education Theory 1 30 2 15 35 50

Education Inf::‘:s‘:"ip Practical 2 300 | 10 250 100 | 350
Total 7 480 | 20 340 260 | 600

Ability
1 Enhancement ICT in Education Theory | Compulsory 30 2 15 35 50
and Value
added Courses
Ability Perspectives on
Enhancement | School Leader-
2 and Value shipiand|Manage- Theory | Compulsory | 30 2 15 35 50
added Courses | ment
Ability
Enhancement | Sports, Nutritions .
3 and Value and Fitness Practical [ Compulsory 60 2 30 20 50
added Courses
Ability
Enhancement | Teacher and
4 and Value S Theory | Compulsory | 30 2 15 35 50
added Courses
Curriculum
5 Education Development Theory | Compulsory 30 2 15 35 50
Principles
6 Education silieel based_ Practical | Compulsory 60 2 50 0 50
Research Project
7 Education Intern'shlp n Practical | Compulsory | 240 8 200 100 300
Teaching Il
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Semester-7 Compulsory

Credit: 02
Marks:50

ICT in Education

Learning Outcomes:
Prospective teacher...
e Comprehends the concept of ICT
e Appreciates and adopts the ethical use of ICT
e Integrates ICT in teaching, assessment and management.
e Develops and applies knowledge and skills for creating ICT enabled learning environment.

Unit 1: Introduction to ICT
1.1 Meaning, Principles and significance of ICT in Education
1.2 Historical Development of ICT in Education
1.3 Emerging Trends and Technologies for ICT in Education
1.4 Digital Literacy Skills and Ethical use of Technology

Unit 2: ICT Integration for teaching, assessment and administration
2.1 Theoretical Frameworks for ICT Integration:
e Framework, integration and application
e Technological Pedagogical and Content Knowledge (TPACK),
e Substitution, augmentation, modification, redefinition (SMAR)
2.2 ICT enabled teaching learning strategies:
e types, use of application software and online resources.
2.3 ICT enabled assessment:
e use of application software and online resources.
e Skills for managing assessment data: Data gathering, sorting, analysis and reporting
2.4 ICT medicated administrative support for students, teachers and functioning of schools.
e Maintenance of Institutional Records

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:
e Practical, hands-on experiences and real-world applications of ICT tools
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Semester-7 Compulsory

Perspectives on School Leadership Credit: 02
and Management Marks:50

Learning Outcomes:

Prospective teacher...

Develops an understanding of educational management and organisation

Develops ability to analyse structure and governance of school management and systems
Acquaints with leadership styles and analyses various styles.

Develops skills for planning and decision making for schools.

Unit 1: Understanding Indian School System

1.1 Concept of Educational Management, Educational Organisation and Educational
Administration School diversity and the challenges for Educational Management and Administration

1.2 Meaning, Objectives and Basic Principles of School Organisation
Components and Functions of School Organisation

1.3 Forms of School Organisation Bureaucratic, Social and Complex System
Structure and governance of School Organisation w.r.t Management: Government, Private
and Grant-in-Aid

1.4 Definition and scope of school management
Functions of school management: Financial management, human resource management,
infrastructure management and time management

Unit-2: Educational Leadership and School Improvement

2.1 Definition and Scope of Educational Leadership,
Role of Principle as a school Leadership Styles w.r.t their relationship with the governance
structures, autonomy and accountability mechanisms Democratic, Autocratic & Lassaize Fair,
Transformational and Instructional

2.3 Planning for School Improvement
Data Informed decision making for school improvement, in terms of enhanced participation
in school education and improved student learning outcomes

2.4 School Development Plan and Building Partnerships: Concept and process
Change management: Concept and strategies

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-
e (Case Study Analysis with real-life cases school leadership and management challenges.
School Visit and Observation: to analyze the leadership and management practices
Leadership Style Assessment: such as the Myers-Briggs Type Indicator (MBTI) or the Leadership Grid,
Budgeting Exercise: by providing students with a fictional school budget \
School Improvement Project: small group projects or teacher professional development.
Leadership Portfolio Development: Create a leadership portfolio
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Semester-7 Compulsory
Credit: 02
Marks:50

Sports, Nutritions, and Fitness

Learning Outcomes:
Prospective teacher...
e Familiarises with the fundamentals of Sports for holistic fitness.
o Applies the knowledge in assessment and planning fitness regimes.
e Acquires knowledge of nutrition, its components and energy requirements.
e Applies the knowledge of basic concepts on healthy nutrition in planning and assessing healthy life-
styles.
Unit 1:
Section A: Fundamentals of Sports for Holistic Fitness
1.1 Concept of Sport, Nutrition and Fitness
Factors affecting health and wellness Physiological, psychological and social health
Interrelationship between sports, nutrition, and fitness in leading a healthy life
1.2 Holistic Fitness: Concept and Types (physical and psychological fitness)
Importance of balanced nutrition for fitness.
1.1 Fitness for life: Importance of exercise and sports in preventing life style diseases - Diabetes,
CVD, hypertension, obesity and osteoporosis
1.4 Fitness Program Regime: Concept and plan
Factors affecting Adherence to fitness regime and Difficulties faced in adherence

Section B: Fundamentals of Nutrition for Holistic Fitness

2.1 Nutrition: concept of micro and macro nutrients, deficiency disease

2.2 Energy: Components of energy expenditure & Energy requirement
Analyse specific nutrient requirements for different age groups and use of nutrient
supplement
Quality issues in nutrition and Energy imbalances

2.3 Effect of macro (carbohydrates, amino acids, EFA) and micronutrients
(Vitamins & Minerals) on physical & mental fitness

2.4 Fitness Assessment:
Methods of assessing fitness and interpretation of results
Principles of exercise prescription for fitness and its application in designing exercise
programs

Instructions for the Course:

e The paperis a practical paper with focus on workshop, discussion and activities. Section A & B comprises
of theoretical base for developing the skills related to ideation and conceptualisation of sports, nutrition
and fitness and related concepts for holistic fitness and wellness. The theoretical consideration men-
tioned in the paper are to support development of activities listed in section A & B.

Activity of Section A
The activity listed in Section A is an individual activity and is to be conducted on a selected sample for ex.
Peers/parents/friends/students/teachers etc. The list is mere suggestions and new activities can be framed
based on the practical applications of the sport, nutrition and fitness.
e Plan a Fitness Testing assessment schedule, such as cardiorespiratory endurance, muscular strength,
and flexibility tests, and conduct it on at least 10 sample. Analyse and interpret the results and prepare
a report.
e Meal Planning and Analysis: Select a meal of your choice: Hostel Meal/Canteen Meal/ home/restraint
etc. Conduct the assessment of dietary nutrients and prepare a report with suggestions for balanced
and holistic diet.
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Meal Planning and Analysis: Record your own diet for at least one week. Analyse your own dietary intake
and create a balanced meal plan based on their specific nutritional needs for your age group.

Hydration Monitoring: Record your own intake of hydrated fluid/water/cold drinks etc. for at least one
week. Analyse its nutritive value and create a balanced plan based on their specific hydration needs for
your age group.

Designing Exercise Programs: Prepare an exercise program for your own self after conducting an assess-
ment of your fitness on the basis of exercise prescription. Follow that plan for a week and list out the
challenges faced in adherence to the planned prescription and how have you managed them.
Ergogenic Aids Research Project: Select any specific ergogenic aid, such as creatinine or caffeine, and
research on its effects on performance of an individual. Prepare a report.

Any other topic of your choice that can help you identify and reflect upon the practical aspect of the
course.

Activity of Section B

The activity listed in Section B is a group and project based learning activity. It is to be conducted on a selected
sample for ex. Peers/parents/friends/students/teachers etc. The list is mere suggestions and new activities
can be framed based on the practical applications of the sport, nutrition and fitness

Sports Nutrition Workshop: Plan and Organize a workshop where students learn about the importance
of proper nutrition for sports performance. They can create balanced meal plans and discuss the nutri-
tional demands of different sports.

Injury Prevention Workshop: Conduct a workshop on injury prevention techniques, including warm-up
exercises, proper form, and safety precautions during physical activities and prepare a report.

Sports Performance Analysis: Select the students from sports/NCC/NSS and conduct a small perfor-
mance analysis in a specific sports activity. Interpret the data and provide feedback on techniques or
strategies for improvement. Compare it with the students with little or no physical activity.

Fitness Training Camp: Plan a fitness training camp for a week and conduct a training program for fit-
ness. Analyse the fitness and endurance of the group before and after training.

Identify the traditional methods of physical activity/sports/wellness/fitness etc. Prepare a research arti-
cle on the same with recommendations to integrate it in present curriculum.

Identify any dance forms/ traditional and religious festivals involving physical activities, dances, move-
ments etc. Study/survey/research /assess their significance in maintaining the holistic fitness.

Select indigenous and traditional food items/recipes/diets/ food specific to particular festival in particu-
lar season. Research the significance of the food item/ingredient/diet plan with relevance to the season/
association with the region and prepare a report.

Conduct a survey on any topic of your choice related to sports, fitness and nutrition and prepare a report.
Any other topic of your choice that can help you identify and reflect upon the practical aspect of the
course.

The student/student group is required to submit a detailed report may be in form of document /podcast,
YouTube video, blog post, or any other suitable method.

Mode of Transaction:

Note:

Workshop to describe the idea, concepts listed, selecting and planning the activities one each from
Section A and B respectively and field work to complete the activity

Trainees will select one activity from each section for submission but for the better exposure for con-

ceptual understanding maximum activities from each section must be carried out at institutional level
The practicum will be considered as completed on the basis of the submission document of the activities
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Semester-7 Compulsory
Credit: 02
Marks:50

Teacher and Society

Learning Outcomes:
Prospective teacher...
e Acquaints with evolving roles of teachers in emerging Indian society.
e Appraises the role of the teacher to appreciate and evolve teacher identity.
e Familiarises with professional and social responsibilities of teacher.
e Reflects on the professional and social skills acquired during the course.

Unit 1 Evolution of role of teachers in classrooms as a miniature society
1.1 Society as system
e Concept of a system, society as a system and education as subsystem to society
e Concept of education and Education as a process of socialisation
e School as formal education system and miniature society
e Concept of School Complex
1.2 Evolving roles and responsibilities of Teacher
e Overview of transformation of classrooms due to changing societies.
e Changing roles from teacher centred to student centred classrooms
e Progression from teaching for transferring information to education for sustainbility
1.3 Role of teacher while teaching as a Manager
e Equipping with skills to face classrooms influenced by global flows of people, culture and resources

e Responding to learning needs of students from diverse cultural, linguistic, social and economic
backgrounds,

e Addressing volatile, complex and ambiguous nature of society
1.4 Teacher as a social role model, guide and facilitator for:
e creating awareness about cultural ethos, traditions, and diversity,
e Imbibing values for fostering national integration.
e Sensitization towards gender issues, promote tolerance and social cohesion,

Unit-2: Teacher’s Professional Ethics and Social Responsibilities
2.1 Teacher Profession and its Development
e Teaching as a profession and its characteristics
e Professional and Personal traits of teachers
e |ntegrated Personality of teacher
2.2 Teacher’s responsibilities inside and outside the classroom:
e Engaging in professional organizations and networking,
e Contributing to educational research and development
e Maintaining confidentiality and professionalism
2.3 Upholding students’ rights and well-being:
e Ensuring a safe and inclusive classroom environment,
e Addressing issues of bullying, violence, and discrimination
e Safeguarding mental health and spiritual well-being
2.4 Reflective practice and professional growth:
e Avoiding conflicts of interest in professional relationships
e Engaging in self-reflection for continuous improvement,
e Seeking feedback and implementing feedback for professional development
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Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-
e Role-play and Community engagement project
e (Case studies on role models
e Panel discussion and debates on evolving roles
e Research projects on the impact of teachers on society,
e Professional development workshops
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Semester-7 Compulsory
Credit: 02
Marks:50

Curriculum Development Principles

Learning Outcomes:

Prospective teacher...

Develops an understanding of basic concepts of curriculum development.
Analyzes the different models and approaches to curriculum development.
Acquaints themselves with foundations of curriculum development
Develops an understanding of the process of curriculum development.

Unit 1: Curriculum Development
1.1 Curriculum Development: Concept and Principles
1.2 Sources of Curriculum Design: Science, Society, Knowledge and Learner
1.3 Dimensions of Curriculum Design: Scope, Integration, Sequence & Continuity
1.4 Difference: Curriculum Framework, Curriculum, Syllabus and Textbook

Unit 2: Curriculum Development and NCFSE 2023

1.1 Approaches to Curriculum: Subject Area, Broad Fields, Problem Centered & Learner Centered Ap-
proach

2.2 Determinants of Curriculum: Societal Diversity, Political and Economic factors, Professional
organisations, Environment and Institutional Considerations

2.3 Curriculum Design in National Curriculum Framework for School Education 2023 for
foundation, preparatory — Curricular Structure, Content, Pedagogy, Assessment, Classroom
Arrangement & Teachers

2.4 Curriculum Design in National Curriculum Framework for School Education 2023 for middle
and secondary stage — Curricular Structure, Content, Pedagogy, Assessment, Classroom
Arrangement & Teachers

Unit 3: Foundations of Curriculum Development
3.1 Philosophical Foundations w.r.t curriculum: Idealism, Naturalism and Pragmatism
3.2 Psychological Foundations w.r.t behaviourism and cognitivism
3.3 Sociological Foundations w.r.t society, social change and schooling
3.4 Significance of foundations of curriculum development

Unit 4: Process of Curriculum Development
4.1 Aims to Learning Outcomes w.r.t. NCFSE 2023
The Learning Standards (Curricular Goals, Competencies and Learning Outcomes)
4.2 Selection of content, learning experiences Assessment Approaches (Formative and
Summative Assessment)
4.3 Principles of textbook design and process of textbook development
4.4 Process of Feedback on curriculum

Mode of Transaction:Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:
e Evaluate curriculum of any standard of secondary level education
e Design draft curriculum by adopting any model or approach of curriculum
e Visit Gujarat State School Textbook Board (GSSTB) to understand process of textbook preparation
e Analysing school curriculum with reference to NEP 2020
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Semester-7 Compulsory
Credit: 02
Marks:50

School Based Research Project

Learning Outcomes:
Prospective teacher...
e Understands the concept and steps of case study
e Understands the concept and steps of actions research
e Assesses effectiveness of remediation through action research
e Collects the information about the student through case study

Course Content:
e An orientation programme shall be arranged to explain the action research and case study.
e A prospective teacher should conduct one case study and one action research during the internship.
He/She shall submit a detailed report of case study and action research at the end of the internship.
Mode Of Transaction: Orientation and Workshop

*Assessment based on the report & viva.

Internal Assessment:

No. | Activity Marks
Case study 25
Action Research 25
Total 50
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Semester-7 Compulsary
Credit: 08
Marks:300

Internship in Teaching Il

Learning Outcomes:
Prospective teacher...

e Defines clearly the general objectives and specific objectives

e Selects unit and subject matter suitable to the class and resource material and aids suitable to the units

e Plans the lesson effectively with an understanding of the principles of learning and organise the subject
matter suitably indicating the appropriate techniques and aids to be used

e Motivates the pupils sufficiently and sustain their interest as well as maintain discipline in the class

e Adjusts the teaching method to the varying needs interests and abilities of the pupil, while making for
maximum group progress.

e Uses different methods and techniques of teaching and use them effectively in appropriate situations.

e Develops and apply different techniques and tools for the continuous evaluation of the achievement
and progress of the pupils, taken as individual and as a group, especially the ability to construct and use
oral, written and performance tests.

e Develops the ability to diagnose the strengths and weakness and the achievements and failures of the
individual pupils, in relation to the objectives and decide plan and organise the reinforcement of reme-
dial assistance needed by each.

e Correlates his/her subject and its teaching with other subjects taught in the class, with other activities

in the school life, so that, the education of the child becomes an integrated programme.

Plans, organises and guide various co-curricular and curricular activities.

Selects the educational film and to write a review of the selected film

Writes the book review

Reflects upon the school internship experiences

Selects appropriate psychological tool and administer it on the group of the pupils to prepare the com-
prehensive report about the characteristics of the pupils

Course Content:

Duration: 8 Weeks

Number of Schools for Internship: Minimum two different kind of Schools
Number of prospective teachers per school: Maximum 8 to 12 for Unit lessons

Nomination of a mentor teacher (from school) : Role of a mentor teacher would be to share his/her profes-
sional experiences, present model lessons, assess prospective teachers’ performance and provide onsite guid-
ance and support during internship.

Identification of supervisors (Faculty member of the Institute): Each group will be allotted a supervisor. The
faculty member who is performing the role of the supervisor shall be to coordinate with mentor teacher of the
school, assess prospective teachers’ performance and provide onsite guidance and support during internship.
Stray lessons and Unit lessons shall be guided and supervised by the allotted supervisor. After the completion
of the stray lessons and unit lessons the supervisor shall visit the school twice in a week.

Activities:

e Unit Planning and Lesson Plan Execution: 5 in each method (supervised)- (50 Marks)
Classroom teaching in two school subjects assigned by school other than stray lessons and block
teaching.- Minimum 20 lessons in each method under the guidance of mentor teacher. (40 Marks)
(Assessment by mentor Teacher)
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e Lesson observations of peers, mentor teacher and other teachers of the school ( everyday minimum 1
observation)- (20 Marks) (Assessment by mentor teacher)

Preparation of Blue Print based question paper with answer key in both method-(30 Marks)
Preparation of diagnostic test and identifying learning difficulties-(10 Marks)

Planning and Execution of remediation-(10 Marks)

Organising all types of Curricular and co-curricular activities like sports and games, yoga, debate, cultur-
al activities, paining, music, art etc.- (10 Marks) (Assessment by mentor teacher)

Film review -(5 Marks)

Book Review-(5 Marks)

Writing a reflective Journal-(10 Marks)

Administration of psychological test and preparation of report-(10 Marks)

Institutional visit-(10 Marks)

Studying documentation done at school in form of registers, records etc (10 Marks)

(assessment by mentor teacher)

Internal Assessment: Marks:200
Assessment by Supervisor: 120 Marks
Assessment by Mentor Teacher: 80 Marks

External Assessment: Annual lessons in each Method of Teaching: 50+50=100 Marks
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SEMESTER VIII
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Semester - VIII

Ability Enhancement
and Value added Theory 2 60 4 30 70 100
Courses
. Theory 2 90 6 45 105 150
Education -
. Theory+Practical 1 90 4 30 70 100
Education
SR Practical 3 180 6 150 0 150
Internship
Total 8 420 20 255 245 500
Ability
Enhancement
1 and Value [ Understanding Self Theory | Compulsory [ 30 2 15 35 50
added
Courses
Ability
Enhancement | Citizenship Education,
2 and Value [ Sustainability and Theory | Compulsory [ 30 2 15 35 50
added Environment Education
Courses

Sociological Perspectives

¢ Education of Education

Theory | Compulsory | 60 4 30 70 100

4 Education | Education Policy Analysis | Theory | Compulsory | 30 2 15 35 50

Adolescence Education/
Education for Mental
Health/Guidance and
Counselling/Gender
Education/Human Rights
Education/Peace Theory
Education/Health and

5 Education Yoga Education/Tribal + Optional 90 4 30 70 100
Education/Emerging Pracitcal
Technologies in
Education/Langauge
across curriculum/
School Leadership and
Management
6 Education | Internship in Teaching Il | Practical | Compulsory | 60 2 50 0 50
7 Education Commumty Engagement Practical | Compulsory | 60 2 50 0 50
and Services
8 Education Cirsmitl i el Practical | Compulsory | 60 2 50 0 50

Learning Material
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Semester-8 Compulsory

Understanding Self Credit: 02
Marks:50

Learning Outcomes:

Prospective teacher...

Appraises and develops viewpoints on self and its components.

Appraises and embraces Indian concept of self and Panchkosh.

Familiarises with the role of teacher in understanding and developing self of learner.
Develops skills and attitude for handling stereotypes, prejudices and addressing challenges.

Unit-1: Perspectives on understanding self

1.1 Concept & Components of Self — Attitude, Beliefs, Values
Types of Self- Material Self, Social Self and Spiritual Self

1.2 Social Self and Cultural Self Concept and agencies shaping self
Self-identity concept and crisis for self-identity

1.3 Spiritual Self Concept of spiritual self, spiritualism Integral Humanity
Process of Self-awareness, self-observation, introspection and austerity-

1.4 Indian Concept of Self with reference to Satva, Rajas and Tamas Guna
Constituents of Panch Kosh & Concept of Sthitpragya

Unit-2: Role of Teacher in Developing Self and addressing challenges

2.1 Self, Self Esteem, Self-Image and concept of Integrated Approach to self
Characteristics of well-integrated self and Challenges for Understanding Self

2.2 Creating awareness about self and self-image
Skills for enhancing self — self-reflection, communication and self-expression,
listening, acceptance of self, emotional resilience, mindfulness, yoga

2.3 Role of Media, and Challenges for Self-Identity: Selfies: Narcissism or Self Exploration;
Celebrity culture and body image; Media’s Externalization of Self-identity etc.
Role of Peers, Family and society in Identity formation.

2.4 Stereotypes and Prejudice: Concept and role of Gender, caste, language, religion etc.
in shaping self
Schooling as a Process of Identity formation

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:
e Questionnaires on transactional analysis/self-esteem/beliefs or any other tool to understand and iden-
tify self and writing of self-reflective journal.

e Reflective Practices and discussions for self-evaluation/peers evaluation/prejudices/stereotypes etc.
and write reflection reviews.

e Survey /Analysis of self: Measuring Self-esteem/self-concept/ and other domains related to helping
understand the self for selected sample.

e Case Studies/Narrations/Reflections on one’s own childhood and growing up/personal experiences/
social experiences etc.
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Semester-8 Compulsary

Citizenship Education, Sustainability, and Credit: 02
Environment Education Marks:50

Learning Outcomes:
Prospective teacher...
e Acquaints with roles and responsibilities of a citizen.
e Contemplates and sensitizes towards duties of citizenship and global citizenship.
e Appraises the requisites of providing environment education for sensitization towards sustainable
growth.
o Reflects on the need for practicing and accomplishing sustainable development goals.

Unit-1 Introduction to Citizenship Education & Global Citizenship
1.1 Citizenship
e Concepts of citizen, citizenship and citizenship education
e Concept and aims of Global Citizenship and Global Citizenship Education
1.2 Citizenship and Indian Constitution
e (riteria for being a Citizens of India & Recognition of Community
e Directive Principles of State Policy, Rights, Franchise and Duties of Citizenship
1.3 Global Citizenship Education
e Concept and characteristics of global citizenship and global citizenship education
e Role of education in fostering global awareness, intercultural understanding and addressing global
challenges
1.4 Themes and Approaches
e Themes for Global Citizenship Education
e Curriculum and Pedagogical Approaches for Global Citizenship Education

Unit-2: Environmental Education and Education for Sustainable Development
2.1 Environmental Education
e Concept of Environmental Education — Education for environment, about environment and
through environment
e Scope of Environmental Education Biological, Physical and sociocultural aspects
e Environment, Environment Education and relationship between ecology, ecosystem and society
2.2 Education for Sustainable Development
e Concept and historical overview of Education for Sustainable Development
e From Environmental Education to Education for sustainable development & Interaction between
society, economy and environmental sustainability
2.3 Sustainable development goals (SDGs)
e SDGs with special reference to SDG 4 - Quality Education for all
e Implementing SDG: Integrating SDGs into the curriculum and textbooks, classroom settings and
teacher education

Mode of Transaction: Lecture cum Discussion, Field trip, Assighment, Project

Suggested Activities:
e  Workshops for SDG Targets
Environment Drives for cleanliness, waste segregation, water conservation, etc.
Audits and Impact Assessment Studies for institutions, cities, ecosystems etc.
Field Trip for Sustainable Practices to eco-friendly institutions, sustainable development projects etc.
Community Service Project with local NGOs or social organizations.
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Semester-8 Compulsory
Credit: 04
Marks:100

Sociological Perspectives of Education

Learning Outcomes:
Prospective teacher...
e Familiarises with the important aspects of sociological perspectives of education.
e Develops an understanding of relationship between education and society.
e Critically appraises the socialisation process and its link with education
e Analyses and deliberates on the focus areas & trends of Indian education system.

Unit-1: Introduction to Sociology of Education

1.1 Meaning of sociology, education and sociology of education
e Nature and Scope of Sociology of Education

1.2 Understanding the relationship between education and society
e Meaning and Types of Society
e The impact of societal factors on educational outcomes

1.3 Educational institutions as social systems
e Functionalist perspective on education
e Conflict perspective on education

1.4 Education as Process of Societal Development and its impact on society
e Social Development
e Human Development
e Cultural Development

Unit-2: Education and Society

2.1 Social Change
e Meaning and Nature of social change
e Factor affecting social change and impact of social change
e Education for social change and role of teacher in social change

2.2 Social Mobility
e Meaning, types and impact of Social Mobility
e Dimensions of Social Mobility
e Role of Education in social mobility

2.3 Social Culture
e Meaning and Nature of Culture; Acculturation, Enculturation and cultural change
e Impact of culture on education through a study of the different dimensions of culture and their

importance to education practices

2.4 School and community relationships
e The importance of community involvement in education
e The role of schools in community development

Unit-3: Education and Socialization

3.1 Socialization and education
e Concept and Process of Socialisation
e Agents of socialization and role of schools in socializing students

Link between education and socialization process

3.2 Social behaviour of individuals, groups, and societies
e The transmission of cultural values and norms through education
e The impact of cultural diversity on educational processes
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3.3 Social stratification and education
e Education as a mechanism of social stratification
e Social context of education and its implication for curricular and pedagogical practices;
e different aspects of social stratification
3.4 Relationship between social structures and educational provision.
e Policies and programs aimed at promoting social mobility
e The role of education in reducing social inequality

Unit 4 Education for Community and Social Transformation
4.1 School, Community and neighbourhood
e Relationship between School and community and school and neighbourhood.
e Process and significance of involvement of civic societies, community stakeholders and parents in
school development
4.3 Education and Modernisation
e Role of Education in modernisation
e Relationship between education and modernisation, and constraints to social change.
4.3 Gender and education
e Gender inequalities in educational attainment
e Efforts to promote gender equity in education
4.4 Addressing social issues and challenges in addressing educational needs
e Access, equity, equality and factors affecting dropout and retention
e (Classroom dynamics and challenges for Inclusion, diversity and social inclusion

Mode of Transaction:
e Lecture cum Discussion, Field trip, Assignment, Project

Suggested Activities:-
e (Classroom dynamic studies to understand the social processes in educational setting.
e Sociological surveys on social change, mobility, stratification, access equity etc.
e (Case studies: related to educational inequality, social stratification, or cultural diversity.
e Community mapping to identify social resources and challenges that impact education, such as access
to educational institutions, community support, and socio-economic factors.
Role-play for societal system and enact scenarios related to educational issues and social dynamics.
e Research project on sociological aspect of education, impact of social media, the influence of cultural
beliefs on education.
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Semester-8 Compulsory
Credit: 02
Marks:50

Education Policy Analysis

Learning Outcomes:
Prospective teacher...
e Acquaints with concepts of Policy Formulation and Implementation.
e Familiarises with the concepts of Policy Evaluation, Impact and analysis
e Appraises the process for developing policy and analysing the impact.
e Applies the understanding of Policy Formulation and Implementation in assessing the educational
policies.

Unit-1: Introduction to Policy Formulation and Implementation
1.1 Concept and importance of Public, Policy and Public Policy
e Nature of Policy Analysis Policy-Making and Decision-Making, Policies and Goals, Policy-Making
and Planning, Policy Analysis and Policy Advocacy, Policy Analysis and Policy Management
1.2 Types of Policy Issues: Distributive, Redistributive Regulatory, Constituent, Conflict and
Bargaining Policy Issues
e Role of Agencies in Policy Making: Intergovernmental Relations, Niti Ayog, Cabinet Secretariat &
Prime Minister’s Office, Civil Society and International Agencies
1.3 Process of Policy Making and Policy Implementation
e Constraints of Policy Making: Choice of rationality, Bureaucracy, Values, etc.
e Concept, scope and limitations of Policy Analysis
1.4 Process of Policy Implementation and Problems in Implementation of Policy
e Role of Administrative Organisations, Legislative Bodies, Judicial Bodies, Civil Societies in imple-
mentation of Policy

Unit-2: Policy Evaluation, Impact and Analysis
2.1 Concept, Importance and Criteria of Policy Evaluation
e Types of Policy Evaluation (Process, Impact & Comprehensive) and Problems of Policy Evaluation
(Goal Specification. Measurement, Targets, Efficiency and effectiveness, Values and Evaluation, In-
formation and Data, Resource Optimisation, Unforeseen Consequences Dilemma, Equity Dilemma,
Partisan Dilemma)
e Methods of Policy Evaluation: Benefit-Cost Analysis, Cost-Effectiveness Analysis, and Research
based Analysis.
2.2 Significance and Purpose of Policy Impact
e Types of Policy Impact: Direct & Indirect; Positive & Negative; Immediate & Futuristic
e Tools and Techniques for Assessing Policy Impact
2.3 Concept and Types of Policy Analysis
e Empirical/Evaluative or Normative; Retrospective/Prospective; Predictive/Prescriptive/ Descriptive
e Methods and Techniques of Policy Analysis
e Process of Policy Analysis and Ethics in Policy Analysis
2.4 National Education Policy 202
e (Case Study for Policy Evaluation, Impact and Analysis w.r.t Secondary and Higher Education

Mode of Transaction: Lecture cum Discussion, Field trip, Assignment, Project,
Suggested Activities:
e Comparative Policy Analysis and Policy Analysis Case Study of education policies.
e Policy Simulation Exercise for developing policies and planning the implementation.
e Stakeholder Mapping: Ask students to identify and map the various stakeholders involved in a specific
education policy in Gujarat State.
e Policy Memo Writing: Assign students to write a policy memo addressing a specific educational issue
in Gujarat State.
e Policy Evaluation and analysis Workshop and Policy Advocacy Campaign for students.
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Semester-8 Optional

Adolescence Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:

Prospective teacher...
e Develops insight about aspects of Adolescent and related theories
e |dentifies and relates with the needs and problems of adolescents
e Understands the role of school in the development of adolescent
e Designs various activities for adolescent development.

Unit 1: Introduction to Adolescent and Cognition (Theory)
1.1 Concept and Characteristics of Adolescence, Concept and Characteristics of Adolescence in Indian con-
text
1.2 Role of Heredity and Environment in Adolescent development
1.3 Piaget’s Cognitive Development Theory: Educational Implications
1.4 Erikson’s theory : Educational Implications

Unit 2: Development theories of Adolescent (Theory)
2.1 Jung’s theory : Ed Implications in General, Ed Implications in Indian context
2.2 Kohlberg’s Moral Development theory: Educational Implications
2.3 Goleman’s Theory of Emotional Intelligence : Educational Implications
2.4 Role of School in Cognitive Development: Educational Implications

Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit 3: Developmental Theories in Indian context (Practical)

Students have to choose and two activities from this section.

The evaluation of this component will be through the practical examination.

3.1 Write the educational implications of Kohlberg’s Moral Development theory in context to Indian ado-
lescent.

3.2 Write the educational implications of Erikson’s theory in context to Indian adolescent.

3.3 Write the educational implications of Goleman’s Theory of Emotional Intelligence in context to Indian
adolescent.

3.4 Write your reflections on Role of Indian Schools, Parents and Society in Cognitive Development of ado-
lescents.

Unit 4: Understanding Adolescence: Issues and Concerns (Practical)

Students have to choose and two activities from this section.

The evaluation of this component will be through the practical examination.

4.1 Identify the Adjustment Problems related to cultural and social aspects in an adolescent.

4.2 Write a report on Influence of Media on behaviours of adolescent: (Depiction of children, and men and
women in television and cinema, social networking)

4.3 Write a report on any one Indian adolescent observing his behavioural changes with global impact in
society.

4.4 Do a case study on Adolescent behaviour in reference to current era.
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Suggested Activities:
e (Case Study on Adolescent Behaviour (at least two) and presentation of same
e Observation of Issues and Concerns of Adolescents in schools

Mode of Transaction

e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum
Discussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises
related to each practical component are listed in Unit 3 and 4.
e The practical component is to be evaluated by the submission of journal with selected activity from

the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.
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Semester-8 Optional

Education for Mental Health Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Develops insight about concepts associated with Mental Health and Hygiene
e |dentifies and reviews basic concepts associated with Mental Health and IlIness.
e Reviews and reflects on the Psychology of Adjustment and Mental Health.
e Reviews and writes about various aspects of practicability of Adjustment

Unit 1: Mental Health and Hygiene, Stress and its effect (Theory)
1.1 Mental Health and Hygiene: Meaning, elements and purposes, Characteristics and causes of
poor mental health
1.2 Role of teachers, Food and Nutrition in achieving Mental Health
1.3 Stress: Nature, meaning and types, Factors influencing stress
1.4 Stress: Causes and remedial measures, Schools’ and Teachers’ Role

Unit 2: Concepts associated with mental health (Theory)
2.1 Frustration: Meaning, causes and classification, remedial measures
2.2 Abnormal Behavior: Meaning, Causes, Classification, remedial Measures

2.3 Mental Diseases: Meaning, Causes and Types, Remedial Measures
2.4 Adjustment: Meaning, Methods and Process , Defence Mechanisms: Displacement, Repression,
Projection,Sublimation, Rationalization, Denial, Reaction Formation

Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit 3: Strengthening Mental Health (Practical)
3.1 Prepare a chart on food and nutrition elements which support Mental Health.
3.2 Prepare a report on listing characteristics of maladjusted person you observed.
3.3 Write a report on any one Mental diseased person you have come through.

3.4 Identify any one educational movie based on Mental problem of a student and write a review
over it.

Unit 4: Practicability of Adjustment (Practical)
4.1 Identify the events of your life wherein you portrayed Defence mechanism in behaviour (any 5)
and write down a report over it.
4.2 ‘Frustration can be overcome’ Justify the statement
4.3 Identify the Types of stress prevalent in today’s times and suggest remedial measures over it.
4.4 Write five Remedial Measures on Abnormal Behavior of a student in the class.
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Mode of Transaction
e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture
cum Discussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exer-
cises related to each practical component are listed in Unit 3 and 4.

e The practical component is to be evaluated by the submission of journal with selected
activity from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.
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Semester-8 Optional

Guidance and Counselling Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Understands concepts related to guidance and its types.
e Gets acquainted with concepts and areas of counselling.
e Relates and reflects on the organisation of guidance services.

e Knows and uses the agencies for providing guidance and counselling services to students and tounder-
stand issues in counselling services.

Unit 1: Basic concepts of Guidance and its types (Theory)
1.1 Guidance : Concept, Characteristics, Scope, Misconceptions about guidance
1.2 Purpose of guidance: self-understanding, self-discovery, self-reliance, self-direction, self-actualization
1.3 Types of Guidance: Educational, Vocational/Career and Personal
Individual guidance and group guidance
1.4 Group guidance techniques: class talk, career talk, orientation talk, group discussion, career
conference, career corner, bulletin board, role play.

Unit 2: Basic concepts and Areas of Counselling (Theory)
2.1 Counselling: Concept, Characteristics, Scope, Misconceptions about counselling
2.2 Goals of counselling: resolution of problems, modification of behaviour, promotion of mental health
2.3 Stages of the counselling process
e Counselling Techniques-Person centred and Group centred,
e Cognitive interventions, behavioural interventions, and systematic interventions strategies
2.4 Areas of counselling: Family counselling, Parental counselling, Adolescent counselling, Peer counselling

Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit 3: Organisation of Guidance (Practical)
3.1 Select a school and organise a Vocational/Career Guidance for Class IX students.
3.2 Select a group of students and provide them with Group Guidance in relation to their Educational
problems.
3.3 Identify 2 students with acute personal problems which hampers their educational achievement and
process the individual guidance for them accordingly.
3.4 Integrate Bulletin Board of any school on the theme: Career Options after 12% in 21% century

Unit 4: Organisation of Counselling (Practical)
4.1 Visit an Educational Counsellor, gain insights on his role and functions and prepare a relevant report
4.2 ldentify Counselling centres of your district and write a report on their areas and activities
4.3 Be a part of Parent Teachers’ Meet and explain parents about awareness, need and importance of
counselling in modern era
4.4 Implement Peer counselling in the classroom through a seminar
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Mode of Transaction

e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum
Discussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises
related to each practical component are listed in Unit 3 and 4.
e The practical component is to be evaluated by the submission of journal with selected activity

from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:
e |dentification of the cases for counselling
e Exploring the possibilities for peer counselling in the institutions
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Semester-8 Optional

Gender Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Acquaints with the concepts associated with gender, gender equality, and stereotypes.
e Appraise the role of education in gender responsive school environment and teaching.
e Familiarises and embraces the actions needed for gender sensitive society.
e Reviews and reflects on the gender laws, legislations and policies for gender sensitive society.

Unit 1: Introduction to Gender Education (Theory)
1.1 Understanding Gender, Sex and transgender: Definitions, concepts, and perspectives
Gender and Education: Nation, Education and Gender
Feminist perspective in education: Curriculum Analysis of content and pedagogy
1.2 Concept of Gender Equality

e Gender Equality and Law: Provisions in constitution, Test of Discrimination, Special Provisions and
Right to life.

o Need to promote gender equality
1.3 Education and Gender
e Biological Differences, Structural Constraints, Social Interaction, Gender Socialisation and Gender
Schemas and their role in in shaping gender norms and expectations
1.4 Gender Stereotypes and Bias: w.r.t society, employment, family and educational settings

Unit 2: Gender and Education (Theory)
2.1 Historical Perspective of Women’s Education
2.2 Gender Gap in education access, attainment and employment
e Reasons for gap and implications for society
e Gender and Knowledge Construction
2.3 Gendered Education and Environment in School
e Gender and Learning: gender impacts on learning processes and outcomes
e Gender and Classroom Dynamics: Power dynamics and gendered interactions
2.4 Genderresponsive Teaching Strategies:
e Strategies for creating inclusive and gendersensitive learning environments
e Gender sensitive classrooms, power equations, Diversity and Intersectionality

Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit 3: Gender, Society and Role Expectations (Practical)
3.1 Education Policies and Education for women and gender
e New Education Policy 1986 and Education for Women'’s Equality
e NEP 2020 and women education
¢ Select an education policy/policies of your choice and study and review the women/ transgender
specific recommendations and the impact of those recommendation
3.2 Gender and Curriculum

®

%+ Select a text/curriculum/syllabus of your choice. Analyse it with feminist lens. Describe/narrate/
depict/perform/ etc. gender roles/expectations/violence/ stereotypes/ prejudices etc. Trace the
changing depictions and prepare a report/perform a drama.

190 | Indian Institute of Teacher Education



Curriculum Framework B.SC.-B.Ed. 2023

3.3 Gender Roles and Expectations and Genderbased Violence
++» Select a society/region/period/era of your choice. Study and record the events depicting the gen-
der specific roles/violence/stereotypic behaviour/disparities. Prepare a detailed report tracing the
evolution of gender role and its impact on family and society.
3.4 Gender and Work Place

K/

+»+ Select a society/region/period/era of your choice. Trace the existence/roles/ of women in work-
place in various roles/leaders/managers/workers/breaking the glass ceiling. Develop a research
report based on the data/historical evidences/ and reflect on the transitional role of the women in
society.

Unit 4: Gender, Law, Legislation and Policy (Practical)
4.1 Gender Equality and Legislations:
e Personal Laws (Hindu Succession Act, 1956; Hindu Minority and Guardianship Act, 1956, Prohibition
of Child Marriages Act, 2006
e Gender Specific Legislation The Protection of Women from Domestic Violence Act, Pre Natal Diag-
nostics Techniques Act, 1994 (PNDT)
e Gender Specific Legislation in Labour law: Equal Remuneration Act, 1976, Maternity Benefit Act,
1961
++ Select any one of the listed law/legislation /any other law of your choice. Prepare a report of the
law. Develop a survey questionnaire to know the awareness of the society towards the law/ devel-
op and intervention to create awareness about the law in the society.
4.2 Gender Campaigns responsive Policies in Education:
++ Identify the gender responsive policies like provisions for equality/access/mainstreaming/empow-
ering and trace the impact of the recommendations for the select society/ Develop a survey ques-
tionnaire to know the awareness of the society towards the policy/ develop and intervention to
create awareness about the policy in the society.
4.3 Empowered Girls and Women in society
+» Select the women role model from the history/contemporary India/world/. You can select women
educationist/scientists/ entrepreneur/musicians/dancers etc. from ancient India/ Prepare the case
study on the life of the leader tracing the birth, education, challenges. Initiatives etc. Reflect on
the inspiration that you acquire from their life.
4.4 Gendered Education and school as sites of socialisation: Gendered environment at schools,
Gendered attitude, educational experiences, choices, language, Gendersensitive Assessment
and ways ahead.
+» Select an institution/school/society of your choice and area. Observe/record/survey/interview
gendered perspectives and the impact on the learners. Suggest ways for creating gender inclusive
environment in the society.

Mode of Transaction:
e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum Dis-
cussion, Field trip, Assignment, Project etc. during classes scheduled in timetable.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises re-
lated to each practical component are listed in Unit 3 and 4.

e The practical component is to be evaluated by the submission of journal with selected activity
from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.
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Suggested Activities:

Gender Stereotype Analysis through critical thinking and reflection on the impact of these stereotypes
on society.

Gender RolePlay, Interview with Gender Advocates to discuss and promote gender inclusive environ-
ment.

Gendersensitive teaching strategies and Plans: designing genderinclusive teaching strategies and plans
for different subjects.

Gender and Literature read and analyse literature that explores gender themes.

Gender Equity in Education and Social Movements: Organize workshops or group activities to discuss
strategies for promoting gender equity in educational settings.

Cultural Gender Norms: research and present gender norms and practices in different societies.
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Semester-8 Optional

Human Rights Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Acquaints with the concepts of Human Rights, international initiatives and constitutional provisions.
Familiarise with and appraises the principles and perspectives of Human Rights Education.
Practices and adopts approaches for integration of concepts for Human Rights Education.
e Examines and evaluates the need of Human Rights Education for social justice and harmony.

Unit 1: Introduction to Human Rights Education (Theory)
1.1 Concept of Rights, Human Rights, Human Rights violation and Human rights education
Nature and Need of Human Rights
Generational classification of Human Rights
1.2 International Initiatives for Human Rights

e Humanitarian Interventions, International humanitarian law (Geneva Convention 1949), Abolition of
slavery,

e United Nations and

e Universal Declaration of Human Rights(UDHR)1948,
e UN Council on Human Rights,

1.3 Rights and Indian Constitution

e Fundamental Rights, Directive Principles of State Policy and Fundamental Duties as Constitutional Obli-
gations, Acts and Articles

Human Rights Protection Mechanism in India:
e Law Enforcement Agencies
e Judicial System, Adjudication Process and Judicial Activism
e Remedies: Writs, Public Interest Litigation (PIL), Judicial Review,
e Protection of Human Rights Act 1993
e Institutional Mechanisms
e National/State Commissions for Human Rights
e Role of Civil Society Organizations and Media

1.4 Impact of globalisation on human rights

e Emerging Issues in human rights — communalism, terrorism corruption, governance and accountability,
tribal rights, forest protection rights, traditional & cultural rights, displacement & rehabilitation rights

Unit2: Principles and Perspectives of Human Rights Education (Theory)
2.1 Human Rights Education
e Concept, Principles. Human Rights Pedagogy and reason for including Human Rights
Education in school curriculum

e Educational Policies and Human Right

2.2 Human Rights perspective in education and curriculum methodology, context and approaches
for integration of content like core values, history & culture, constitutional obligation,
democratic values, equality, dignity, justice, etc. in curriculum

2.3 Human Rights perspectives in teachinglearning process, assessment and school culture using
subject integration, pedagogy, curricular and cocurricular integration.

2.4 Challenges and opportunities in implementing human rights curriculum in schools
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Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit3: Approaches for Practicing Human Rights Education (Practical)
This section is divided into 4 subunits and 4 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose any two activities from this section.
The evaluation of this component will be through the practical examination.
3.1 Human Rights violation and Movements
Articles in Indian Constitution for protection of human rights
%+ Select an event/movement/case study of your choice in which human rights are violated. Develop a
research project by creating relevant research questions on violation and measure for protection of
these rights./Develop a lesson plan and pedagogical approach to teach these topics in the class like
story telling/ drama/role play /debate etc.
3.2 Indian Constitution Rights and Duties, Articles and policies
%+ |dentify the content from a select curriculum/text book/ India freedom struggle/constituent assem-
bly/fundamental rights/Articles, Acts and Policies/ etc. Use this content to develop a theme/text/etc.
which can be used to teach and integrate concepts across the subjects like science, social science,
language, mathematics etc.
3.3 Human Rights and role models
%+ Select a thinker Thomas Hobbes, John Locke, JeanJacques Rousseau/Educationist like Gandhi/Rabin-
dranath Tagore/ Nelson Mandela etc./ Activists/ Socialist who have contributed significantly in the
protection of human rights. Trace the origin of their action and its impact. Prepare a module for
dialogue/discussion/critical thinking/and means in which the students can be motivated to become
agents of change.
3.4 Human Rights and educational institution
¢ Select an Article /Policy of your choice. Survey/interview the select sample from you institution/so-
ciety about the incident revolving around selected topic/event in which they might have witnessed
violation and action taken by them. Suggest measures to integrate the topic in the curriculum.

Unit 4: Human Rights Education and Social Justice (Practical)
This section is divided into 4 subunits and 4 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose any two activities from this section.
The evaluation of this component will be through the practical examination.
4.1 Human Rights and International Efforts
++» Select the report related to indicators on education/ human rights/ human rights education/ curric-
ulum for human rights etc. published by any International Organisation/Institution/Civil society like
UNDP/UN/UNICEF/UDHR/ UNCRC/etc. Use the data on India with select indicators and compare it
with the global data. Present your findings in the form of the report. Suggest means and measures
to improve the status of India in terms of human rights,
4.2 Human Rights and Indian Constitution
¢+ Select identify an Act Protection of Civil Rights Act 1955,/ Prevention of Atrocities Act, 1989/Per-
sons with Disabilities Act, 1995, / Prohibition of Sex Selection Act, 1994, /Environment (Protection)
Act, 1986, /Prevention of Domestic Violence Act 2006./or any other Act of your choice. Trace the
history of its origin and evolution with specific reference to the cause/movements/loss of life/im-
pact on society. Prepare a report /documentary film/small narration video film/etc. for creating an
awareness in the society/teaching students. Prepare a learning module/ report on the whole pro-
cess.
4.3 Human Rights Violation of Marginalised and disadvantaged groups Women, Scheduled
Castes,Scheduled Tribes, Backward Classes , Minorities, Minority Educational Institutions and

others
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%+ Select a historical/contemporary event/episode/war/domestic or societal situation. Explore it terms
of their respective violations of human rights, constitutional provisions, international conventions,
movements, landmark judgments. Prepare a learning module and report on the process, violations
and impact.

4.4 Select any one indicator of human right violation in India w.r.t. social justice/ discrimination/ inequality/
social exclusion/ domestic violence/ terrorism/atrocity/ rehabilitation/refugees/ displacement due to
development/challenges due to globalisation/economic, social and cultural rights/civil rights/ etc.

++» Conduct a survey/interview of the select sample to with an objective of finding exposure to hu-
man rights violation act/knowledge of their constitutional rights / mechanism of protecting rights
etc. Present your findings in terms of the project report.

Mode of Transaction:
e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum Dis-
cussion, Field trip, Assignment, Project etc. during classes scheduled in timetable.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises re-
lated to each practical component are listed in Unit 3 and 4.

e The practical component is to be evaluated by the submission of journal with selected activity
from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:
e Human rights debate and case studies related to human rights violations

e Model United Nations/Moot Court/role play where students can act as representatives, delegates,
lawyers, judges, and witnesses to discuss and decide on a fictional human rights case.

e Community interview projects community members, including marginalized groups, to explore their
experiences with human rights and understand the challenges they face.

e Human rights mapping activity in small groups,.

e Human rights action project: that addresses a specific human rights issue in their school or community,
such as organizing an awareness campaign or advocating for policy changes.
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Semester-8 Optional

Peace Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:

Prospective teacher...
e Acquaints with the concepts of peace, culture of peace, conflict and aggression.
e Assimilates concepts for peace education and peace sensitive curriculum.
e Reviews and adopts elements and curriculum for Peace Education Pedagogy

e Examines and evaluates the role of peace agencies, movements and laws in maintaining peaceful soci-
eties.

Unit-1: Introduction to Peace Education (Theory)

1.1 Peace: Concept, types and conditions for sustenance of peace
Relevance of peace and peace education in building a harmonious society

1.2 World views on Peace, well-being and justice: Modern and traditional

1.3 Participatory Democracy and Peace : Relation between peace and democracy
Pillars of Culture of Peace: World view & belief systems, Enculturation, education, institutional
mechanism

1.4 Peace and aggression : Meaning and approaches for positive peace
Peace, conflict and war : Reasons for conflict and war and Strategies for conflict resolution

Unit-2: Elements of Peace Education (Theory)

2.1 Peace Education: Meaning, principles, and institutional support for peace education

2.2 Theoretical, moral and spiritual foundations of peace education

2.3 Peace Education and Curriculum: Strategies for selection and organisation of content related
to peace, conflict, war, justice, empathy, compassion etc. in curriculum of school education
Learning experiences and strategies for teaching peace curriculum

2.4 Teacher and Peace: Skills needed for transacting peace curriculam
Role of teacher in developing culture of peace

Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit 3: Peace Education Pedagogy (Practical)
This section is divided into 4 subunits and 5 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose and two activities from this section.
The evaluation of this component will be through the practical examination.
3.1 Designing and implementing peace education lessons and activities
++» Select a content/course/syllabi of your choice. Analyse it for the elements/components related to

depiction of conflict/war/peace/ compassion/ empathy/justice etc. Prepare a report of content
analysis and means of improving them.

@

¢+ Select a content/course/syllabi of your choice. Design Lesson plans and learning activities for it.
3.2 Using storytelling, literature, and arts for peace education

&

¢ Select depiction of storytelling/arts/music/dance from curricula/mythology/ancient texts etc. De-
velop outcome based teaching plans for teaching them to teach in classrooms. Prepare a published
lesson plan report.
3.3 Engaging students in dialogue and critical thinking about peace and justice.
++ Select an event of peace/war/conflict from curriculum / existing situations from society/country/
world. Develop, plan and implement forum for discussion on impact of the situation and means for
conflict resolution. Submit a detailed report.
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3.4 Moral and Spiritual foundations, traditional knowledge and peace
+»+ Select a traditional knowledge/oral traditions/folk lore/ etc. og your choice. Develop a teaching
module of one credit to explore collaborative and cooperative efforts for peace in the society and its
contribution in prosperity and development.

Unit 4: Peace Education and Global Citizenship (Practical)
This section is divided into 4 subunits and 4 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose and two activities from this section.
The evaluation of this component will be through the practical examination.
4.1 Human Security and Human Development: Concept and threats for developing country.
¢+ Trace the evolution of the concept of comprehensive human development and exploring the link
between violence and security needs/ violence and poverty/ religious & regional terrorism. Prepare
a report based on the primary data available. Identify the root cause of the conflict and strategies
for reducing them
4.2 Agencies for Peace and role in peace keeping: Indian and International
++» Select an agency working at National/ International level. Study and document their role in maintain
peace/ peace initiatives etc. Prepare a case study of at least two initiatives of the organisation. Sup-
port the case study with the data from the authentic source.
4.3 Culture of Peace, Peace movements, Duality of Peace concept and agents for change
++ Trace the evolution of the peace movements. Select a movement of your choice from India/world. It
can be current/past event. Record the cycle of the event and the impact it has created on the soci-
ety. You can use a questionnaire/interview schedule to study the opinion of the selected sample.
4.4 Religion, spiritualism, peace and peace keepers
«» Study the role of religion/spiritualism/traditions/culture/customs/texts/thinkers. Select any one
component of your choice. Develop a one credit module for training students on the role of the se-
lected component in maintaining peace and religious harmony.

Mode of Transaction:

e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum
Discussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises
related to each practical component are listed in Unit 3 and 4.
e The practical component is to be evaluated by the submission of journal with selected activity

from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:

e Role play, storytelling etc. to promote peace, peace education and conflict resolution.

e Community service project in local community, such as volunteering at a homeless shelter or organiz-
ing a charity event.

e Peace education workshop, competition, debates etc. for promoting peace and unity.

e Conflict resolution simulation to practice conflict resolution skills, such as active listening, empathy, and
negotiation.

e Peace-themed art exhibition, Peace education campaign using various media and advocacy strategies.
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Semester-8 Optional

Health and Yoga Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Acquanits with Philosophy and Practices of yoga
e Appraises and embraces the lifestyle based on yogic philosophy.
e Practices and preforms asana and yoga.
e Practices and performs meditation and mindfulness exercises and evaluation.

Unitl: Introduction to Yoga Philosophy and Practices (Theory)
1.1 Introduction to Yoga
e Meaning, origin, and historical development of yoga.
e Philosophy and Psychology of Yoga and its Role in Wellbeing
1.2 Patanjali’s Yoga Sutra
e Ashtanga Yoga: Eight Limbs of Yoga: Yama, Niyama, Asana, Pranayama, Pratyahara, Dharana, Dhyana,
Samadhi
e Use of Yoga in Different Contexts
1.3 Organisation of Yoga Sutras: Samadhipada, Sadhnapada, Vibhutipada,and
Kaivalyapada
e Stages of Chitta: Kshipta (Restless), Mudha (Torpid), Viksipta (Distracted), Ekagra (concentrated),
Niruddha (Restricted)
1.4 Yogic Principles of Healthy Living: Ahara (Food), Vihara (Recreation), Achara (Conduct),
Vichara (Thinking), Vyavahara (Behaviour)
e Stress Management through Yoga and Yogic Dietary Consideration

Unit2: Yogic Philosophy and Lifestyle (Theory)

2.1 Concept of Health: Concept of Panch Kosha and Yogic concept of health and disease
e Role of yoga in prevention of disease and promotion of health

2.2 Need of Yoga for Positive Health
e Role of Mind in Positive Health as per Ancient Yogic Literature
e Concept of Health, Healing and Disease: Yogic Perspective

2.3 Meditation and Mindfulness
e Yoga and Meditation
e Yoga to Live in Peace and Harmony with surroundings

2.4 Yogic Concepts of the Self, Karma and Bhakti
e Application of yogic concepts in

Practical Component
08 Practical from Unit 3 and Unit 4.

Unit 3: Yoga Practices: Asana & Pranayam etc. (Practical)
The asana and pranayama listed under this section are to be taught and practiced during the practical class-
es. The list here is indicative and can be modified as per the requirements under the heading of asana and
pranayama. The students need to conduct selfevaluation/ group evaluation for the changes observed before
and after practicing through selfreflection and other tools available. The practical component will include
preparation of Journal for minimum five Asana & Pranayam/reflections that are practiced.
The evaluation of this component will be through the practical examination.

3.1 Yogic practices: Kriyas, Asana, Pranayama, Bandha & mudra, Dharana & Dhyana, etc.

3.2 Pranayama: Poorak, Kumbhak, Rechak, Bhastrika, Bhramari, Ujjayi
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3.3 Sitting Posture: Matsyendrasana, Kukkutasana, Vakrasana, JanuShirshasana, Bakasana)
Standing Posture: Katichakrasana, Ustrasana, Garudasana, Virbhadrasana, Adho
mukhasana)
3.4 Sleeping Posture: rdha Salbhasana, Navkasana, Mandukasana, Matsyasana,
Setubandhasana)

Unit 4: Meditation and Mindfulness (Practical)
The meditation and mindfulness exercise listed under this section are to be taught and practiced during the
practical classes. The list here is indicative and can be modified as per the requirements under the heading of
meditation and mindfulness. The students need to conduct selfevaluation/ group evaluation for the changes
observed before and after practicing through selfreflection and other tools available. The practical compo-
nent will include preparation of Journal for minimum 03 meditation and mindfulness exercise /selfassess-
ment practiced..
The evaluation of this component will be through the practical examination.
4.1 Meditation: Mindfulness, Transcendental, Guided meditation: relaxation techniques
and mindfulness breathing and stretching exercise
4.2 Vipasana Meditation and practices
4.3 Mindfulness based interventions: Mindfulness based stress reductions,
MindfulnessBased Cognitive Therapy , Dialectical Behaviour Therapy, Acceptance and
Commitment Therapy
4.4 Selfassessment and impact of yoga and meditation using selfreflections/surveys using
questionnaire and other tools for wellbeing/stress management etc.

Mode of Transaction:
e Theory Component: Lecture cum Discussion, Field trip, Assignment, Project etc. during classes sched-
uled in timetable.

e Practical Component: Scheduling of the practical classes in the timetable for training and practicing
the exercises. Preparation of the Journal with minimum 10 Practicals.
The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:

e Selfreflections/journals/evaluation based on the observed benefits of performing exercises.

e Prepare journals and submissions of list of the diseases, disorders and postural deformities and write
down some yogic remedies.
Develop diet plans/ daily plans / routines/recipe booklets based on the yogic lifestyles for healthy living.
Plan visits to yoga, vipasna and meditation centres for exposure to various yogic practices.
Conduct selfevaluation/Survey and prepare a group data for various aspects of physiology to check the
physiological development when indulging in regular practice of Yoga.

e Practice and demonstrate different yoga asana/ Yoga Games/ Yoga for Stress Management/flexibility/
selfawareness and maintain a journal for experience sharing and narration.
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Semester-8 Optional

Tribal Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Familiarises with the concepts associated with tribes and their social systems.
e Appraise the perspectives, initiatives, curricular provisions for tribes and tribal education.
e Associates with various aspects of tribal language and research for tribal community.
e Analyses and appraises tribal art, culture customs and practices.

Unit-1: Introduction to Tribes and their Social Systems (Theory)

1.1 Concept of Tribe, Tribal Study and Tribal Education
e Relevance of Tribal Studies in Today’s Context
e India and Indigenous People; Tribal People Vs. Indigenous People and significance of this discourse
1.2 Social System and Organisation w.r.t Gujarat — Definition and Characteristics

e Units of Social system- Tribe ( The Little Community)

e Subunits and Patterns: Subtribe, Moiety, Phratry, Local Group of Village Community, Clan, Lineage,

Family

e Major Tribes in Gujarat and their socioeconomic and educational conditions

1.3 Distribution of Indian Tribes : Geographical, Racial Size, Economy, Degree of Incorporation

e Causes of Variation : Migration, Acculturation and Assimilation, Geography

e Socio-economic and educational status of tribal communities

e Approaches for Tribal Development: Isolation, Assimilation, Integration

1.4 Constitutional Status of Scheduled Tribes, De-notified and Nomadic Tribes

e Constitutional Safeguards : Educational, Social, Economic and Service Provisions

e Recent Government initiatives and policies for Tribal Education

Unit 2 : Tribal Education, Research (Theory)

2.1 Various Perspectives on Tribal Studies: Historical, Institutional, Development and Planning, Integration,
Stratification, Gender, Administration, Anthropological, Comparative, Ethnographic, Demographic

e Role of Ministry of Tribal Affairs in Tribal Development and Education

2.2 Indigenous People and International Bodies: Role of International Labour Organisation, World Bank,
United Nations

e Strategy for Tribal Development with reference to International Measures: Human Development Index
(HDI), Human Poverty Index (HPI), Gender Development

e Index (GDI) and Gender Empowerment Measure (GEM)

2.3 Educational Provisions in Curriculum at Secondary Stage for Indian Tribes w.r.t content,
medium of instructions and availability of text in local language

e  Curricular Provisions for Certification in indigenous knowledge systems and skills relevant for develop-
ment and generating employment for tribes

e Role of Tribal communities in their education

2.4 Provisions in Teacher Training for developing skills for inclusion and assimilation of learners from tribes
and indigenous population

e Pedagogical Approaches, Research and Practices, for facilitating education of Tribes

e Challenges for addressing the curricular provisions and learning needs of tribal learners
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Practical Component
Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group.

Unit-3: Tribal Language, Research and Development (Practical)

This section is divided into 4 subunits and 8 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose and two activities from this section.
The evaluation of this component will be through the practical examination.

3.1 Spoken Languages in Tribal Gujarat: Ethnicity ( Negritos, Austrics, Mongoloids, Dravidian, Western
Brachycephals, Nordics); Language Group (Indo-Aryan, Dravidian, Sino-Tibetan, Negroid, Austric, Oth-
ers) and Tribal Language in Gujarat
%+ List out the Tribes and Subtribes of Gujarat and group them according to their Region, Ethnicity and

Language Group
+»+ Select any one language and prepare an e-content/text relevant to their language w.r.t Fundamental
Literacy and Numeracy
+» Develop a Language Training Program of 1 Credit for Teacher Educators w.r.t the Basics of Teaching
of the selected language
3.2 Ministry of Tribal Affairs: Role, initiatives, schemes and central assistance

++ Identify the Initiatives and schemes of the Ministry for promotion of Tribal and Indigenous Lan-
guage/vocations/occupations etc. and create an awareness program of one week for a language
and region of your choice. Prepare a plan for its implementation.

++ Study the status of implementation of the recommendation of NEP 2020 w.r.t Tribal and indigenous
population and present a report on its findings.

3.3 Research Institutes working for Tribal Development: Tribal Research Institute and Central Institute of

Indian Languages: Role and relevant Researches

«+» Study the work done by the research institute and select any research relevant to your area and
interest and reflect on the findings of that research and its implications to Tribes and indigenous
people of Gujarat.

3.4 Surveys and Data Bases: Research studies on ethnicity/demography/socio economic status/develop-
ment Indicators etc.
++ Study and select a data base of your choice w.r.t various development indicators of Tribes and pre-
pare a report on status in Tribes and Indigenous population in Gujarat
+*» Prepare your own questionnaire and conduct a survey relevant to the region and area of your
choice and present a report on its findings.

Unit 4: Tribal Culture, Art, Music, Rite of Passage (Practical)
This section is divided into 4 subunits and 6 Practical. The theory content listed is to facilitate conceptual un-
derstanding for completing the activities listed. Students have to choose and two activities from this section.
The evaluation of this component will be through the practical examination.

4.1 Tribal Culture and Practices: Religious practices, customs, food, fairs, festivals, costumes, vocations &

occupations etc.
<+ Spend a week with a select tribal population of your interest and choice. Conduct an ethnographic
study indicators of your choice- vocation/culture/practices/language/food etc. Maintain a daily re-
flective diary with narration and present an ethnographic report on its findings.
4.2 Rites of Passage: Rites related to ceremonial and other events for pregnancy, child birth, puberty, initia-
tions, maturity, marriage, funeral, myths beliefs, oral traditions etc.
++» Select a tribe related to your preferably of the area in which you live and study rites followed by the
tribe , customs, dress, festivals, food, dance etc. associated with the rite and present a report on its
findings.
4.3 Tribal Art, Dance, Music and other art forms: Folk dance, indigenous practices, message, oral histories
etc. behind the art and music.
«» Study the tribe of your choice and develop a bilingual (Local language and English) database for the
art, music and other practices relevant to that tribe and prepare a published report.
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4.4 Vocation and Skills: Vocations and skills associated with the employment, major occupations both agri-

cultural and non-agricultural, indigenous knowledge and practices etc.

++» Select a tribe related to your preferably of the area in which you live and study the vocations, skills,
occupations practiced by the tribes. Prepare one credit course for providing skill training to the trib-
al inhabitants / your peers/school students

¢ Select a tribe related to your preferably of the area in which you live and study the indigenous prac-
tices of the tribe. Prepare a data base for the same. Include the details of the practice, origin, oral
history or folk lore associated with it and present it in the form of published report.

Mode of Transaction:

Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum Dis-
cussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.

The Theory Component is to be evaluated from Unit 1 and 2 Only.

Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercises re-
lated to each practical component are listed in Unit 3 and 4.

The practical component is to be evaluated by the submission of journal with selected activity from
the given list.

The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:

Research surveys/interviews/ observations etc.

Visits to the institutions catering to the tribal population like tribal schools, community groups, NGOs
etc.

Camping and Stay in the tribal village for observation, practice and reflections on practices, customs,
festivals, fairs etc.

Preparing and performing dance/drama/music etc. relevant to the particular tribe.

Awareness programs and campaigns for the tribal people.
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Semester-8 Optional

Emerging Technology in Education Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:
Prospective teacher...
e Understands the concept of emerging technologies in education and their potential impact on teach-
ing and learning.
e Comprehends and evaluates the use of synchronous and asynchronous learning approaches.
e Develops and Designs Learning Experiences using multimedia and interactive elements.
e Researches and reflects on the challenges and impact of emerging technologies.

Unit 1: Introduction to emerging technologies in Education (Theory)
1.1 Concept and Significance of Technology, Technology of Education and Technology in Education
1.2 Historical Context of Technology integration in educational settings
1.3 Generations of Computer Technology and their Use in Pedagogy
1.4 Ethical Consideration and Responsible use of emerging technologies in Education

Unit 2: Synchronous and Asynchronous (Theory)
2.1 E-Learning: Concept, advantages and limitations
2.2 Synchronous & Asynchronous Learning: Meaning, advantages and limitations
2.3 E-Learning Strategies: Virtual Classrooms, Online Learning, Audio Video Conferencing and Application
Sharing.

e Flipped Classrooms and Blended Learning Models
2.4 Learning Management Systems: Features, Criteria for selecting LMS, advantages and limitations

e Practical Component

e Any one practical from Unit 3 and any one Practical from Unit 4 individually or in group.

Unit 3: Integrating Multimedia and Interactive Elements (Practical)

e This section is divided into 4 subunits and 4 Practical. The theory content listed is to facilitate con-
ceptual understanding for completing the activities listed. Students have to choose any two activi-
ties from this section.

e The evaluation of this component will be through the practical examination.

3.1 Utilizing Multimedia resources (Video, Audio, Images) to enhance learning
+» Develop a multimedia program for teaching a topic at school level. The duration of the program

should be at least 2 hours (divided into sections of 30 min. each). Prepare a report and host it on
a platform.

+»+ Select a Digital Repository of your choice. Study the content available on it. Select a school level
content of your choice and prepare a MOOC Quadrant for self-learning of the students. Prepare a
report and host it on a platform.

«+» Review any 5 popular Podcasts/ Vodcasts of educational purpose. Take inspiration from it and
prepare your own podcast. You may select a topic related to motivation/leaderships/ value educa-
tion / guidance/ relevance etc.

** Prepare a survey questionnaire on digital literacy/take standardised questionnaire available and
conduct a survey on at least 50 students/stakeholders and prepare a report of the results.

3.2 Digital Platforms and e-learning Modules: DIKSHA, SWAYAM, NPTEL, Virtual Labs etc.

3.3 Podcasts and Vodcasts

3.4 Digital Literacy and Responsible use of Technology
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Unit 4: Emerging technologies and their impact (Practical)

e This section is divided into 4 subunits and 4 Practical. The theory content listed is to facilitate con-
ceptual understanding for completing the activities listed. Students have to choose and two activi-
ties from this section.

e The evaluation of this component will be through the practical examination.

4.1 Exploration of Emerging Technologies such as Al, AR, VR, and loT in Education
¢+ Select an emerging technology of your choice/available on digital repository/ platforms offering
education content. Study the technology with reference to its features/ applications/ augmen-
tation/ virtual reality/ impact etc. Prepare a case study on the select technology/platform using
empirical data/news reports/events/discussion. Present the findings of the study in the form of
report.
4.2 Gamification and game-based learning for engagement
¢ Select a game based learning platform of your choice. Analyse the type of the games and learning
experiences provided by these apps. Based on the understanding of the app develop your own
learning app for teaching students using traditional or contemporary games/ conduct a survey of
students/teachers about the use/addiction/ impact of the game based apps.
4.3 Social media and networking for collaborative learning

++ Identify types of social media that can be used for the purpose of learning. Select a social media

platform of your choice and prepare a collaborative learning lesson plan using a select content

and its integration with the platform or Conduct a survey on the use of social media platform in
education/awareness and skills available with the teachers/ impact on student learning etc.

4.4 Addressing Challenges and concerns related to Educational Technology: access, equity, equality, digital
literacy

++» Select a school/institutions/ children in your neighbourhood. Study the availability of digital in-
frastructure/ digital facilities/skills and knowledge/ethics etc. You may use survey/empirical data
available. Suggest measures to cope with the challenges of access/equity/ equality/ digital litera-
cy etc.

Mode of Transaction:

e Theory Component: Unit 1 and 2 are theory units. And are to be transacted through Lecture cum
Discussion, Field trip, Assignment, Project etc. during classes scheduled in time-table.
The Theory Component is to be evaluated from Unit 1 and 2 Only.

e Practical Component: Unit 3 and 4 are practical units. The Practical Components and the exercis-
es related to each practical component are listed in Unit 3 and 4.
e The practical component is to be evaluated by the submission of journal with selected activity

from the given list.

e The practicum will be considered as completed on the basis of the submission of Journal.

Suggested Activities:
e Group Discussion, Lectures, visits, assignments
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Semester-8 Optional

Language Across Curriculum Credit: 04
(Theory & Practical) Marks:100

Learning Outcomes:

Prospective teacher...
e Understands language, its various roles in society and its various shades.
e Familiarizes with theoretical issues of the language acquisition.
e develops and implement the language skills of the students and analyze their reading and writing
e Knows how oral and written language can be used in the classroom to ensure optimal learning of the
subject area.

Unit 1 : Language and Language Acquisition (Theory)

1.1Concept of Language Across Curriculum; Meaning of Dialect and Standard Language,
Role of Language in Life (Intellectual, Emotional, Social and  Cultural Development)

1.2 Factors Affecting Language Learning (Physical, Psychological and Social)

1.3 Stages of Language acquisition: First Language and Second Language acquisition;
Principles of language development: Nativist and Interactionist Theories (behavioral and
cognitive)

1.4 Deficit Theory and Discontinuity Theory; Cultural Reference in the Text and Language of textbook in
different subjects

Unit 2: Language and Classroom (Theory)

2.1 Nature of Expository Texts vs. Narrative Texts, Transactional vs. Reflexive Texts

2.2 Writing: The concept of register and style (Note-making, summarizing; making reading-writing
connections; process writing)

2.3 Language as a tool of communication in the classroom; The nature of classroom discourse (describing/
reporting, naming/defining, explaining, exemplifying, arguing/supporting, assessing, evaluating) and
oral language in the classroom

2.4 Language Diversity in Indian Classrooms; Multilingualism in the classroom and its effect

Unit 3: Language skills and classrooms (Practical)

List of suggested Practical are provided in unit-3 and 4.

Any two practical from Unit 3 and any two Practical from Unit 4 individually or in group. Students have to
choose and two activities from this section. The evaluation of this component will be through the practical
examination.

List of suggested Practicum :

e Take any two chapters from Science, Social-science and Maths textbooks of Classes VI to VIII and
analyse: (i) How the different registers of language have been introduced? (ii) Does the language
clearly convey the meaning of the topic being discussed? (iii) Is the language learner-friendly? (iv) Is the
language too technical? (v) Does it help in language learning? And write an analysis based on the above
issues.

e Analysis of advertisements aired on Radio/Television on the basis of language and culture reflected
through them.

e Visit any two schools in the neighbourhood and prepare a report on the three language formula being
implemented in the schools

e Project : Prepare a report on the status of language given in the Constitution of India and language
policies in Kothari Commission/ NPE 1986/POA-1992/NEP-2020

e Conduct a survey on problems faced by students while second language learning.

e Study any one behavioural and cognitive theory of language learning and write your criticism.

e Conduct a workshop on writing skill development and write a report.

e Conduct a Workshop on reading strategies in the school and prepare a report.
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Unit 4: Classroom and Oral and Written Language (Practical)

Write a note on dialects interviewing 10 students from standard VI to VIIl./ Make a report of the
dialects used by the students in your class.

Select a Text Book form standard V/ VII/ VII/ VIII/ IX or X and review it from linguistic / cultural point of
view.

Analyse any book from standard VI to VIIl and prepare subject-based glossaries.

Review any two subject books and criticize the language components in concept formation.

Study the communication pattern during classroom teaching and write your reflections.

Study a case of a student having multilingual background and its effect in various facets.

Observe five periods and write your observations regarding classroom discourse.

Visit a Language Laboratory and make a brief note on its functioning
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Semester-8 Compulsory
Credit: 02

Internship in Teaching lll

Marks:50

Learning Outcomes:
Prospective teacher...

Develops ability to handle school activities independently

Develops the ability to report the administrative and management system of school.
Reflects upon internship experience

Develops the proficiency in imparting lessons.

Course Content:

Activities:

Duration of the Internship: 2 weeks

Participation in school activities and completing all work assigned by Internship school
Report on Administration and Management of School

Reflect upon the internship experience

Performing subject related activities like: Science Practical/ Map Reading/

Literary Activity/ Math Puzzle/ Budget Analysis /any other activity related to the subject

Internal Assessment: Marks: 50 Marks

No. | Activity Marks

1 Report of teaching learning activities 10

2 Report on Administration and Management of the school 10

3 Reflective Journal 10

4 Report in participation of various school activities 05

5 Report of subject related activities 05

6 Presentation 10
Total 50
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Semester-8 Compulsory
Credit: 02
Marks:50

Community Engagement and Services

Learning Outcomes:
Prospective teacher...
e Acquaints with the factors working within the society.
e Develops the dignity of labour.
e Understands and prepares youth for sustainable development.

Course Content:

e School is a miniature of community and a big gap is found between the school and community. Mutual
exchange and sharing of resources and facilities between the two is essential for national development.
The prospective teacher need to have knowledge and awareness about the community and neighbour-
hood and the relationship between school and community. The programme aims at enriching their abil-
ity to enlist community support for school and contribute for national development. The programme
aims at acquainting them with social realities, developing dignity of labour among them and preparing
them for sustainable development.

e Prospective teachers shall be provided exposure to community life for at least one week during which
they shall live with the community members.

Activities of Section-I
e Survey of community resources — Educational survey of a slum area
e Survey of a village/town with at least 20 households in order to study the socio-economic and educa-
tional status
Study of wastage and stagnation in local primary school
e Tree plantation programme
e Literacy programme

Activities of Section-II
e Organization of non-formal education centre for dropouts and out of school children in a locality
Organization of campus beautification programme
Road Safety, Human Rights, Women rights awareness programmes
Cleanliness drives in the community and awareness about its need
Developing healthy food habits among community members
Action research on local problems

Mode of Transaction:

e Discussion, Rally, Competitions, Posters and Banner displays, working in community setting, Mass
movement, Nukkad Performance, Local action group formation, surveys, interviews, dissemination of
success stories etc.

Note:-

e Trainee will select any one activity from each section for submission but for the better exposure & un-

derstanding maximum activities from each section must be carried out at institutional level.

Internal Assessment: Marks: 50 marks
e Evaluation shall be done on the bases of Participation in minimum two activities during the one week
of community life and its presentation
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Semester-8 Compulsory
Credit: 02
Marks:50

Creating Teaching Learning Material

Learning Outcomes:

Prospective teacher...
e Understands the importance of using Teaching Learning Material
e Creates Teaching Learning Material by using available resources

Course Content:
e An orientation programme and a workshop shall be arranged to explain about the various methods,
techniques and tools to create Teaching Learning Material

Activities of Section-I

e E-content development
STEM/STEAM education Model
Programme Learning Material
Game Based Learning
Working Model

Activities of Section-II

e Teaching Learning Material for children with special need
Story writing/ Poem writing/ Script writing
Mime/Drama/ Bhavai
Puppet with Script
Specimen Collection (Minimum 8 to 10)

Mode of Transaction:
e Orientation & Practical workshop

Note:-
e Trainee will select any one activity from each section for submission but for the better exposure &
understanding maximum activities from each section must be carried out at institutional level.

Internal Assesment:

No. | Activity Marks
Teaching Learning Material for School Subject 1 | 25

2 Teaching Learning Material for School Subject2 | 25
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Evaluation Patterns
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Internal External
Type of : I Total
aper Particulars Marks “1/-'%"',?(5 Particulars Marks IJI%E’?(S Marks
Assignment/
Seminar/ .
™ Project/ \Slsmt?ster end
eor ritten
Y | Workshop 30 |Examination 70 70 100
(4 Credit) Attendance
CCE
From 15
Prelim Exam
Assignment/
- Seminar/ . \S/\?mtfs'[er e
eor : ritten
Y Project/ 15 | Examination 35 35 50
(2 Credit) Workshop
From
Prelim Exam 10
Eggfeodrmance Submission on
e 15 Section A & Sec- 10
Practical | Section A tion B
30 20 50
(2 Credit) | Performance )
Based 15 Viva Voce based 10
Assesésment: Sec- on submissions
tion
Assignment/
Seminar/
Project/ 5
A Semester end
\Q/g;l/(shop (e Written Examina- 35
Theory+ |\ tion
Practical endance 30 70 100
(4 Credit) | Prelim Exam 5
CCE (Unit1 & 2) 5
iubmissiontof .
Two Assignments | ;g i 35
from Unit3 & 4 submissions from
Unit3 &4
A q - Experiment 20
Science ttendance Test z
Practical 15 Journal submis- 35 50
(2 Credit) Egarftical Examina- 10 sion 5
Viva voce 5
. 1
Project STl 0 Submission 20
(2 Credit) o = 15 35 50
a
redi a viva 15
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Format of Question Paper

General Instructions:

1. All questions are compulsory, options are internal.

2. Digits marked at the end of questions shows total marks of that questions.

3. Answer briefly and to the point.

For 70 Marks: (Time 3 Hours)

Question 1 Answer following questions as directed: (From Unit 1)
(A): Answer any two out of three In 400 words
(B): Answer any two out of three In 250 words

Question 2 Answer following questions as directed: (From Unit 2)
(A): Answer any two out of three In 400 words
(B): Answer any two out of three In 250 words

Question 3 Answer following questions as directed: (From Unit 3)
(A): Answer any two out of three In 400 words
(B): Answer any two out of three In 250 words

Question 4 Answer following questions as directed: (From Unit 4)
(A): Answer any two out of three In 400 words
(B): Answer any two out of three In 250 words

Question 5: Answer any 7 out of 10 questions: (From All four Units)

For 35 Marks:(Time 2 Hours)

Question 1 Answer following questions as directed: (From Unit 1 & 2)
(A): Answer any two out of three In 400 words
(B): Answer any two out of three In 250 words

Question 2 Answer following questions as directed: (From Unit 3 & 4)
(A): Answer any two out of three In 400 words

(B): Answer any two out of three In 250 words

Question 3: Answer any 7 out of 10 questions (From All four Units)

Note: For two credit papers question 1 should be asked frem Unit 1 & question 2 should be

asked from Unit 2.
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Instructions about Examination

1. ASSESEMNT

1.1 There shall be two components for assesment of learners
1. Continuous and Comprehensive Evaluation (Internal Assessment)
2. Semester End Examination (External Examination)

1.2 The assessment carries any of the following modes, as per the requirement of the Papers
as notified by the University.

(a) Written (b) Practical
(c) Oral/Viva-voce (d) ICT based Tests
(e) Open Book Examinations (f) Submission of Project/Report

1.3 The semester end examination shall be mandatory for every student to appear in every
examination conducted by the University. The examination shall be held according to the
scheduled notified by the University from time to time. Any of the students who fail to
present himself/herself at the examination as per schedule at the place notified and those
who appear at the examination and leave the examination hall voluntarily or boycott the
examination for any of the reasons or whatsoever deemed as forfeiting his/her rights to
appear at the said examination. The University shall not hold fresh examination for any or
all subjects for such students under any circumstances.

1.4 Practical, Oral (Viva-voce) Examination

1. The practical examination shall be organised by the respective Institute as per the
instructions of the University. Principal / HoD of the Institute concerrned shall submit
the time table including the names of the paper setters/ examiners to the Controller
of Examination, IITE 15 days in advance.

2. The practical examination shall be conducted in presence of Examinerrs appointed by
the University and to assist external examiner there shall be one internal examiner
duly appointed by the University.

3. Inevent of assessment is to be carried out by reviewing the submissions of candidate,
the examination shall be carried out jointly by internal as well as external evaluators
by the University.

1.5 The Principal / HoD of the respective Institute shall send a list of students eligible and not
eligible for the End-Term Examinations. Only those students will be allowed to appear in
the End-Term Theory and Practical Examinations, whose names appear in the list of eligible
students. It is the sole responsibility of the Institute/Institute to check the eligibility of the
students before sending the list and Examination Form to the University.

Since the B.Ed. Course is governed by the rules and regulations stipulated by the NCTE,
the 80% of the presence is required in theory classes and 90% of the presence is required
in Practice Teaching/field based practicum/School Internship for qualifing in semester end
examination.
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1.6 Only those candidates who have passed the internal assessment of the particular course
shall be permitted to appear in the examination. In case, the result of internal assessment
is submitted during the examination, the external examination appeared shall be void for
the further process.

1.7 Hall tickets shall be issued to each student by the Examination Department prior to the
commencement of the examinations. No student shall be permitted to enter the
Examination Hall without the Hall Ticket. The Students will be permitted to appear only
in those examinations indicated in her / his Hall ticket. It is further clarified that the
issuance of a Hall ticket is not an acknowledgement by the University that the student has
fulfilled all the requirements which would entitle him/her to appear for the examination,
such as, minimum attendance in any such case University may restrict the student to
appear for the examination.

1.8 The result of the last semester shall not be declared (kept withheld) unless and until the
candidate clears all the courses/papers of a program.

2. MARK SHEET
The Mark sheet would contain the performance of the student in terms of grades and it
should contain photographs of the student, hologram of the IITE, QR Code, Name of the
Institute where student studied in student Certificates and mode of Study.

3. ASSESSMENT AND EVALUATION:
CCE (Continuous and Comprehensive Evaluation):
There will be continuous and comprehensive evaluation for the Course. The learners will be
evaluated internally as well as externally. As the university has adopted CCE module for the
evaluation, the pattern scheme for evaluation will be as under:

3.1 SCHEME OF EVALUATION
INTERNAL EVALUATION (30 % of Marks)
Internal evaluation will include assignment/project/seminar/practical/MCQ test/Quiz/
VIVA/ written test. It is up to the department/ Institute to select any of these. The ratio
of marks will be 1:1:1:3 for each. The detailed Marks statement shall be submitted to
Examination Section on or before the last day of the respective semester. Plagiarism of any
kind in assignment/project work/ seminar/ any submission etc. will be punishable by the
concerned departments.
EXTERNAL EVALUATION (70 % of Marks)
External evaluation will be semester end examination, theoretically and/or practically as
case may be, conducted by the university at the end of each semester.

3.2 ASSESSMENT

There are two categories for evaluation: The student is eligible for Total for that subject, if
there are more than 40 % of marks in Internal and External Evaluation.
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3.3 GRADING SYSTEM AS PER UGC 10 POINT SCALE SYSTEM.

Cumulative Grade Point Average (CGPA): It is a measure of overall cumulative performance
of a student over all semesters. The CGPA is the ratio of total credit points secured by a
student in various courses in all semesters and the sum of the total credits of all courses in
all the semesters. It is expressed up to two decimal places.

i.,e. CGPA=3(CixSi)/ 2 Ci

where Siis the SGPA of the ith semester and Ci is the total number of credits in that semester.
Semester Grade Point Average (SGPA): It is a measure of performance of work done in a
semester. It is ratio of total credit points secured by a student in various courses registered
in a semester and the total course credits taken during that semester. It shall be expressed
up to two decimal places.

i.e SGPA (Si) = 2(Ci x Gi) / XCi

where Ci is the number of credits of the ith course and Gi is the grade point scored by the
Students.

Grade Point: It is a numerical weight allotted to each letter grade on a 10-point scale.
Letter Grade: It is an index of the performance of students in a said course. Grades are
denoted by letters O+, O, A+, A, B+, Band F.

3.4 PROCEDURE OF AWARDING THE GRADES

Marks and Award of Grades:
The following TABLE gives the marks, numerically grades, letter grades and classification to
indicate the performance of the candidate.

e Grading Pattern Table
Conversion of Marks to Numerical Grade, Letter Grade & Course Performance

Sr.No. | % of Marks | Letter grade | Grade point Remarks

1 90 and above | O+ 10 Outstanding

2 80 to 89 0 9 Excellent

3 70to 79 A+ 8 Very Good

4 60 to 69 A 7 Good

5 50 to 59 B+ 6 Above Average
6 40to 49 B 5 Average

7 0to 39 F 0 Fail

4. CONFERNMENT OF DEGREES

A student shall be awarded degree if he/she has registered himself/herself, undergone
the course of studies, completed the project reports / dissertation specified in the cur-
riculum of his/her programme and earned the minimum Credits required within the
maximum period of Course Duration + 2 years
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5. MERITORIOUS AWARDS

51

5.2

53

5.4

5.5

5.6

5.7

The Prizes and Medals, the award of which are instituted by the University shall be pre-
sented at the Convocation to the awardees, if they choose to remain present, immedi-
ately after the conferment of the degrees. In other cases the same will be delivered to
them through the Principal / HoD of the concerned Institute.

Gold Medal(s) shall be awarded on the basis of Total Marks obtained by the student in all
the semesters. Medal will only be awarded for the Courses in which minimum 5 Students
are enrolled in last semester.

If two or more students have secured the same Marks, then the marks secured by the
students in the external examination only shall be taken into consideration in awarding
the Gold Medals.

If both students also secure the same external marks, then both the students should be
awarded the Gold Medal

The Rank Holders on the basis of Marks shall be awarded the University Gold medal for
being First. The Second and third Rank holders shall be given rank certificates by the
university. The University shall also issue Certificates indicating the name of the Medal
awarded to the students.

The University may also consider issuing other Certificates of Merit or overall conduct at
any convocation organized by the University.

A student who has been fined or has been expelled from the Hostel / Institute/University
for any act of indiscipline shall not be eligible for the award of gold medal(s). A student
who has failed in any course and has cleared the course in a Repeat Examination shall
not be eligible for award of Gold Medals.
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SEMESTER-I

EDUCATION

Language |I: Gujarati Language
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Language |: Hindi Language
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e (1994). Basics in Education (Text book for B.Ed.). New Delhi: NCERT.

e Datta, D.M.(1975). Six ways of Knowing. Calcutta: Calcutta University press.

e NCERT. 2005. National Curriculum Framework—-2005, New Delhi.

e Swami Satprakashananda. 1995. Methods of Knowledge according to Advaita Vedanta. Advaita Ashra-
ma (Publication Department), Calcutta.

e Agrawal J. C. (2005). Philosophy of Education. Neelkamal Publication: New Delhi

e Shad Darshan books

e Prasad R. (2009). A Historical-developmental Study of Classical Indian Philosophy of Morals:

e Textbook on The Knowledge System of Bharata by Bhag Chand Chauhan, oncept Publishing Company,
New Delhi ISBN:978-81-8069-595-7

e History of Science in India Volume-1, Part-I, Part-Il, Volume VIII, by Sibaji Raha, et al.

¢ National Academy of Sciences, India and The Ramkrishan Mission Institute of Culture, Kolkata (2014).
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CHEMISTRY

General Chemistry |

e Bahl, A., & Bahl, B. S. Organic Chemistry. S. Chand & Co. Ltd.

e Bruice, P. Y. Organic Chemistry.

e Mehta, B., & Mehta, M. . Organic Chemistry.

e Lee, J. D. Concise Inorganic Chemistry (4th ed.).

e Cotton, F. A., & Wilkinson, G. . Advanced Inorganic Chemistry.

e Puri, B. R., Sharma, L. R., & Kalia, V. K. . Principles of Inorganic Chemistry.

BOTANY

CRYPTOGAMS AND GYMNOSPERMS

e A Textbook of Botany vol. I and Il S.N. Pandey, P. S. Trivedi and S. P. Misra., Vikas Publication House Pvt.
Ltd.

e College Botany Vol. | & Il Das, Dutta, Gangulee and Kar., New Central Book Agency Algae, Fungi, Bryo-
phyte, Pteridophyte by Vasishta., S. Chand Pub, New Delhi

e Smith, G. M. 1972. Cryptogamic Botany. Vol. 1 & 2. Tata McGraw Hill Publishing Co. Ltd. New Delhi.

e Webster, J.1985. Introduction to Fungi. Cambridge University Press.

e Pandey, S. N. Trivedi, P. S. and Misra S.P. 2005. A Textbook of Botany Vol. | and Il, Vikas Publishing
House Pvt. Ltd.

e Das, Dutta, Gangulle and Kar., 1959. College Botany Vol. | and I, New Central book Agency.

e Vashishta, B.R. 1983. Botany for degree student- Bryophytes, S. Chand Publications, New Delhi.

e Parihar, N.S. 1991. Bryophyata. Central Book Depot, Allahabad, India.

e Sporne, K.K. 1991. The Morphology of Pteridophytes. B.l. Publishing Pvt. Ltd. Bombay.

e Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Pvt. Ltd., New Delhi.

e Vashishta, P.C. 1983. Botany for degree student- Gymnosperms, S. Chand Publications, New Delhi

e Chopra, G.L. Gymnosperms. S. Nagin & Co., Jullundhar.

e Coulter, J.M. & Chamberlain, C.J. 1978. Morphology of Gymnosperms. Central Book Depot, Allahabad.

e Foster, A.S. and Gifford, F.M. 1967. Comparative Morphology of Vascular plants. Freeman
Publishers,Sanfransisco.

e Bierhost, D.W. 1971. Morphology of vascular plants. Mc Millan, New York.

e Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Pvt. Ltd., New Delhi.

e Chopra, G.L. Gymnosperms. S. Nagin & Co., Jullundhar.

e AVS.S. Sambamurty. 2005. A textbook of Bryophytes, Pteridophytes, Gymnosperms and Paleobotany.
Kindle Edition
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ZOOLOGY

INVERTEBRATE ZOOLOGY

e Baijal & Saini: A textbook of Zoology; Arun Prakashan

e Barringtom, Invertebrate structure and function (Nelson) |, Il

e D.C. Yadav: PrayogiclantuShashtra

e Hyman L.H,: Invertebrate Vol. | & II; (McGraw-Hill) I, I

* Kotpal: Invertebrate Zoology; Rastogi Publication Meerut

e Kotpal R.L. Agarwal S.K: Modern Text Book of Zoology (Invertebrate); Rastogi Publication Meerut

e Lal S.S: Practical Zoology Invertebrate |, Il

e Majupuria T.C: Invertebrate Zoology; Pradeep Publications, Jullundar

e Parker and Haswell W.T: Invertebrate Zoology (Marshall, William)

e R.S. Saini: A textbook of Zoology; Pushpa Rajan Prakashan, Allahabad

e Rastogi, Veer bala: A manual for practical invertebrate Zoology and Cytology; Kedarnath, Ram Nath
&Co., Meerut

e S.N. Prasad: The Invertebrates; Kitab Mahal, Allahabad

e Veer Bala Rastogi: Manual of Practical Invertebrate; Kedarnath, Ram Nath &Co. Meerut.

PHYSICS

Mechanics and Semiconductor Physics

Elements of Properties of Matter, D. S. Mathur, S. Chand & Co., New Delhi (Text Book)
Mechanics — J.C. Upadhyaya, Ram Prasad & Sons, Agra

D A Neamen, “Semiconductor Physics and Devices”, TMH, 3 Edn., 2007

V K Mehta, “Principles of Electronics”, S. Chand & Company

C Kittel, “Introduction to Solid State Physics”, Wiley

On-line resources to be used if available as reference material

On-line Resources:
e https://libguides.madisoncollege.edu/physics/web
e https://www.physicsclassroom.com/
e https://library.uhd.edu/c.php?g=857187&p=6140678
[ ]

https://physics.tcnj.edu/online-teaching-resources-for-physics-instructors/
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MATHEMATICS
Calculus |

e Somaundaram D., Chaudhary B., A First Course in Mathematical Analysis. Narosa Publishing
House.

e George, B. T., Maurice, D. W., Joel, H., Frank, R. G. (2004). Thomas'’s Calculus. Boston:Addison
Wesley.

e Narayan, S. (1996). Differential Calculus. (14th Ed), New Delhi: S. Chand and Co. Ltd.
e Anton, B. (2012). Davis Calculus (10th Ed), Hoboken: Willey Publication.

e Tom, M. A. (2007). Calculus: Multi-Variable Calculus and Linear Algebra with Applications to
Differential Equations and Probability. New York: John Wiley and Sons.

e Grewal, B. S. (1965). Higher Engineering Mathematics. New Delhi: Khanna Publication.
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SEMESTER-II
EDUCATION

Language Il : Sanskrit Language

o HERAUT (2007), THTSERT: 73 fowet!: HEhdH T |

o UReTHThaEEs, TemTdET(2002),Aa7Ee!:, Tlteaaehaa ey |

o TEHAVRAT (2000), HEh-TITHSSRT, TSR, TR |

o TNGFEITETATT (2013), GHTISRCAT, ARIITE, SR eI |
. HERAMAT (2022), G FaSEe: HERadTT |

o HERAWRAT (2022), ‘ToeId=1eha:”, Faaga!:, HEhRaWILd! |

.+ TERAVRAT (2011), “SIERAT:”, TISEAT:, HERATRAT |

Language Il : English Language

e Sen, Leena. (2009). Communication Skills. New Delhi Prentice Hall of India.

e Prasad (2015), P. Communication Skills. S.K. Kataria& Sons.
e Bansal, R.K. and J.B. Harrison. Spoken English. Orient Language.

e Prasad (2013), P. The Functional Aspects of Communication Skills. Delhi.
e McCarthy, Michael (2008), English Vocabulary in Use. Cambridge University Press.
e Pal R. and Prem Lata. (2022) ,English Grammar and Composition. Sultan Chand Publication.

Understanding Indian Knowledge System

¢ Bhag Chand Chauhan, Textbook on The Knowledge System of Bharata

¢ Sibaji Raha, et al., History of Science in India Volume-1, Part-I, Part-Il, Volume VIl

e National Academy of Sciences, India and The Ramkrishan Mission Institute of Culture, Kolkata (2014).

e Datta, D.M.(1975). Six ways of Knowing. Calcutta: Calcutta University press.

e NCERT. 2005. National Curriculum Framework—2005, New Delhi.

e Swami Satprakashananda. 1995.,Methods of Knowledge according to Advaita Vedanta. Advaita Ashra-
ma (Publication Department), Calcutta.

e Agrawal J. C. (2005), Philosophy of Education. Neelkamal Publication: New Delhi Shad Darshan books

e Samskrit Bharati (2006), Pride of India- A Glimpse of India’s Scientific Heritage edited by Pradeep Kohle
et al.

e Motilal Banarsidass Publishers (2012), Vedic Physics by Keshav Dev Verma,

e Ocean Books Pvt. Ltd. (2010), India’s Glorious Scientific Tradition by Suresh Soni,
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Visual Art and Creative Expressions

e Irwin, R. L, Stewart, M. G., & Schaefer, S. R. (2008). Art Education for Children. Upper Saddle River, NJ:
Pearson Education.

e Nathan, L. F. (2005). Creative Art in Education and Culture. New York, NY: Routledge.

e Douglas, K., & Jaquith, D. B. (2018). Teaching for Artistic Behavior: Choice-Based Art Education for the
Elementary and Middle School (3rd ed.). Reston, VA: National Art Education Association.

e Schirrmacher, R. (2016). Art and Creative Development for Young Children (7th ed.). Upper Saddle Riv-
er, NJ: Pearson Education.

e Edwards, L. C. (2012). The Creative Art: A Process Approach for Teachers and Children (4th ed.). Upper
Saddle River, NJ: Pearson Education.

e Donahue, D. M., Stuart, J., & Stankiewicz, M. A. (2017). Artful Teaching: Integrating the Art for Under-
standing Across the Curriculum (3rd ed.). New York, NY: Teachers College Press.

e Anderson, R., & Milbrandt, J. (2020). Integrating the Art Across the Elementary School Curriculum (5th
ed.). New York, NY: Pearson Education.

e Hargreaves, M., & Hargreaves, N. (2007). Creative Expression, Creative Education. London, England:
Taylor & Francis.

e Fox, J. E. (2019). Art and Creative Development for Young Children (9th ed.). Upper Saddle River, NJ:
Pearson Education.

e Isbell, R. T., & Raines, S. C. (2021). Creativity and the Art with Young Children (10th ed.). New York, NY:
Pearson Education.

e https://www.gov.nl.ca/education/files/k12_curriculum_guides_art_art79_gr8 visual_arts_
aug20 2014.pdf

CHEMISTRY

General Chemistry Il

e Bahl, A, Bahl, B. L., & Tuli, G. D (2016). Essentials of Physical Chemistry.

e Puri, B. R., Sharma, L. R., & Pathania, M. 5(2021). Principles of Physical Chemistry.

e Glastone, S., & Lewis, D(2016). Elements of Physical Chemistry.

e Christian, G. D. Analytical Chemistry (6th ed.). John Wiley & Sons, Inc.

e Skoog, D. A., Holler, F. J., Nieman, T. A.(2021) Principles of Instrumental Analysis (5th ed.). Saunders Col-
lege Publishing.

e Braun, R. D.(2018) Introduction to Chemical Analysis. McGraw-Hill.

e Sharma, B. K. (2016)Instrumental Methods of Chemical Analysis (24th ed.). Goel Publishing House,
Meerut.

Chemistry Practical |

e Gurdeep,R.(2012).Advanced Practical Inorganic Chemistry.Meerut:GoePublishingHouse.
e Vogel,A.l.Svehla,G.(2018).Qualitative Inorganic Analysis (6™ Ed).LondonELBS.

e Singh, J. Yaday, L.D.S. (2014). Advanced Practical Chemistry. MeerutPragatiPrakashan.
e Singh,J.Yadav,L.D.(2019).Advanced Practical Chemistry (9thEd)Meerut:Pragati Prakashan,Meerut

e Vora,D.Parikh, K.S.(2019). Practical Chemistry. Ahmedabad: Nira\Prakashan.
e Bajpai,D.N.Pandey,0.P.Giri,S.(2010).Practical Chemistry.NewDelhi:handandCo.

224 | Indian Institute of Teacher Education



Curriculum Framework B.SC.-B.Ed. 2023

BOTANY

Cell Biology and Biochemistry

Cytology, P. K. Gupta, S. Chand & Company, Delhi.

Cell Biology, C. B. Power, Himalaya Publishing House.

Cellular and Molecular Biology, De Robertis and De Robertis, Saunders Pub.

JainJ L, Jain S, Jain N (2008). Fundamentals of Biochemistry. S. Chand Publications, New Delhi.
Rajendra Kaushik and Sharma A (2009). Oxford Publications.

Plummer, D. (1989) Biochemistry—the Chemistry of life, McGraw Hill Book Co., London, N.Y. New Delhi,
Paris, Singapore, Tokyo.

Day, P.M. & Harborne, J.B. (Eds.,) (2000): Plant Biochemistry. . Harcourt Asia (P) Ltd., India & Academic
Press, Singapore.

Plummer, D.T. (1996). An Introduction to Practical Biochemistry. Tata McGrawHill Publishing Co. Ltd. New
Delhi. 3rd edition.

Leninger A. C. (1987). Principles of Biochemistry, CBS Publishers and Distributors (Indian Reprint) New
York, USA.

K. Wilson and K H Goulding. 1986. Principles and techniques of Practical Biochemistry. (3 edn) Edward
Arnold, London.

E-BOOKS

B. Alberts, Molecular Biology of the Cell, Garland Science

Kierszenbaum, Abraham L; Tres, Laura (2015). Histology and Cell Biology: An Introduction to Pathology.
Retrieved from http://www.eblib.com Histology and Cell Biology: An Introduction to Pathology

Pollard, Thomas D.; Earnshaw, William C.; Lippincott-Schwartz, Jennifer (2014). Cell Biology. Retrieved
from http://www.eblib.com

Celis, Julio E.; Carter, Nigel; Simons, Kai; Small, J. Victor; Shotton, David (2005). Cell Biology, Four-Volume
Set: A Laboratory Handbook. Retrieved from http://www.eblib.com Cell Biology

ZOOLOGY

Immunology and Haematology

Immunology — 5% edition — J.Kuby, R. A. Goldsby , T.J.Kindt , B.A. Osborne — W.H. Freeman and
Company, New York

Principles of Microbiology- 2™ edition — R.M.Atlas — Wm.C.Brown Publishers

Instant Notes in Microbiology — P.M. Lyolyard , A. Whelan, M.W. Fanger

Immunology by Roitt

An Introduction to Haematology by Mukherjii, Nandini
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Physics

Wave and Optics

e Ajoy, G. (2009). Optics (4th Ed). Noida: Tata McGraw Hill.

e Subrahmanyam. N. Lal, B. (2010). A Textbook of Optics. New Delhi: S. Chand and Co.

e Francis, C. (2009). Waves: Berkeley Physics Course. Noida: Tata McGraw and Hill.

e Pain, H. J. (2008). The Physics of Vibrations and Waves, New York: John Wiley and Sons.

e Jenkins, F.A. White, H. E. (2006). Fundamentals of Optics, Noida: McGraw and Hill.

e Hecht, E. Ganesan, A. R. (2019). Optics, New Delhi: Dorling Kindersley (India) Pvt. Ltd. (Pearson Educa-
tion)

e Lasers and Non-Linear Optics (2011), B. B. Laud, New Age International.

e Geometrical and Physical Optics (2010), P. K. Chakrabarti, New Central Book Agency.

On-line resources:
e https://phet.colorado.edu/en/simulations/category/physics
e https://njaapt.wildapricot.org/Websites-for-Physics-Teachers

e https://www.physicsclassroom.com/

Physics Practical |

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)

MATHEMATICS

Linear Algebra

e V. Krishnamurthy and others, An Introduction to Linear Algebra (Affiliated East-West press,New Delhi)
e H. Anton, C. Rorres, Elementary Linear Algebra, 11th Edition, Wiley Publication, 2014

e S. Kumaresan, Linear Algebra a Geometric Approach, PHI.

e Otto Bretscher, Linear Algebra with Applications, 3rd Edition, Pearson Edition

e |. K. Rana, An Introduction to Linear Algebra, Ane Books Pvt. Ltd., New Delhi

Vedic Mathematic

e Vedic Mathematics, V S Agrawala & Bharti Kisna Tirthji , Motilal Press, New Delhi.
e Vedic Mathematics, Gujarat Rajaya Sala PathyapushtakMandal,Gandhinagar
e Vedic MathematicsNirdeshika Part -1, Vidhya Bharti Prakashan
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SEMESTER-III

EDUCATION

Philosophical Perspectives of Education

e Bailey, R. & et. al. (2010). Philosophy of Education. U.S.A.: Sage Publication Ltd.

e Bhatia, K. K. & Narang, Philosophical and Sociological Basis of Education. Ludhiana: PrakashBrothers.

e Chaube, S. P. &Chaube, A. Philosophical and Sociological Education. Agra-2: Vinod Pustak Mandir

e Kumar, A. (2015). Philosophical Perspective of Education. New Delhi: A.P.H. Publishing Corporation.
Macmillan Company.

e Brown, F. J. (1954). Educational Sociology (2nd Edition). New York: Prentice Hall.

e Bhattacharjee, D.K (ed). (2010). Psychology and Education — Indian Perspectives. New Delhi: NCERT

e Bhattacharya, Srinibas (2000). Sociological Foundations of Education. New Delhi: Atlantic Publishers
and Distributors.

e Brown, Francis J. (1954).Educational Sociology, New York: Prentice Hall of India.

e Bhatia, K. K. & Narang, C. |. Philosophical and Sociological Basis of Education. Ludhiana: Prakash
Brothers.

e Biswas, A. & Agarval, J. C., Seven Indian Education. New Delhi: Asian Prakashan Grugh.

e Bokil, V.P. ( 1903). Foundations of Education. Poona: Pub, By the author Sadashivpeth Poona.

e Chand, T. (2007). Development of Educational System in India. New Delhi: Anmol Publication PVT.LTD.

e Chisholm, R.M. (1994). Theory of Knowledge. New Delhi: Prentice Hall. Dewey, J. (1963). Democracy
and Education. New York : Mac Millan and Co.

e Dwivedi, K. (2014). Education Thoughts and Thinkers. New Delhi: Shree Publishers and Distributors.

e Kabir, H. (1961). Indian Philosophy of Education. Bombay : Asia Publishing House.

e Krishnamurti, B.H. 1998. Language, Education and Society. New Delhi: Sage Publications.

e Kumar, A. (2015). Philosophical Perspective of Education. New Delhi: A.P.H. Publishing Corporation.
Macmillan Company.

e Ozmon, H. A. (2012). Philosophical Foundations of Education. New Jersey: Pearson Publication.

e Pathak, R.P. (2007). Philosophical and Sociological Perspective of Education. New Delhi: Atlantic Pub-
lishers and Distributors (P) LTD.

e Sharma, R.A. Metaphysics, Epistemology Axiology and Education. Meerut: R. Lall and Co.

e Radhakrishnan, S. (1953). History of Philosophy: Eastern and Western Vol. | and Il. London: George
Allen and Unwin Limited.

e Bhatt, S. R. Knowledge, Value and Education (An Axiomatic Analysis) Gyan Publ. House —110009.

e Sharma, R.N. (2000). Textbook of Educational Philosophy. New Delh : Kanishka Publishers.

e Siddiqui, M.H. (2014). Philosophical and Sociological Foundations of Education. New Delhi: A.P.H.
Publishing Corporation.

e Singh, R.P. (1993). Indian Education: In-depth studies. New Delhi:Commonwealth Publishers.

e Singh, Y.K. & Nath, R. (2014). History of Indian Education System. New Delhi: A.P.H. Publishing
Corporation.

e Taneja V. R. and Taneja S. (1980). Educational Thinkers, New Delhi : Atlantic Publishers.

e Vallikkat, S. (2015). Philosophy of Education. New Delhi: A.P.H. Publishing Corporation.
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Child Development & Educational Psychology

e Agrawal, J. C. (1994). Essentials of Educational Psychology. New Delhi :Vikas Publishing House Pvt. Ltd.

e Ahmad, M.S. (2012). Psychology of Learning & Human Development. New Delhi: Mittal publications.

e Chauhan, S. S (1978). Advanced Educational Psychology. New Delhi :Vikas Publishing House Pvt. Ltd.

e Dash, B.N. (2015). Education & Human Development. New Delhi: Dominant Publishers & Distributors
Pvt Ltd.

e Donga, N. (2007). @&lQLOj HOﬂ@Stld, Rajkot: Nijijan Psycho Centre.

e Douglas, 0.B. and Holland B.F. (1947). Fundamental of Educational Psychology. New York:The Macmil-
lan Company.

e Hurlock, E.B (2005). Child Growth and Development. New York.:Tata Mc. Graw Hill Publishing Company

e Hurlock,E.B (2006). Developmental Psychology-A life Span Approach. New York.: Tata Mc. Graw Hill
Publishing Company

e Kakkar, S.B. (2005). Educational Psychology. New Delhi: Prentice-Hall of India Pvt.Ltd.

e Kohlberg, L. (1981). Philosophy of Moral Development. New York : Harper and Row.

e Mangal, S. K. (1987). Educational Psychology. NewYork : John Wiley and Sons.

e Mangal, S.K. (2002). Advance Educational Psycholgoy. Prentice Hall India Learning Pvt.Ltd.

e Mangal, S.K. (2007). Essentials of Educational Psycholgoy. Prentice Hall India Learning Pvt.Ltd.

e Mathur, S. S. (2009). Educational Psychology. Agara : Agrawal Publications.

e Pathak, P.D. (2016). Educational Psychology. Vinod Pustak Mandir

e Rao, S.N. (2002). Educational Psychology. New Delhi: New Age International (P) Ltd.

e Selvam, M. (2014). Educational Psychology of Learning & Human Development. New Delhi: A.P.H.
Publishing Co.

e Shaffer, D. R. & Kipp, K. (2004). Developmental Psychology: Childhood & Adolescence. (9th Ed.).USA:
Woodsworth.

e Shukla, S. (2010). daM@s u-ifasu-. Ahmedabad, Agra: Agrawal Publication

o Shukla, S. (2012). »i#idou 3y 2434 [Asou. Ahmedabad, Agra: Agrawal Publication

e Shukla, S. (2012). tuust 2443 HHHAxo 2L 21443 Yed»ll. Ahmedabad, Agra: Agrawal Publication

e Shukla, S. (2019). Bla2l 21434 4-iilfisu+. Ahmedabad: S.S.S. Publication

e Sivakumar, D. & Vanirani, S. (2014). Psychology of Learning & Human Development. Jaipur: Aavishkar
Publishers.
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CHEMISTRY

Environmental Chemistry

e Moore, J. W., & Moore, E. A. Environmental Chemistry. Academic Press Inc.
e De, A. K. Environmental Chemistry (4th ed.). New Age International Publishers.

e Cunningham, W. P., Cunningham, M. A. Principles of Environmental Science: Inquiry and Applications
(1st ed., 2002). Tata McGraw Hill Publishing Company Ltd.

e Hanley, N., Shrogen, J. F., & White, B. Environmental Economics in Theory and Practice. Mcmillan—India.
e Rao, C. S. A Textbook of Environmental Pollution and Control. Wiley Eastern Limited, 1993.
e Sharma, B. K., Kaur, S. H. Environmental Chemistry. Goel Publishing House Meerut, 1992.

Chemistry practical Il

e Ahluwalia, V. K. Dhingra, S. (2001). Comprehensive practical organicchemistry: Qualitative analysis. New
Delhi:SangamBooks.

e Bansal, R. K. (2008). Laboratory Manual in Organic Chemistry, New DelhiNewAgelnternationalPrivateLimited.
e Singh,P.R.Gupta,D.S.Bajpai,K.S.(1981).Experimental OrganicChemistry (Vol.I&ll), Noida:TataMcGrawHill.

e Singh,J.Yadav,L.D.(2019). Advanced Practical Chemistry (9th Ed). MeerutPragatiPrakashan,Meerut

e Vora,D.Parikh,K.S.(2019). Practical Chemistry. Ahmedabad: NiraWPrakashan.
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BOTANY

Plant Taxonomy and Morphology

e Raghavan, V.1999. Developmental Biology of Flowering plants. Springer - Verlag, New York.

e Naik, V.N. 1984. Taxonomy of Angiosperms. Tata McGraw - Hill Publishing Co. Ltd. New Delhi.

e Verma B. K. 2011. Introduction to Taxonomy of Angiosperms. PHI Learning Private Ltd. New Delhi

e Cronquist, A. (1968). The Evolution and Classification of Flowering Plants. Thomas Nel and Sons, Ltd.,
London.

e Lawrence, G. H. M. (1955). An Introduction to Plant Taxonomy.

e Pande, B. P. (1997). Taxonomy of Angiosperms. S. Chand and Co. 10. Naik, V. N. (1985). Taxonomy of
Angiosperms

Plant Embryology and Plant Anatomy

e The Embryology of Angiosperm. SP Bhatnagar and S S Bhojwani, Vikas Publishing House Limited.

e Embryology of Angiosperms. B M Johri, Springer Verlag Berlin Heidelberg, Newyork Tokyo.

e Maheswari, P (1963): Recent Advances in the Embryology of Angiosperms (Ed., ) International Society
of Plant Morphologists- University of Delhi.

e Swamy. B.G.L. & Krishnamoorthy. K.V. (1980): From flower to fruit Tata McGraw Hill Publishing Co., Ltd.,
New Delhi.

e Maheswari, P. (1985): An Introduction to the Embryology of Angiosperms Tata McGraw Hill Publishing
Co., Ltd., New Delhi.

e Cutter, E.G. 1969. Plant Anatomy Part-I, Cells and Tissues, Edward Arnold, London.

e Cutter, E.G. 1971. Plant Anatomy: Experiment and Interpretation. Part-Il Organs,

e Edward Arnold London. Esau, K. 1977. Anatomy of Seed Plants, 2nd Edition. John Wiley & Sons, New
York.

e Fahn, A. 1974. Plant Anatomy, 2nd Edition. Pergamon Press, Oxford

¢ Plant Anatomy, Chandurkar P J, Plant Anatomy Oxford and IBH publication Co. New Delhi 1971 2. B P
Pandey

¢ Plant Anatomy, S Chand and Co. Ltd, New Delhi 1978

¢ Pandey S N and Ajanta Chadha, Plant Anatomy and Embryology, Vikas Publishing House, Pvt. Ltd, New
Delhi.

¢ Plant Anatomy, Pijush Roy, New Central Book Agancy P Ltd (2012)
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ZOOLOGY

Vertebrate Zoology

e C.S.LLR. (Special supplement ) wealth of India Fisheries

e D.R. Griffin: Bird Migration (Double day, Garden city, U.S.A)

e JhingeranV.G. : Fish and fisheries of India.

e Jordan E.L., Chordate Zoology; S. Chand & Company Ltd. Ram Nagar, NewDelhi

e Jordan and Nigam: Animal Biology; Hindustani Book Depot, Lucknow

e J.Z.Young:The life of vertebrates; Oxford University Press

e Kent: Comparative anatomy of vertebrates; The C.V. Mosry Company, Tokyo

e K.G. Gharpurey: Snakes of India & Pakistan; Popular Prakashan Bombay

e Khanna, S.S.: An introduction of Fishes, Central Book Depot, Allahabad

e Kingsley: Outlines of comparative anatomy of vertebrates; Central Book Depot, Allahabad.

e Majupuria, T.C: Chordate Zoology; Pradeep Publication, Jullunder

e Newman, H.H: Phylum chordata, Satish Book Enterprises Agra

e Parkar and Haswell W.T: (Rev. Ed.) Vol. | & II, A Text Book of Zoology Vertebrates; Edited by Marshall
William

e P.J. Deoras: Snakes of India; National Book Trust India, New Delhi

e Rastogi, Veerbala : Chordata Zoology; Kedarnath, Ramnath & Company Meerut.

e Singh Sardar: Bee Keeping in India

e Shukla and Upadhyay: Economic Zoology

e Salim Ali: Common birds; B.N.H. Oxford llI

e \Veer Bala Rastogi: Practical of Vertebrate Zoology; Kedarnath, Ramnath & Co., Meerut

e T.S. Romer:The Vertebrate body ; Vakils, Ferres & Simons, Bombay.

e Weichert: Element of Choralate Anatomy; (Mc. Graw hills).

PHYSICS

Electricity, Magnetism and Electromagnetic
Theory (EMT)

¢ Introduction to Electrodynamics, D. J. Griffith, PHI learning (Text Book)

e Electromagnetics, B. B. Laud, Willey Eastern Limited

e Vector analysis — Schaum’s Outline, M.R. Spiegel, S. Lipschutz, D. Spellman, McGraw Hill Edu-
cation.

e Electromagnetic Theory & Electrodynamics, Satya Prakash, Kedar Nath Ram Nath, Meerut

e Electricity and Magnetism, D. C. Tayal, Himalaya Publishing House.

Physics Practical Il

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)
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MATHEMATICS

Calculus Il

e Kreyzing, E. (2011). Advanced Engineering Mathematics. (10th Edition). US: John Wiley & Sons
Inc.

e Narayan, S. (2013). A course of Mathematical Analysis. New Delhi: S Chand & Company Ltd.

e Widder, D. V. (1973). Calculus (Second Edition), New Delhi: PHI Learning Pvt. Limited.

e James, S. (2009). Calculus: Early Transcendental. (Indian Edition). New Delhi: Cengage
learning India Pvt Ltd.

Computational Statistics

e Gupta, S. C. and Kapoor, V. K. (2014). Fundamentals of Mathematical Statistics. New Delhi: Sultan
Chand and Sons.

e Hogg, R.V, Craig, A. T. (2013). Introduction to Mathematical Statistics. (7th Ed), Pearson Education In-
dia.

e Feller, W. (2008). An Introduction to Probability Theory & its Applications. (2nd Ed) Vol.2, New Delhi:
Wiley Publication.

e Ross, S. M. (2014). Introduction to Probability Models. (11th Ed), Academic Press.

e Rohatgi, V. K. (1976). An introduction to Probability Theory and Mathematical Statistics. New Delhi:
Wiley-Blackwell.

e Singh R. R., Bhatt M. (2019). Numerical and Statistical Methods, McGraw Hill Education (India) Pvt. Ltd.
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SEMESTER-IV

EDUCATION

General Pedagogy for Mathematics and Sciences

e Bhatnagar, A. B. (2007). Teaching of Mathematics. Merath: R. Lal Book depot.

e Bloom, B.S. (1956). Taxonomy of Educational Objectives The Classification of Educational goals. (1st
edition). New York: Longmans Green.

e Gupta, A. (Translation). (2002). Ganit ki Gatividhyaan. Bhopal: Eklavya Publication.

e Kuppuswami, A. N. (1982). The Teaching of Mathematics in New Education. Delhi: Universal Book and
Stationary Company.

e Kumar, S.S. (2016). Microteaching-An Efficient Technique for Learning Effective Teaching. International
Journal of Research in IT and Management (IJRIM). Retrieved for http://euroasiapub.org/ current.
php., Vol. 6, Issue 8, pp. 51~61.

e Mangal, S. K. (1987). Teaching of Mathematics. Agra: Prakash Brothers Education Publishers Pvt. Ltd.
e Mastin, L. (2010). The Story of Mathematics. Retrieved from http:// story of mathematics. com/

¢ Nanda, N. N. (1972). Teaching Mathematics. Ludhiana: Sharda Brothers.

e NCERT, (Edited). Content-Cum-Methodology of Teaching Mathematics. New Delhi: NCERT, (India).

e NCERT (Edited). National Focus Group on Teaching of Mathematics. New Delhi: NCERT, (India).

e NCERT. (2012). A Textbook of Content-cum-Methodology of Teaching Mathematics. New Delhi:
NCERT.

e National Curriculum Framework, (2005). NCERT. New Delhi.
e National Education Policy Education, (2020). New Delhi: MHRD.
e National Curriculum Framework for Teacher Education (2009). NCERT. New Delhi.

e Beniwal, S. (2012). Teaching of Science : Science - Kit Cum Lesson Plan. New Delhi, India: Alfa Pub-
lication. B.Sc.- B.Ed. Course (4-Year) 2022 Indian Institute of Teacher Education 302 302 B.Sc.- B.Ed.
Course (4-Year) 2022 Indian Institute of Teacher Education

e Dhand, H. (2004). Teachiques of Teaching. New Delhi, India: Ashish Publishing House.

e Jani, B. (Ed.). (2006). Shikshan ane Shikshan. Ahmedabad , India: Parth Publication .

e Joshi, H. 0. (1990-91). Vigyanna adhyapanu Parisilan. Ahmedabad, India : B Shah Publication.
e Pandey, V. P. (2004). Teaching of Mathematics. New Delhi, India: Sumit Enterprises.

e Rani, S. T. (2007). Teaching of Mathematics. New Delhi, India: APH Publishing Corporation.

e Rao, A. R. (2010). A Manual of Mathematical Models and Teaching Aids. Ahmedabad, India: Vikaram
A Sarabhai Community Centre.

e Rawat, M. S. (1960). Ganit Shikshan. Agra, India: Vinod Putak Mandir.

e Sharam, R. (2006). Teaching of Mathematics. New Delhi, India: APH Publishing Corporation.
e Shoran, S. (n.d.). Ganit Shikshan. Agra, India: Vinod Pustak Mandir.

e Singh, U. K. (2007). Teaching of Science. New Delhi, India.

Pre-internship Practice

e Passi,B.K.& Shah, M.M. (1974) Microteaching in Teacher Education, CASE Baroda
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CHEMISTRY

Organic Chemistry |

e Aggarwal, O. P. Reaction Mechanism.

e Kalsi, P. S. Stereochemistry.

e Bahl, A., & Bahl, B. S. A Textbook of Organic Chemistry. S. Chand and Co. Ltd.
e Mehta, B., & Mehta, M. Organic Chemistry. PHI Learning Private Limited.

e Madan, R. L. Organic Chemistry. S. Chand and Co. Ltd.

Chemistry practical lll

e Gurdeep, R.(2012).AdvancedPracticallnorganicChemistry.Meerut:GoelPublishingHouse.
e Vogel, A. |. Svehla, G.(2018).Qualitative Inorganic Analysis(6'™ Ed).London: ELBS.

e Singh, J. Yaday, L.D.S. (2014). Advanced Practical Chemistry. Meerut:PragatiPrakashan.

e Singh,l.Yadav,L.D.(2019).AdvancedPracticalChemistry(9thEd).Meerut:PragatiPrakash,Meerut
e Vora,D.Parikh,K.S.(2019).PracticalChemistry.Ahmedabad:NiravPrakashan.

e Bajpai,D.N.Pandey,0.P.Giri,S.(2010).PracticalChemistry.NewDelhi:SChandandCo.

Inorganic Chemistry

e Lee, J. D. Concise Inorganic Chemistry (4th ed.).

e Cotton, F. A., & Wilkinson, G. Advanced Inorganic Chemistry.

e Puri, B. R., Sharma, L. R., & Kalia, V. K. Principles of Inorganic Chemistry.
e Kumar, A. Coordination Chemistry. Aaryush Education.

e Miessler, G. L., & Tarr, D. A. Inorganic Chemistry. Pearson Education.

e Madan, R. L. Inorganic Chemistry. S. Chand & Co., New Delhi.

Physical Chemistry

e Physical Chemistry by Ball, D. W. Thomson Press, India (2007)

e Chemical Kinetics by K. J. Laidler

e De Atkin’s Physical Chemistry, 8th Ed by Atkins P. W. & Paula J., Oxford University Press (2006)
e Essentials of physical chemistry by Arun Bahl, B. L. Bahl and G. D. Tuli

e Principles of physical chemistry by Puri Sharma Pathania

e Elements of Physical Chemistry by Samual Glastone and David Lewis

Chemistry practical IV

e Gurdeep, R. (2012). AdvancedPracticallnorganicChemistry.Meerut:GoelPublishingHouse.
e Vogel, A. I. Svehla, G. (2018). Qualitative Inorganic Analysis (6™ Ed). London: ELBS.

Singh, J. Yaday, L.D.S. (2014). Advanced Practical Chemistry. Meerut: Pragati Prakashan.
Singh, J. Yadayv, L. D. (2019). Advanced Practical Chemistry (9thEd). Meerut: Pragati Prakashan, Meerut

e Vora, D. Parikh, K. S. (2019). Practical Chemistry. Ahmedabad: Nirav Prakashan.
e Bajpai, D. N. Pandey, O. P. Giri, S. (2010).PracticalChemistry.NewDelhi:SChandandCo.
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BOTANY

Microbiology and Phytopathology

e Pelczar, M.J.,, Chan E.C.S., Krieg, N.R., Microbiology, 5 Edition. Tata McGraw Hill Publication Co. Ltd.
New Delhi.

e Prescott, Healey and Klein., Microbiology-5th International Edition, Tata-McGraw Hill publications,
Delhi

e Atlas. R.M., Principles of Microbiology- 2nd Edition,

e Modi, H.A. Elementary Microbiology - Vol —I & 1l, Akta Prakashan, Nadiyad.

e Powar and Daginawala, General Microbiology Vol-Il. Himalaya Publishing House, Mumbai.

e Agrios, G. N. 1988. Plant Pathology. Academic Press.

e Alexopoulus, C.J., Mims, C.W. and Blackwel, M. 1996. Introductory Mycology. John Wiley and Sons Inc.

e Foster, A.S. and Gifford, E.M. 1967. Comparative Morphology of Vascular Plants. VakilsFeffer and
Simons Pvt. Ltd. Bombay.

e Gareth Jones, D. 1989. Plant Pathology - Principles and Practice. Aditya Books, New Delhi.

e Mundkur, B. B., Fungi and Plant Diseases

e Malhotra, R. S., Plant Pathology

e Singh, R. S, Principles of Plant Pathology

e Ravi Chandra, Fundamentals of Plant Pathology

e Nair, L. N., Methods of Microbial and Plant Biotechnology

e Dickinson, (2003). Molecular Plant Pathology, Bios Scientific Publication, London, New York

PHYSICS

Thermodynamics and Statistical Physics

e laud, B. B. (2020). Fundamentals of Statistical Mechanics, New Age International Pvt. Ltd.

e Brijlal, Subrahmanyam, N., Hemne, P. S. (2008). Heat and Thermodynamics, S Chand Publication.

e Chandra, S. (2016). A textbook of Statistical Mechanics. (2nd Revised Ed), CBS Publishers.

e Agarwal, B. K., Eisner, Melvin. (2020). Statistical Mechanics, New Age International Pvt Lt

e Statistical Physics : Berkeley Physics Course Volume 5 by F Reif (Tata McGraw-Hill Company Ltd, 2008)

e Statistical and Thermal Physics: an introduction by S.Lokanathan and R.S.Gambhir. ( P.H.1., 1991).

e Statistical Mechanics by R. K. Patharia.(Oxford: Butterworth, 1996).

e Statistical Mechanics by K. Huang (Wiley, 1987.)

e Statistical Mechanics by eyring eyring eyring

e Thermodynamics By Enrico Fermi (Courier Dover Publications, 1956)

e A Treatise on Heat: Including Kinetic Theory of Gases, Thermodynamics and Recent

e Advances in Statistical Thermodynamics by Meghnad Saha, B. N. Srivastava (Indian Press, 1958)

e Heat and Thermodynamics: An Intermediate Textbook by Mark Waldo Zemansky, Richard Dittman
(McGraw-Hill, 1981

e Thermal Physics by Garg, Bansal and Ghosh (Tata McGra-Hill, 1993)

e Thermodynamics, Kinetic Theory, and Statistical Thermodynamics by Francis W. Sears & Gerhard L. Sa-
linger. ( Narosa, 1986).
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Classical and Nuclear Physics

e Classical Mechanics, H. Goldstein (Addison Wesley)

e Introduction to Classical Mechanics, R.G. Takwale R.G. and P. S. Puranik (TMH)

e (Classical Mechanics, Rana and Joag, (McGraw Hill)

e Nuclear Physics, D.C. Tayal, (Pragati Prakashan)

e Concept of Modern Physics, A Beiser & S Mahajan, (Tata Mcgraw Hill Education Private Limited)
e Nuclear Physics — An Introduction, S B Patel, (BPB Publications)

e Electronic Principles, A P Malvino, Tata McGraw Hill Publishing Co. Ltd., New Delhi (Text Book)
e Principles of Electronics, V. K. Mehta & Rohit Mehta. S Chand & Company (Text Book)

e Basic Electronics, B. L. Thereja, S. Chand

e Hand Book of Electronics, Gupta and Kumar, Pragati Prakashan

e Electronic Devices and circuits — An introduction, Allen Mottershead, PHI

e Text Book of Electronics, S. L. Kakani & K. C. Bhandari, 1* Edition, New age Pub.

e Digital Electronics, Malvino, McGraw Hill International Edition.

e Fundamentals of Digital Circuits, Anand Kumar, PHI Learning Pvt. Ltd.

Physics Practical lll

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)

Physics Practical IV

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)
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MATHEMATICS

Differential Equations

e Raisinghania, M. D. (2013). Ordinary and partial differential equations. S. Chand Publishing.

e Agarwal, R. P.,, & O’Regan, D. (2008). An introduction to ordinary differential equations (p.
322). New York: Springer.

e Hartman, P. (2002). Ordinary differential equations. Society for Industrial and Applied Mathe-
matics.

e Kreyszig, E., Stroud, K., & Stephenson, G. (2008). Advanced engineering mathematics. Integra-
tion, 9(4).

e Renardy, M., & Rogers, R. C. (2006). An introduction to partial differential equations (Vol. 13).
Springer Science & Business Media.

Applications of Differential Equations

e Raisinghania, M. D. (2013). Ordinary and partial differential equations. S. Chand Publishing.

e Agarwal, R. P, & O’Regan, D. (2008). An introduction to ordinary differential equations
(p.322). New York: Springer.

e Hartman, P. (2002). Ordinary differential equations. Society for Industrial and Applied Mathe-
matics.

e Kreyszig, E., Stroud, K., & Stephenson, G. (2008). Advanced engineering mathematics. Integra-
tion, 9(4).

e Renardy, M., & Rogers, R. C. (2006). An introduction to partial differential equations (Vol. 13).
Springer Science & Business Media.

Group Theory

e |. H. Sheth (2009) Abstract Algebra, Prentice-Hall of India Private Ltd., New Delhi.

e P.M. Cohn (1974) Algebra Volume 1, John Wiley Pub., New York.

e J. A. Gallian (1999) Contemporary Abstract Algebra, Fourth Edition, Narosa Publishing House,
New Delhi.

e N.S. Gopalakrishnan (1998) University Algebra, New Age International Private Ltd. Publishers,
New Delhi, Sixth Reprint.

e |. N. Herstein Topics in Algebra(1975), Second Edition, Wiley Pub., New York.

e T.W. Hungerford (2004) Algebra, Springer-Verlag, First Indian Reprint.

N. Jacbson (2984) “Basic Algebra” , Hind, Pub. Corp.
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Real Analysis

e Ajit Kumar and S. Kumaresan (2014), Real Analysis, CRC Press, New York.

e Royden H. L., Real Analysis (Third Edition), Macmillan Publ. Company, New York.

e Ranal. K., Anintroduction to measure and integration, Narosa Publ. House, New Delhi.

e De Barra G., Introduction to measure theory, Van Nostrand Reinhold Company

¢ G.F.Simmons(1963), Introduction to Topology and Modern Analysis, McGraw-Hill International
Edition

¢ J. F. Randolf, Basic Real and Abstract Analysis.

e Beginning Functional Analysis (Springer International Edition)

S. R. Ghorpade and B. V. Limaye A Course in Calculus & Real Analysis.

G. Das & S Pattanayak Fundamentals of mathematical analysis, Tata Mcgraw Hill Pub. Co. Ltd.

K. Ross Elementary Analysis: the theory of calculus, Springer, India.

Applications of Integral Transform

e Brian Davies, Integral Transforms and Their Applications, 3™ edition Springer Pub.

e larry c Andrews, Bhimsen k Shivamoggi Integral Transforms for Engineers, published by,
SPIER- The international society for optical engineering.

e Applied Integral Transforms-M. Ya. Antimirov, A. A. Kolyshkin & Remi Vaillancourt- American
mathematical Society.

e Naismith Sneddon Fourier Transform- lan,Dover Publication

e Andrews Integral Transforms For Engineers, PHI LEARNING PVT LTD
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SEMESTER-V

EDUCATION

Pedagogy of Mathematics

e https://ncert.nic.in/desm/pdf/padagogy-Maths.pdf
e https://ncert.nic.in/desm/pdf/Pedagogy of Mathematics_2_.pdf
¢ Teaching and Learning Mathematics in Modern Times by Dr. R.N.Patel

Pedagogy of Science

e Bloom, B.S. (1956). Taxonomy of Educational Objectives The Classification of Educational Goals. (1st
edition). New York: Longmans Green.

e Darda, R. (2014). Handbook on Advanced Pedagogy. Monarch University Publications.
e Education and National Development. Report of the Education Commission (1964-66).
e Joshi, S.R. (n.d.). Teaching of Science. New Delhi: A.P.H. Publishing house.

e Khairnar, C. M. (2015). Advance Pedagogy: Innovative Methods of Teaching and Learning. International
Journal of Information and Education Technology, Vol. 5, No. 11.

e Kumar, S.S. (2016). Microteaching-An Efficient Technique for Learning Effective Teaching. International
Journal of Research in IT and Management (IJRIM). Retrieved for http://euroasiapub.org/current.php.,
Vol. 6, Issue 8, pp. 51-61.

e Mangal, S.K. and Mangal, U. (2009). Essentials of Educational Technology. New Delhi: PHI Publications.
e National Curriculum Framework. (2005). NCERT.

e National Curriculum Framework for Teacher Education. (2009). NCERT : New Delhi.

e Sood, J.K. (n.d.).Teaching Science for Understanding and Application. Agra : Vinod Pustak Mandir.

e Vanaja, M. (2004). Educational Technology. Hyderabad: Neel Kamal Publication Pvt. Ltd. https://egyan-
kosh.ac.in

e https://ncert.nic.in/pdf/NCFSE-2023-August 2023.pdf
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CHEMISTRY

Organic Chemistry Il

e Reaction Mechanism by O. P. Aggarwal.

e Stereo Chemistry by P. S. Kalsi.

o Atext book of Organic Chemistry by Arun Bahl and B S Bahl, S. Chand and Co.Ltd, New Delhi.

e Organic Chemistry by Bhupinder Mehta and Manju Mehta, Kindle Edition, PHI Learning Private Limited
e Organic chemistry by R.L.Madan, S.Chand and Co.Ltd.

Chemistry practical V

e Gurdeep, R. (2012). Advanced Practical Inorganic Chemistry. Meerut: Goel Publishing House.
e Vogel, A. I. Svehla, G. (2018). Qualitative Inorganic Analysis (6" Ed). London: ELBS.

Singh, J. Yadav, L.D.S. (2014). Advanced Practical Chemistry. Meerut: Pragati Prakashan.
Singh, J. Yaday, L.D. (2019). Advanced Practical Chemistry (9thEd). Meerut: Pragati Prakashan, Meerut

e Vora, D. Parikh, K.S. (2019). Practical Chemistry. Ahmedabad: Nirav Prakashan.
e Bajpai, D.N. Pandey,O.P. Giri, S.(2010).Practical Chemistry. New Delhi: S Chand and Co.

Polymer Chemistry

e Billmeyer, F. W. Textbook of Polymer Science. Wiley InterScience, New York.
e Seymor, R. B. Introduction to Polymer Chemistry. McGraw-Hill, New York.

e Young, R.J., & Lovell, P. A. Introduction to Polymer Chemistry.

e Ravve, A. Principles of Polymer Chemistry (2nd ed.).

e Rodrigurez, F. Principles of Polymer Systems.

e  Gowarikar, V. Polymer Chemistry.
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Chemistry practical Vi

e Ahluwalia, V.K.Dhingra,S.(2001). Comprehensive practical organicchemistry: Qualitative analy-
sis.NewDelhi:SangamBooks.

e Singh,P.R.Gupta, D.S.Bajpai,K.S.(1981). Experimental OrganicChemistry (Vol.I&Il), Noida:Tata
McGrawHill.

e Singh,J.Yadav,L.D.(2019). Advanced Practical Chemistry (9*" Ed). MeerutPragatiPrakashan,Meerut
e Vora,D.Parikh, K.S.(2019). Practical Chemistry. Ahmedabad: NiraPrakashan.

e Bajpai,D.N., Pandey, O.P.&Giri,S.(2010) Practical Chemistry. SChand & ompany.

e Vogel, A. 1. (1978). Qualitative Inorganic Analysis. (6th Edition). LondonELBS.

Analytical Chemistry

e Christian, G. D. (2004). Analytical Chemistry (6th ed.). John Wiley & Sons, Inc.
e Gupta, A. Analytical Chemistry. Pragati Prakashan.

e Skoog, D. A, Holler, F. J., Nieman, T. A. Principles of Instrumental Analysis (5th ed.). Saunders College
Publishing.

e Braun, R. D. Introduction to Chemical Analysis. McGraw-Hill.

e Holler, F. J., & Crouch, S. R. Fundamentals of Analytical Chemistry.

e Sharma, B. K. Instrumental Methods of Chemical Analysis (24th ed.). Goel Publishing House, Meerut.
e Vogel, A. |. Quantitative Analysis (6th ed. revised by G. Svehla). ELBS London.

e College Practical Chemistry. Nirav Prakashan, Ahmedabad.
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BOTANY

Plant Physiology and Metabolism

e Mukherji S and Ghosh A K (2005) Plant Physiology, New Central Book Agency (P) Ltd., Kolkata (1 st Cen-
tral Edition).

e Devlin Robert M and Witham Francis H (1986) Plant Physiology, CBS Publishers and Distributors, Delhi
(4 th Edition/ 1st Indian Edition).

e Ross Salisbury, Plant Physiology (4th edition)

e Srivastava H S (2004), Plant Physiology (2nd edition)

e VermaV, A Text Book of Plant Physiology, Emkay Publication, New Delhi.

e SundaraRajan S (2001), Practical Manual of Plant Ecology and Plant Physiology (1st edition),

e Verma P.S. and P.K. Agarwal, Plant Physiology

e Plant Physiology by Srivastava H.S., Rastogi Publication

e Plant Physiology by Verma S. K., S. Chand and Co., New Delhi

Plant Tissue Culture and Plant Biotechnology

¢ Introduction to plant tissue culture — M. K. Razdan, Oxford and IBH publishing Co. Pvt. Ltd., New Delhi.

¢ Introduction to Plant Biotechnology- H. S. Chawla, Oxford and IBH publishing Co. Pvt. Ltd., New Delhi

e Alberts B, Bray D, Johnson A et al. (1997) Essential Cell Biology. London: Garland Publishing.

e Darwin C(1859) On the Origin of Species. London: Murray.

e Graur D & Li W-H (1999) Fundamentals of Molecular Evolution, 2nd edn. Sunderland, MA: Sinauer As-
sociates.

e Madigan MT, Martinko JM & Parker J (2000) Brock’s Biology of Microorganisms, 9th edn. Englewood
Cliffs, NJ: Prentice Hall.

e Margulis L & Schwartz KV (1998) Five Kingdoms: An lllustrated Guide to the Phyla of Life on Earth, 3rd
edn. New York: Freeman.

e Watson JD, Hopkins NH, Roberts JW et al. (1987) Molecular Biology of the Gene, 4th edn. Menlo Park,
CA: Benjamin-Cummings.

Environmental Science And Climate Change

e Environmental Science - Arms Karen

e Principles of Environmental Science-Watt, K. E. F. (1973) McGraw-Hill Book Company.

e Environmental Science —Noble, B .J. Kormandy, E.J. (1981), The way world works, Prentice-Hall Inc., N
J.

e Environmental Science-Turk A. Turk J. Wittes J.T. and Wittes, R.E.

e Environmental Issues: Measuring, Analyzing, Evaluating, Abel, Daniel C. McConnell, Robert L. Abel,
Daniel C. Edi. 2 Prentice Hall Publication

e Ecology and Environment (7th Ed.) — P.D.Sharma .

e Ecology — N.S.Subramanyam & A.V.S.Samba Murty, Narosa Publication House, New Delhi.

e A Text Book of Plant Ecology—R.S.Shukla & P.S.Chandel.
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PHYSICS

Solid State Physics

e Pillai, S. O. (2018). Solid State Physics. (8th Ed), New Age International Pvt. Ltd.

e Kittel, Charles. (2019). Introduction to Solid State Physics, New Delhi: Wiley Publication.

e Srivastava, J. P. (2014). Elements of Solid-State Physics. (4th Ed), Prentice Hall India Learning Pvt. Ltd.
e Azaroff, L. V. (2017). Introduction to Solids, Mc-Graw Hill Education.

e Ashcroft, Neil W., Mermin, N. David. (2003). Solid State Physics. (1st Ed), Cengage Learning.

e Omar, M. Ali. (2002). Elementary Solid-State Physics, (1st Ed), Pearson Education.

e Dekkar A J (200), Solid State Physics, Macmillan India Limited.

Physics Practical V

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)

Introduction to Nanoscience and Nanotechnology

e Nanotechnology The Science of Small by M.A. Shah and K.A. Shah, Wiley (Text Book)
e Nano: The Essentials, T. Pradeep. McGraw Hill Publishing (Text Book)

Atomic and Molecular Physics

e Atomic and Molecular Spectra: Laser, Rajkumar, (Kedar Nath & Ram Nath)

e Atomic and molecular spectroscopy, Gupta & Kumar, (Pragati Prakashan)

e Introduction to Atomic Spectra, White, (Tata McGraw Hill)

e Molecular Structure & Spectroscopy, G. Aruldhas, (PHI Learning Private Limited)

e Fundamentals of Molecular Spectroscopy, C. N. Banwell & E. M. McCash, (Tata McGraw Hill)
e Laser Fundamentals, William T. Silvast, (Cambridge University Press)

e LASERS: Fundamentals & applications, K.Thyagrajan& A.K.Ghatak, (Tata McGraw Hill)

Physics Practical VI

e B.Sc. Practical physics, C. L Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
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MATHEMATICS

Elementary Number Theory

e Burton, D. M. (2011). Elementary Number Theory (7th ed.). McGraw-Hill Education

e Niven, |., Zuckerman, H. S., & Montgomery, H. L. (1991). An introduction to the theory of numbers.
John Wiley & Sons..

e Rosen, K. H. (2011). Elementary number theory. London: Pearson Education.

e Nathanson, M. B. (2008). Elementary methods in number theory (Vol. 195). Springer Science & Busi-
ness Media.

Numerical Analysis

e Sastry, S. S. (2010). Introduction methods of Numerical Analysis. (4th Edition). New Delhi:
e Prentice hall of India.

e Jain, M. K., lyenger, S. R. K., Jain, R. K. (2007) Numerical Methods for Scientific and

e Engineering Computation. (6th Edition). Delhi: New age International Publisher, India.

e Sanker Rao, G. (2006). Numerical Analysis. Delhi: New age International Publisher, India.
e Grawal, B. S. (2013). Numerical Analysis. Delhi: Khanna Publication

Metric Space

e S. Kumaresan (2005) Topology of Metric Space, Alpha Science Int. Ltd., Harrow, UK.

e Munkres J. Topology: A first course, Prentice-Hall of India Pvt Ltd, New Delhi.

e Simmons G. F. Introduction to Topology and Modern Analysis, McGraw Hill Company
e Willards S. (1970) General Topology, Addition-Wesley, Reading.

e ). Dugundji (1975) Topology, Prentice Hall of India.

Operations Research

e J. K. Sharma, Operation Research- Theory and Application 4th Edition,. Macmillian Publishers India Ltd.

e P Sankara lyer Operations Research, Tata Mc graw hills.

e Paul A. Jensen and Jonathan F. Bard (2003), Operations Research Models and Methods- , John Wiley
and Sons Pub.

e D. Bhattacharyya, A First Course in Linear Programming Academic Publishers.

e Hamdy A. Taha, Operations research: An Introduction, Pearson Education.
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LaTeX Programming

e LaTeX: A Document Preparation System (2nd Edition)- Leslie Lamport, Addison-Wesley Professional.

e A Guide to LaTeX: Document Preparation for Beginners and Advanced Users-Helmut Kopka Helmut
Kopka (Author)

e Visit Amazon’s Helmut Kopka Page

e Find all the books, read about the author, and more.

e See search results for this author

e Areyou an author? Learn about Author Central

e & Patrick W. Daly, Addison-Wesley Professional, 3e.

e LaTeX for Everyone, Jane Hahn, Prentice Hall PTR; 1st International edition.

e The LaTeX Companion- Michel Goossens & Alexander Samarin & Frank Mittelbach, Addison-Wesley
Professional; 1st edition.
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SEMESTER-VI ‘
EDUCATION

Advance Pedagogy

Jha, A. (2005). Constructivist Epistemology and Pedagogy: Insight into Teaching Learning and Knowing.
New Delhi: Atlantic Publishers

e Kochhar, S. K. (1992). Methods and Techniques of Teaching. New Delhi: Sterling Publishers Private Lim-

ited. B.Sc.- B.Ed. Course (4-Year) 2022 Indian Institute of Teacher Education 330 330 B.Sc.- B.Ed. Course
(4-Year) 2022 Indian Institute of Teacher Education

e Mangal, S.K. & Mangal S. (2017). Learning and Teaching. Shipra Publication.

e Mahaptra, J.K., Mahapatra, M. & Parida, B. K. (2015). Constructivism: The New Paradigm. New Delhi:
Atlantic Publishers.

e Pathak, P.D. (2017). 31T&191eT Ta fRAGTUT. Agra: Shri Vinod Pustak Mandir.

e R.Darda, (2014), Handbook on Advanced Pedagogy. Monarch University Publications, ch. 2, pp. 45-46.
e Sachdeva, M.S. & Sharma K.K. (2015). 31f&31eT Tq fRre7or. Twenty first Century Publications.

e Sharma, R. & Sharma S. (2016). Teaching Learning Process. Twenty first Century Publications.

e Woollard, J. (2010). Psychology for the Classrom: Constructivism and Social Learning. Routledge: Ox-
fordshire

Assessment and Evalution

Linn, Robert and Norman E Gronland. (2000). Measurement and Assessment in Teaching. 8th
edition, by Prentice Hall, Inc, Pearson Education, Printed in USA.

* Rao, Manjula (1998). Training Material on Continuous and Comprehensive Evaluation (mono-
graph). Regional Institute of Education (NCERT), Mysore.

e Rao, Manjula. (2004). Evaluation in schools — a Training Package (monograph).Regional Insti-
tute of Education (NCERT), Mysore.

e \Ved P. and et.al. (2000). Grading in Schools. NCERT, Published at the publication Division by the
secretary, New Delhi: NCERT, Sri Aurobindo Marg.

e Tierney, R. J.,, Carter, M. A., & Desai, L. E. (1991). Portfolio Assessment in the Reading — Writing
Classroom. Norwood, MA: Christopher-Gordon Publishers.

e Glatthorn, A. A. (1998). Performance Assessment and Standards-based Curricula: the Achieve-
ment Cycle. Larchmont, NY: Eye no Education.

e Gredler, M. E. (1999). Classroom Assessment and Learning. USA: Longman.

e Mehrens, W. A. & Lehmann, I. J. (1991). Measurement and Evaluation in Education and Psy-
chology (8th ed.): Chapter 10: Describing Educational Data.

e Qosterhof, A. (1994). Classroom Applications of Educational Measurement. (Second Edition).
New York: Macmillan College Publishing Company Inc.

e Payne, D. A. (2003). Applied Educational Assessment. Australia: Wadsworth: Thomson Learn-
ing.

e Popham, W. J. (2002). Classroom Assessment: What teachers need to know (Third Edition).
Boston: Allyn& Bacon.

e Somashekar, T. V. (2006). Educational Psychology & Evaluation. Bangalore,: Nirmala Prakashana
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Inclusive Education

Bartlett, L. D., & Weisentein, G. R. (2003). Successful Inclusion for Educational Leaders. New Jersey:

Prentice Hall.

e Chaote, J. S. (1991). Successful Mainstreaming. Allyn and Bacon.

e Choate, J. S. (1997). Successful Inclusive Teaching. Allyn and Bacon.

e Daniels, H. (1999). Inclusive Education. London: Kogan.

e Deiner, P. L. (1993). Resource for Teaching Children with Diverse Abilities. Florida: Harcourt Brace and
Company.

e Gartner, A., & Lipsky, D.D. (1997). Inclusion and School Reform Transferring America’s Classrooms. Bal-
timore: P. H. Brookes Publishers.

e Giuliani, G. A. & Pierangelo, R. (2007). Understanding, Developing and Writing IEPs. Corwin press: Sage
Publishers.

e Gore, M. C. (2004). Successful Inclusion Strategies for Secondary and Middle School Teachers. Crowin
Press, Sage Publications.

e Hegarthy, S. & Alur, M. (2002). Education of Children with Special Needs: from Segregation to Inclu-
sion. Corwin Press, Sage Publishers.

e Karant, P, & Rozario, J. (2003). Learning Disabilities in India. Sage Publications.

e Karten, T. J. (2007). More Inclusion Strategies that Work. Corwin Press, Sage Publications.

e King-Sears, M. (1994). Curriculum-Based Assessment in Special Edcuation. California: Singular Publica-
tions.

e Lewis, R.B., & Doorlag, D. (1995). Teaching Special Students in the Mainstream. 4th Ed. New Jersey:
Pearson.

e McCormick, S. (1999). Instructing Students who Have Literacy Problems. 3" Ed. New Jersey: Pearson.

e Rayner, S. (2007). Managing Special and Inclusive Education, Sage Publications.

e Ryandak, D. L. & Alper, S. (1996). Curriculum Content for Students with Moderate and Severe Disabili-
ties in Inclusive Setting. Boston, Allyn and Bacon.

e Turnbull, A., Turnbull, R., Turnbull, M., & Shank, D.L. (1995). Exceptional Lives: Special Education in To-
day’s Schools. 2nd Ed. New Jersey: Prentice-Hall. Inc.

e Vlachou, D. A. (1997). Struggles for Inclusive Education: An Ethnographic Study. Philadelphia: Open
University Press.

e Westwood, P. (2006). Commonsense Methods for Children with Special Educational Needs - Strategies
for the Regular Classroom. 4th Edition, London Routledge Falmer: Taylor & Francis Group.

e MHRD. (2009). The Right of Children to Free and Compulsory Education Act, 2009.New Delhi: Ministry
of Human Resource Development.

e Julka, A. (2015) Including Children with Special Needs: Upper Primary Stage, New Delhi: NCERT.

Mathematics and Quantitative Reasoning

e RS Aggarwal (2017),Quantitative Aptitude for Competitive Examinations ,S Chand Publishing; Revised
edition

e B.S. Sijwalii, Indu Sijwali (2003), Verbal Reasoning

e Edgar Thorpe(2018), Course in Mental Ability and Quantitative Aptitude
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CHEMISTRY

Advanced Organic Chemistry

e Aggarwal, O. P. Reaction Mechanism.

e Kalsi, P. S. Stereochemistry.

e Bahl, A, & Bahl, B. S. A Textbook of Organic Chemistry. S. Chand and Co. Ltd.

e Mehta, B., & Mehta, M. Organic Chemistry. PHI Learning Private Limited.

e Madan, R. L. Organic Chemistry. S. Chand and Co. Ltd.

e March, J. Advanced Organic Chemistry: Reactions, Mechanisms, and Structure (4th ed.).

Chemistry practical VII

e Gurdeep, R. (2012). Advanced Practical Inorganic Chemistry. Meerut: Goel Publishing House.
e Vogel, A.l. Svehla, G.(2018).Qualitative Inorganic Analysis (6™ Ed). London: ELBS.

Singh, J. Yaday, L.D.S. (2014). Advanced Practical Chemistry. Meerut: Pragati Prakashan.
Singh, J. Yaday, L.D. (2019). Advanced Practical Chemistry (9thEd). Meerut: Pragati Prakashan, Meerut

e Vora, D. Parikh, K.S. (2019). Practical Chemistry. Ahmedabad: Nirav Prakashan.
e Bajpai, D.N. Pandey, O.P. Giri, S. (2010). Practical Chemistry. NewDelhi: S Chand and Co.

Project Work

e Online sources.
e Chemical abstracts.

e Chemistry journals.
e Scientific journals

BOTANY

GENETICS AND MOLECULAR BIOLOGY

e Genetics. P.S. Verma and V.K. Agarwal, S. Chand & company Ltd.
e Cell biology. C.B. Power. Himalaya publishing house.

e Advanced Molecular Biology, Twyman R. M.

e Genes VI, Benjamin Lewin

e Microbiology, Atlas R. M.

e Essential of Molecular Biology — Malacinski G. M.

e Molecular Genetics of Bacteria — Synder L. & Champness

e Microbial Genetics — R. Maloy

e Microbiology — Prescott L. M.

e Microbial Genetics — Freifilder. D.
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PHYSICS

Mathematical and Quantum Physics

Mathematical methods for Physicists, Arfken & Weber (Academic Press)
e Mathematical Physics, Rajput & Yogprakash (Pragati Prakashan)
e Mathematical Methods in Physical Sciences, M. L. Boas (John Wiley & Sons)
e Mathematical Physics - B.S.Rajput & B.D.Gupta (Vikas Publication House)
e Atext book of Quantum Mechanics, P.M. Mathews and K. Venkatesan (TMH)
e Quantum Mechanics, A. K. Ghatak and S. Lokanathan (Macmillan -India)
e Modern Quantum Mechanics, J. J. Sakurai (Pearson Education)
e Quantum Mechanics, Concepts and Applications, Zettli (Wiley)

Physics Practical 7

e B.Sc. Practical physics, C.L.Arora, (S.Chand)
e Atext book of Practical Physics, Indu Prakash & Ramkrishna, (Kitab Mahal)
e Practical Physics, S.L.Gupta and V. Kumar, (Pragati Prakashan)

MATHEMATICS

Rudin, Real and Complex Analysis 3E-, Tata Mcgraw-Hill.

J B Conway, Functions of one complex variables, 2" Edition, Springer Verlag.

S. Ponnusamy, Foundations of Complex Analysis, 2" Edition, Narosa Book Distributors Pvt Ltd.
M.Spiegel, D.Spellman, J. Schiller, S. Lipschutz, Complex Variables, Tata Mcgraw-Hill.

S. G. Krantz, Function Theory of Several Complex Variables, American Mathematical Society;

I 2" Edition.

S. Lang (1977), Complex Analysis, Addison-Wesley.
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Geometric approach in Mathematics

e S. Kumaresan, Linear Algebra: a geometric approach, PHI, New Delhi.

e Terry Lawson, Topology: a geometric approach (Oxford graduate texts in Mathematics), Oxford
University Press.

e Coxford, A. F.,, & Usiskin, Z(1971), Geometry: A transformation approach, Laidlaw Brothers
Publishers.

e Goldenberg, P, Lewis, P., & O’Keefe, J.(1992),Dynamic representation and the development of
a process understanding of function.

e In E. Dubinsky & G. Harel, The concept of function: Aspects of epistemology and pedagogy,
Washington, DC: Mathematical Association of America.

e R. Sekhon and R. Bloom, Applied finite Mathematics, LibreTexts-OER.

e S. Kumaresan (2002), A course in differential geometry and Lie groups, Hindustan Book
Agency.

e S. Kumaresan and G. Santhanam (2011), Expedition to geometry, Hindustan Book Agency.

Mathematics Project

Related reference books
Research materials
Online sources
Mathematics magazines
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SEMESTER-VII

EDUCATION

ICT in Education

e Agrawal, J.C. & Ansari M.S. (2013). Educational Technology and Management. Agrawal Publications,
Agra. ISBN 978-93-80011-62-2

e Bagulia, Abdul, Mannan. (2005). Modern education audio-video aids. New Delhi: Anmol Publication
Pvt. Ltd.

e Battacharya, S. K. (2006). Educational technology. New Delhi: Abhishek Publication.

e Bhatt, B.D., Sharma, S.R. (1992). Educational technology: Concept & technique. New Delhi: Kanishka
Publishing House.

e Brown, J.S. Collins, A. & Duguid, P. (1989). Situated cognition and the culture of learning. Educational
Researcher, 18(1), 32-42.

e Clancey, W.J. (1997). Situated cognition: On human knowledge and computer representation. Cam-
bridge: Cambridge University press.

e Gamrat, C., & Zimmerman, H. T. (2015). An online badging system supporting educators’ STEM Learn-
ing. 2nd International Workshop for Open Badges in Education

e Kress, G. (2005). Gains and Losses: New forms of text, knowledge and learning. Computers and Com-
position. 2005, 22, 5-22

e UNESCO (2002). Information and Communication Technologies in Teacher Education: A Planning
Guide. Paris: UNESCO.

e Tony Bates (1995), Technology and Learning: A Guide for Educators and Trainers

e Rodney H. Jones and Christoph A. Hafner (2012), Understanding Digital Literacies: A Practical Introduc-
tion”

e Karl M. Kapp (2012), The Gamification of Learning and Instruction: Game-Based Methods and Strate-
gies for Training and Education”.

e Gregory C. Dede (2014), Augmented Reality in Education: Cases, Places, and Perspectives edited.

Perspectives on School Leadership and Management

e Agrawal, J.C. (2007). Educational Management. Daryagunj: Shipra Publication.

e Crawford, M., Kydd, L. & Riches, C. (2002). Leadership and Terms in Educational Management. Phila-
delphia: Open University Press.

e Naik, J.P. (1965). Educational Planning in India. New Delhi: Allied.

e NIEPA (1999). Total Quality Management in Education. New Delhi: NIEPA.

e Kochhar, S.K. (2011). School Administration and Management. New Delhi: Sterling Publishers Pvt. Ltd.

e Mathur. S.S. (1990). Educational Administration and Management. Ambala: Indian publication

e Mukhopadhyay, M. (2005). Total Quality Management in Education. New Delhi: Sage Publications.

e Milton, Charles R. (1989). Human Behavior in Organizations. Inc USA: Prentice Hall.

e Makol R., Vyas J.B. Mako L.(2021). School Organisation and Management.
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Sports, Nutritions, and Fitness

e Powers, S. and Dodd, Stephen (1996) Total fitness, Allyss and Bacon, Univ. of Florida
e Hoeger, W., Turner, Low and W. Hafen Brent (2002), Wellness Guidelines for ahealthy life style
e Wadsworth/Thomas Learning USA.

e Brannon, L. and Feist, Jess (2000), Health Psychology IV edition, An Introduction to behaviour and
health,Wadsworth USA.

e Schafer Walt (1998) Stress Management for IV ed. Wellness Wadsworth USA.

e Mind, body and soul (1998) The body shop, Bullyinch press book, little Brown and co.Bhat and Savur, S.
(1998) Fitness for life, Jaico publishing House

e Williams, MH. Nutrition for Health, Fitness & Sport, 10th ed. (2012). Boston. McGraw-Hill.
e McArdle, WD, Katch, FI & Katch, VL. (2009). Exercise Physiology, 7th ed. Philadelphia.

e Lippincott Williams & Wilkins.

e |vy,J & Portman, P. The Future of Sports Nutrition, Nutrient Timing. (Go to

e http://www.amazon.com/exec/obidos/ASIN/1591201411l)

e Manore, M & Thompson, J. (2009). Sport Nutrition for Health and Performance 2nd ed.

e Champaign, IL.

Curriculum Development Principles

e Doll, Ronald C. (1996). Curriculum Improvement — Decision Making and Process. London: Allyn and
Bacon.

e Goyat, A. (2014). Curriculum & Teaching: Techological Issues & Challenges. Chennai: Global Press.

e Kelly, AV (1982). The Curriculum — Theory and Practices. London: Harper and Row Publishers.

e Kshirsagar, 0.M. (2012). Curriculum Development. Jaipur: Aadi Publications.

e Malik, R.S. (2014). Curriculum Development. Delhi: Jain Media Graphics.

e Swami, S. & Swami, S. (2013). Curriculum Technology & Learning. New Delhi: Black Prints.

e National Curriculum Framework (2005), New Delhi: NCERT.

e Butchvaroy, P. (1970), The Concept of Knowledge, Evanston, lllinois: North Western University Press.
e Chomsky, N (1986). Knowledge of Language, New York: Prager.

e Singh, Ram K. & Bharti, Amit K. (2016). Knowledge and Curriculum, R. Lal, Meerut, India

e Sharma, Divya (2013), Curriculum Development: Principles, Construction and Evaluation, Agrawal Pub-
lications, Agra, India

e Talla, Mrunalini, (2012). Curriculum Development: Perspective, Principles and Issues, Pearson Educa-
tion India
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Teacher and Society

e Aggarwal, J. C. (2001). Principles, Methods & Techniques of Teaching. New Delhi: Vikas Pub. House.

e Aggarwal, J. C. (2000). Landmarks in the History of Modern Indian Education. New Delhi: Vikas Pub.
House.

e Aggarwal, J. C. (2004). Teacher & Education in Emerging Indian Society. New Delhi: Vikas Pub. House

e Ahuja, R. (2002). Society in India: Concepts, Theories & Changing Trends. Jaipur: Rawat Pub.

e Aikara, J (2004). Education: Sociological Perspective. Jaipur: Rawat Pub.

e Antony, A. (2016). Teacher & Education in Indian Society. Chennai: Notion Press.

e Batra, P. (2004). Multi -Cultural Education. New Delhi: Mittal Publication.

e Dash, B.N. (2004). Teacher & Education in Emerging Indian society. Hyderabad: Neelkamal Pub. House

e Digumarti, B.R. (2004). The National Policy on Education: Towards an Enlightened & Humane society.
New Delhi: Discovery Pub. House.

e Govt. of India (1986). National Policy on Education. New Delhi: Min. of HRD.

e Govt. of India (1992). Programme of Action (NPE). New Delhi: Min of HRD.

e Kochhar, S.K. (2005). Pivotal Issues in Indian Education. New Delhi: Sterling Publishers Pvt. Ltd.

e Mathur, S. S. (2000). A Sociological Approach to Indian Education. Agra: Vinod Pustak Mandir.

e  MHRD (1992). Programme of Action (Draft). New Delhi: Aravali Printers and Publishers.

e Mookerji, R.K. (1999). Ancient Education System. New Delhi: Cosmo Pub.

e MHRD (2020). National Education Policy 2020. New Delhi: Government of India

e Sahoo, PK., Yaday, D. & Das. B.C. (2010). Professionalism in Teacher

e Education: Contemporary Perspectives. New Delhi: Concept Publishing Company Pvt. Ltd.

e Saraswathi, T. S. (1999). Culture, Socialization and Human Development. New Delhi: Sage Publication
e Sharma, Y.S. (2004). Foundations in Sociology of Education. New Delhi: Anishka Pub. Distributors.

e Singh, Y.K. (2008). Education in Emerging Indian Society. New Delhi: APH Publishing Co https://egyan-
kosh.ac.in/bitstream/123456789/46995/1/Unit-1.pdf
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SEMESTER-VIII

EDUCATION

Education for Mental Health

e Aggarwal, J. C. (2011). Essentials of Edu. Psychology. New Delhi: Vikas Pub. House.

e Baron, R. A. (1987). Psychology. Dorling Kindersley. Pvt. Ltd.

e Chauhan, S.S. (1998). Advanced Educational Psychology. New Delhi: Vikas Pub. House Pvt. Ltd.

e Dandapani, S. (2010). Advanced Educational Psychology. New Delhi: Anmol Pub. Pvt. Ltd.

e Lindzey, G., Hall, O.S. (2012). Theories of Personality. London: Wiley India Pvt. Ltd.

e Mangal, S. K. (2015). Advanced Educational Psychology. New Delhi:

e Mattoo, M. I. (2019). Psychological Foundations of Education. New Delhi: Discovery Publishers.

e Parveen, A. (2011) Fundamentals of Education. Srinagar: Info-world.

e Shameem, S. & others (2018): Modern Text Book on Education. New Delhi: Anshal Publishers.

e Weiten, Wayne & Lloyd, Margaret, A. (1994). Psychology Applied to Modern Life. Brooks: Cole Publish-
ing Company Inc.

e Woolfolk, A, E. (1995). Educational Psychology. Boston: Allyn and Bacon.

e Zastrow, Charles and Ashman, K. K. (1997). Understanding Human behaviour and the Social Environ-
ment. Chicago: nelson- Hall Publishers.

Adolescence Education

e Aggarwal, J.C. (2009). Essentials of Educational Psychology. New Delhi: Vikas Publishing House Pvt Ltd

e Ahmad, M.S. (2012). Psychology of Learning &amp; Human Development. New Delhi: Mittal publica-
tions.

e Chauhan, S. S. (1978).Advanced Educational Psychology.New Delhi :Vikas Publishing House Pvt. Ltd.

e Dash, B.N. (2015). Education &amp; Human Development. New Delhi: Dominant Publishers &amp;
Distributors Pvt Ltd.

e Kohlberg, L. (1981). Philosophy of Moral Development. New York : Harper and Row.

e Mangal, S. K. (1987). Educational Psychology.New York : John Wiley and Sons.

e Naz, S. (2015). Psychology of Learning &amp; Development. New Delhi: A.P.H. Publishing Co.

e Selvam, M. (2014). Educational Psychology of Learning &amp; Human Development. New Delhi: A.P.H.
Publishing Co.

e Sivakumar, D. &amp;Vanirani, S. (2014). Psychology of Learning &amp; Human Development. Jaipur:
Aavishkar Publishers.
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Guidance and Counselling

e Agrawal,R.(2006).Educational, Vocational Guidance and Counselling. New Delhi:Sipra Publication.

e Bhatnagar, AANDGupta,N.(1999).Guidance and Counselling: A theoretical Approach(Ed). NewDelhi:
VikasPublishingHouse

e Jones,A.J.(1951).Principles of Guidance and Pupil Personnel work. Nework:McGrawHill.

e Kochhar,S.K.(1985):Educational and Vocational Guidance in SecondarySchools. NewDelhi:StrlingPublisher.
e NCERT(2008). Introduction to Guidance, Module -1. New Delhi: DEPFE.

e Chauhan,S.S.(1978).Principles and techniques of guidance. NewDelhiVikasPublishingHouse.

e Meyers,G.E.(1941).Principles and techniques of vocational guidance. NewYork:McGrawHill.

e Sharma,R.&SharmaR.(2004).Guidance and counseling inIlndia. New Delhi: Atlantic Publishers and Distribu-
tors.

e Sharma,S.(2004).Career Guidance and counselling. NewDelhi:Kanishka Publishers, Distributors
e Super,D.(1990).InGothard, B., Mignot, P., Offer, M., & Ruff, M.(2001). Careers Guidance in Context. London:
Sage.

e Watts, A.G. (1994) Lifelong Career Development, Towards a National Strategy for Careers Education and
Guidance. CRAC Occasiona Paper. Cambridge:CRAC.
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Understanding Self

e Arnett, J. J. (2010). Adolescence and emerging adulthood: A cultural approach. (4" ed.). Upper Saddle
River, NJ: Pearson-Prentice Hall.

e Aronson, E., Wilson, T. D., & Akert, R. M. (2010). Social Psychology (7" ed.) Upper Saddle River, NJ: Pren-
tice-Hall.

e AryaS. Understanding the Self (2017). Friends Publication India

e Bandura, A., (1997): Self Efficacy - The Exercise of Control. W.H. Freeman & Co. New York.

e Branden, N., (1969): The Psychology of Self-Esteem. Bantam, New York.

e Branden, N., (1983): The Honoring The Self. Los Angeles.

e Branden, N., (1987): How to Raise Your Self Esteem. Bantam, New York.

e Duval, T.S., & Silvia, P. J. (2002). Self-Awareness, Probability of Improvement, and the Self-Serving Bias.
Journal of Personality and Social Psychology, 82, 49-61.

e Eisend, M., & Jana Mdller. (2007). The Influence of TV Viewing on Consumers’ Body Images and Related
Consumption Behaviour. Marketing Letters, 18(1-2), 101-116. DOI:10.1007/s11002-006-9004-8.

e Goodman N., Stryker S. Extending Self-Esteem Theory and Research: Sociological and Psychological.
(2001). Cambridge University Press. ISBN-13 978-0521630887

e Mukunda, K.V. (2009). What did you Ask at School Today? A Handbook of Child Learning.

e Harper Collins.

e Rekha, Kaur J. & Kaur R. Understanding the Self (2019) Bookman

e SriAurobindo and The Mother, (1992 & 1995): A New Education for a New Consciousness. Sri Aurobindo
Ashram Trust, Sri Aurobindo International Centre of Education, Pondichery.

e Singh, C. (2010). New Media and Cultural Identity. China Media Research, 6(1), 86-90.

e Smith-Speck, S., & Roy, A. (2008). The Interrelationships Between Television

e Snyder, C.R. (2011). Positive Psychology: The Scientific and Practical Explorations of Human Strengths.
Sage Publishers.

e Thakur N. Understanding the Self (2021) Pasricha Publications

e Venkateshamurthy, C. G., and Rao, AV.G (2005). Mysore: Life Skills Education Training Package. R.I.E.

Citizenship Education, Sustainability, and Environment Education

e Gaudelli, William, Global Citizenship Education. 92021) Taylor & Francis. ISBN-13 9781138925946

e Green Chemistry Metrics: Measuring and Monitoring Sustainable Process-edited by Alexei Lapkin, Centre
for Sustainable Chemical Technologies, University of Bath, UK & Glaxosmithkline, USA, Wliey publication
2008

e UNESCO: Education for Sustainable Development Goals Learning Objectives. Paris 2017, p. 10

e Jagdish C. & Shipra. Environmental Education. (2014) Shipra Publications. ISBN 9788183640985

e Mishra S. Environmental Education: Principle and Policies. Kalpaz Publication. ISBN-13 9789351281894

e Pauchari S. Environmental Education. ISBN 9789351111931

e UNESCO: Outcome Document of the Open Working Group on Sustainable Development Goals, Paris July
2014

e United Nations Decade of Education for Sustainable Development (2005-2014): International Imple- men-
tation Scheme, 2005

e United Nations. (2002). Report of the World Summit on Sustainable Development.

e WCED. (1987).Development, Our Common Future. Delhi, India: Oxford University Press.

e World Bank. (1992). World Development Report: Development and the Environment. New York: Ox- ford
University press.
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Sociological Perspectives of Education

e Abraham Francis & Margin John (2002). Sociological Thought, McMillan India Ltd.

e Bhat M.S. (2013). Educational Sociology. APH Publications, New Delhi

e Bhattacharjee, D.K (ed). (2010). Psychology and Education — Indian Perspectives. New Delhi: NCERT

e Bhattacharya, Srinibas (2000). Sociological Foundations of Education. New Delhi: Atlantic Publishers
and Distributors.

e Brown, Francis J. (1954).Educational Sociology, New York: Prentice Hall of India.

e Chandra, S. S. (1996). Sociology of Education, Guwahati, Eastern Book House.

e Durkheim, E. (1996). Education and Sociology, New York: The Free Press.

e Hemlata, T. (2002). Sociological Foundations of Education, New Delhi: Kanishka Publishers.

e Mossish, Loor (1972). Sociology of Education: An introduction. London: George Lalen and Unwin.

e Pandey, K. P. (1983). Perspective in Social Foundati ons of Education, India: Amita Prakashan Gaziabad.

e Shukla, S. & Kumar, K. (1985). Sociological Perspective in Education, New Delhi: Chanakya Publication.

e S.S. Mathur (2008). A Sociological Approach to Indian Education, Vinod Pustak Mandir, Agra.

e Shankar Rao (2004). Sociology of Indian Society, New Delhi: S. Chand & Company.

e Srinivas, M.N. (2009) Social Change in Modern India, McMillan India Ltd.

e Swarup Saxena, and Dutt, N.K. (2009). Principles of Education. R. Lall Book Depot, Meerut.

e Vidya Bhushan, (2011). An Introduction to Sociology, Kitab Mahal Allahabad.

Education Policy Analysis

e Agarwal, R.N. (1991). Measurement and Evaluation in Psychology and Education. Agra: Vinod Pustak
Mandir.

e Anderson, James E., 1975, Public Policy-Making, Prager, New York.

e Agenda-Building, Johns Hopkins University Press, Baltimore:

e Chandler, Ralph C. and Jack C. Plano, 1982, The Public Administration Dictionary, John

e  Wiley, New York.

e Cobbe, RW., and C.D. Elder, 1972, Participation in American Politics: The Dynamics of

e Dror, Y, 1968, Public Policy Making Re-examined, Scranton, Pennsylvania.

e Dye, Thomas R., 1978, Understanding Public Policy, Prentice Hall, Englewood Cliffs.

e Easton, David, 1965, A Systems Analysis of Political Life, Wiley, New York.

e Easton, David, “An approach to the analysis of political systems”, World Politics, Vol. 9, No. 1, April
1957.

e Friedrich, Carl J., 1963, Man and His Government, McGraw-Hill, New York.

e Gormley, W.T,, 1983, The Politics of Public Utility Regulation, University of Pittsburgh Press, Pittsburgh

e Gordon, Geoffrey, 1987, System Simulation, Prentice-Hall of India, New Delhi.

e Gronlund N.E. (1995). Measurement and Evaluation in Testing. (3rdEdn.). New York: Mac-Millan
Publishing Co. Inc.

e Sadhu, A.N. and A. Singl, 1980, Research Methodology in Social Sciences, Sterling Publishers Private
Limited, New Delhi.

e Sapru, R.K., 2004, Public Policy, Sterling Publishers, New Delhi.

e Smith, Thomas, (1989) “Analysis of Policy Failure”, Indian Journal of Public Administration, Vol. 35, No.
[, Janu- ary -March.

e Friedman, Lee S, 2002, The Microeconomics of Public Policy Analysis, Princeton University Press,
New Jersey.

e Kothari, C.R., 1989, Research Methodology: Methods and Techniques, Wiley Eastern Limited,
New Delhi.
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Gender Education

e Bem, Sandra L. 1981. “Gender Schema Theory: A Cognitive Account of Sex Typing”. Psychological Review,
88(4), 354364.

e Bhattacharya S. et al (Ed). The Development of Women’s Education in Indial8501920; Kanishka Publish-
ers Distributors: New Delhi.

e Chadhuri M. (2004). Feminism in India. New Delhi: Women Unlimited.

e Chakravarty U. (2003). Gendering Caste through a Feminist Lens: Stree. Calcutta. Courting Disaster,
PUDR report, 2003.

e Davis Kathy, Evans Mary, Lorber, J (edt) (2006). Handbook of Gender and Women'’s Studies. UK: Sage.

e Desai, N. and Thakkar, U.(2001). Women in Indian Society. New Delhi: National Book Trust

e Dunne, M. et al. (2003). Gender and Violence in Schools. UNESCO Freedman

e Dube Leela. 2001. Anthropological Explorations in Gender: Intersecting Fields. New Delhi: Sage
Publications.

e Forbes, Geraldine (1996). ‘Education for Women’, Women in Modern India. (pp. 3263). Cambridge
University Press. Jane: Feminism, New Delhi: Viva Books.

e King, U. 1987. “World Religions, Women and Education”. Comparative Education. 31. 35-50.

e Kirk, J. (ed.) (2008). Women Teaching in South Asia. SAGE.

e Leach, F. (2003). Practising Gender Analysis in Education, Oxford Press.

e Minault, Gail (1998). ‘Role Models: Educated Muslim Women : Real and ldeal’, Secluded Scholars,

Women'’s Education and Muslim Social Reform in colonial India. (pp. 1457). Oxford University Press

e NCERT (1982, 1984). The Status of Women through Curriculum for Elementary (1982), Secondary and
Senior Secondary stages (1984)

e NCERT (2006). National Focus Group on Gender Issues in Education (Position Paper), New Delhi.
Nirantar Publication Textbook Regimes (2009). A Feminist Critique of Nation and Identity. (pp. 115).
New Delhi.

e Walkerdine, Valerie (1992). ‘Progressive Pedagogy and Political Struggle’.

Luke & Jennifer Gore (Eds.), Feminisms and Critical Pedagogy. New York& London: Routledge.

Peace Education

e Alasdair Maclntyre.( 1988.),Whose Justice? What Rationality? Gerald Duckworth & Co. Ltd., London.
Anand K.( 1975) Coomaraswamy, Hinduism and Buddhism (Delhi: Munshiram Manohar Lal Publish-
ers,), p.27

e CJ Moloney, Edward F. DeRoche, et al. (2021). Lessons for Creating a Culture of Character and Peace
in Your Classroom: A Playbook for Teachers (Peace Education). Information Age Publishing. ISBN
1648027075BN

e Fry, D.P, and K Bjorkqvist.,( 1997) (eds), Cultural Variation in Conflict Resolution: Alternative to Vio-
lence, Mah- wah, N.J. Erlbaum,.

e Gobind Chander Pande, Bharatiya Samaj: Tattwik aur Aitiasik Vivechana (1994) (New Delhi: National
Publish- ing House, , p.37.

Kumar S. Values and Peace Education. (2019) . 24by7Publishing

Radhakrishnan, S.( 1993), Eastern Religions Western Thoughts, Oxford India Paperbacks, Delhi, 1989
(fifth im- pression)

Rath, B.S.,( 1986) Gandhi and Conflict Resolution, Gandhi Marg, Vol. 7, No.12, pp.850-57.

Ray, Ramashray.( 1993), “Parameters of Democracy, and Decentralization: Some Unanswered Ques-
tions” Both in Captive Vision, Ideas as Weapons, Ajanta, Delhi.

e S. Arulsamy, Peace And Value Education. (2016). dNeel Kamal Publications. Delhi. ISBN 978-
8183164177

e Singh, S. (2017). Value Education: Teaching Democracy and Peace. A.P.H. Publication. New Delhi.
Nikhileshwara Nanda (2017). Happiness and Peace in everyday Life. Shri Ramkrishna Math. UNESCO,
From a Culture of Violence to a Culture of Peace, UNESCO, Paris, 1996.

e Williams, James G. (1992.), The Bible, Violence and the Sacred: Liberation from the Myth of Sanc-
tioned Vio- lence, Harper, San Francisco.
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Tribal Education

e Bailey, F.G. (1961). Tribe and Caste in India in Contribution to Indian. Sociology. vol-5. pp.7-19

e Ghurye, G.S. (1963).The Scheduled Tribes, Popular Prakashan, Pvt. Ltd, Bombay

e Chaudhuri, S.K.(2004). Constraints of tribal development. New Delhi: Mittal Publications.

e Das, B.C. (2009). Tribal education: trends and future scenario. New Delhi: Regal Publications.

e Government of India (2008-2009), Annual Report 2008-2009, New Delhi: Ministry of Tribal Affairs

e Hooja, Meenakshi (2004), Policies and Strategies for Tribal Development: Focus on the Central Tribal
Belt, Jaipur and New Delhi: Rawat Publications.

e Jannah, Sunil (2003), The tribals of India. Oxford University Press.

e Kenrick, Justin and Jerome Lewis (2004), “Indigenous People’ Rights and the Politics of the term ‘Indig-
enous’”, Anthropology Today, Vol. 20, No. 2, April, pp. 4-9.

e Languages shifts among the schedules tribes, Ishtiag, M (1999) in India. Motilal Bannerida ss Publica-
tions, Chennai.

e Mehta, Prakash Chandra. (2004). Ethnographic Atlas of Indian Tribes. New Delhi: Discovery Publishing
House.

e Mehta. Prakash Chandra. (2006). Development of lizdian tribes. New Delhi: Discovery Publishing House.

e Mibang, Tamo and Behera, M.C (2007), “Tribal Studies — Emerging Frontiers Knowledge”, Mittal Publica-
tions, New Delhi.

e Miri, Mrinal, (1993): “Continuity and Change in Tribal Society”, Indian Institute of Advanced Study, Shim-
la.

e Perera, Jayantha (2009), “International Law and Indigenous People’ Rights” in Jayantha Perer (ed.), Land
and Cultural Survival: The Communal Land Rights of Indigenous People in Asia, Philippines: Asian Devel-
opment Bank, pp. 15-34.

e Ramachandra Guha, (2013). Forestry in British and Post-British India: A Historical Analysis.

e Schuurman, Frans J. (2001). Globalization and Development Studies. New Delhi: Vistaar Publications.
e Singh, K.S., (1984): “Tribal Movements in India Volume | & 11”, Manohar Publications, Delhi.

e Singh, K.S., (1990): “Ethnicity, Identity and Development”, Manohar Publications, Delhi.

e Sujatha, K. (1999), Education of India Scheduled Tribes: A Study of Community Schools in the District of
Vishakhapatnam, Andhra Pradesh, Paris: International Institute for Educational Planning/UNESCO.

e RoyBurman, B. K(1994), Tribes in Perspective, New Delhi: Mittal Publication.

e Sahu, Chaturbhuj (2006), Aspects of Tribal Studies, New Delhi: Swarup & Sons.

e Verma, R. C. (1990), Indian Tribes through the Ages, New Delhi: Publications Division, Ministry of Infor-
mation and Broadcasting, Government of India.

e Vidyarthi, L. P. and B. K. Rai (1985), Tribal Culture of India, Delhi: Concept Publications.

e W KB (1996). Problems of Tribal Development in Gujarat in RS Manna (eds.) Tribles of India ongoing
Challenges. MD Publications, New Delhi.
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Human Rights Education

e Bhakhry, Savita,( 2006) Children in India and their Rights (National Human Rights Commission,New
Delhi)

e Bouandel, Yosef,( 1997) Human Rights and Comparative Politics (Aldershot: Dartmouth).

e (Claude, R.P, (1976)(ed.) Comparative Human Rights (Baltimore: Johns Hopkins University Press).
e Darren Jo Byrne, (2003) Human Rights: An introduction, Delhi Pearson Education.

e Donnelly, Jack. ,(2003), Universal Human Rights in Theory and Practice, (2nd edition)

e (Ithaca/London: Cornell University Press).

e Freeman, Michael, (2002) Human Rightsan Interdisciplinary Approach (Cambridge: Polity.

e International Institute of Human Rights, Collection of Lectures, Texts and Summaries, Strasbourg: [IHR
Press” 1998

e Naseema.C. (2005). Human rights Education: Conceptual and Pedagogical Aspects. Krishna Publication,
New Delhi.

e National Council for Teacher Education (NCTE). (1999). Human Rights and Indian Values. Vols. | and II,
SelfLearning Module. New Delhi: NCTE.

e Saxena, K.P.C. (ed.). (1994). Human RightsPerspective and Challenges. New Delhi: Lancer Books.
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Dr. Jyoti Raval

Assistant Professor, Centre of Education, IITE

Prof. Sujata Srivastava

Professor, Department of Education, Faculty of Edu-
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No.
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3 Dr. K. H. Pathak, Chairperson, Principal, Centre of Education, IITE
Board of Studies for Geography
4 Dr. K. H. Pathak, Chairperson, Principal, Centre of Education, IITE
Board of Studies for Economics
5 Dr. K. H. Pathak, Chairperson, Principal, Centre of Education, IITE
Board of Studies for Political
Science
6 Dr. Deepak Chaudhary Assistant Professor, Centre of Education, IITE
7 Dr. Sonal Thareja Professor, Centre of Education, ITE
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Board of Studies for History

Sr. Member Name Designation
No.
1 Dr. K. H. Pathak, Chairperson | Principal, Centre of Education, IITE
2 Dr. Deepak Chaudhary Assistant Professor, Centre of Education, IITE
3 Dr. Vasant Patel Assistant Professor, Department of History, Sardar Patel University
4 Dr. Atul Tripathi Associate Professor, Banaras Hindu University
5 Dr. Jagdish Chaudhari Principal, S. V. Arts College
6 Dr. Jagdish Bhavsar Pro Vice Chancellor, Gujarat University

Board of Studies for Geography

Sr. Member Name Designation
No.
1 | Dr. K. H. Pathak, Chairperson Principal, Centre of Education, IITE
2 | Prof. Dev Datt Sharma Professor of Geography, (Former Vice Chancellor SPU Mandi) , Him-
achal Pradesh University
3 | Dr. Bindu Bhat Professor, Department of Geography, M S University
Dr. Niyati Mistri Associate Professor, Department of Geography, Government Arts
College
5 | Dr. Falguni Shah Associate Professor, Department of Geography, Government Arts

College

Board of Studies for Economics

Sr. Member Name Designation
No.
Dr. K. H. Pathak, Chairperson Principal, Centre of Education, IITE
2 | Dr. Intekhab Ansari Assistant Professor, College of Education,Khrod
3 | Dr. Kalpesh Tandel Assistant Professor, Shrirang Shikshan Mahavidyalaya
4 | Dr. Kartikey Bhat Associate Professor, Shri V. L. Shah Commerce College
5 | Dr. Jagdish Bhavsar Por Vice Chancellor, Gujarat University

Board of Languages and Pedagogy of Languages

Sr. Member Name Designation
No.
1 | Dr.JaynaJoshi, Chairperson Professor, Centre of Education, IITE
2 | Dr. Deep Trivedi, Chairperson, Associate Professor, Centre of Education, IITE
Board of Studies for English
3 | Dr. Jayna Joshi, Chairperson, Professor, Centre of Education, [ITE
Board of Studies for Gujarati
4 | Dr. Jayna Joshi, Chairperson, Professor, Centre of Education, IITE
Board of Studies for Sanskrit
5 | Dr. Jayna Joshi, Chairperson, Professor, Centre of Education, IITE
Board of Studies for Hindi
6 | Dr. Megha Tadvi Assistant Professor, Centre of Education, IITE
7 | Dr. Nishant Joshi Assistant Professor, Centre of Education, IITE
8 | Dr. Prem Narayan Singh Professor, Sampurnanand Sanskrit University
9 | Prof. H. B. Patel Professor, Department of Education, Central University of Gujarat
10 | Dr. Diptiben Kundal Associate Professor, Smt. M. M. Shah College of Education
11 | Dr. Anjanaben Chaudhari Principal, Snatak Adhyapan Mandir
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Board of Studies for English

Sr. Member Name Designation
No.
1 | Dr. Deep Trivedi, Chairperson Associate Professor, Centre of Education, IITE
2 | Dr. Swarnabharati Evani Assistant Professor, Centre of Education, IITE
3 | Dr. Nishant Joshi Assistant Professor, Centre of Education, IITE
4 | Dr. Atanu Bhattacharya Professor, Centre for English Studies, Central University of Gujarat
5 | Dr. Jagdish Joshi Director, UGC-HRDC, Gujarat University
6 | Prof. Amee Upadhyay Vice Chancellor, Babasaheb Ambedkar Open Univesity
7 | Dr. Vishal Bhadani Director, International Centre for Applied Gandhian Studies

Board of Studies for Gujarati

Sr. Member Name Designation
No.
1 | Dr. Jayna Joshi, Chairperson Professor, Centre of Education, IITE
2 | Dr. Archana Patel Assistant Professor, Centre of Education, IITE
3 | Dr. Megha Tadvi Assistant Professor, Centre of Education, IITE
4 | Dr. Param Pathak Professor & Head, Department of Gujarati, Sardar Patel University
5 | Dr. Darshana Dholakiya Professor, Krantiguru Shyamji Krishna Verma, Kachch University
6 | Dr. Ajaysinh Chauhan Associate Professor, Central University of Gujarat
7 | Dr. Pinky Pandya Associate Professor, F.D. Arts & Commerece College for Women

Board of Studies for Sanskrit

Sr. Member Name Designation
No.
1 | Dr.Jayna Joshi, Chairperson Professor, Centre of Education, IITE
2 | Dr. Gopal Upadhyay Assistant Professor, Centre of Education, IITE
3 | Dr. Shweta Prajapati Director, Oriental Institute, M S University,
4 | Prof Gopbadhu Mishra Professor, Department of Sanskrit, Banaras Hindu University
5 | Dr. Mahesh Patel Head of Department, Department of Sanskrit, Government Arts &
Commerce College
6 | Dr. Amrut Bhogayta Principal, Shree Brahmarshi Sanskrit Mahavidyalay,

Board of Studies for Hindi

Sr. Member Name Designation
No.
Dr. Jayna Joshi, Chairperson Professor, Centre of Education, IITE
2 | Dr. Megha Tadvi Assistant Professor, Centre of Education, IITE
3 [ Prof. Jaswant Pandya Professor, Department of Hindi, Gujarat Vidyapith
4 | Prof. Alok Kumar Gupta Professor, Center for Studies in Hindi Language and Literature, Cen-
tral University of Gujarat
5 | Dr. Vipula Vaghela Assistant Professor, Shree Shardapeeth Arts, Commerce and College
of Education
6 | Dr. Yogesh Parmar I/c. Principal, Smt. S. |. Patel Ipcowala College of Education
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Board of Mathematics and Pedagogy of Mathematics

Sr. Member Name Designation
No.
1 | Dr. Prerana Shelat, Chairperson Professor, Centre of Education, IITE
2 | Dr. Prerana Shelat, Chairperson, Professor, Centre of Education, IITE
Board of Studies for Mathematics
3 | Dr. Jyoti Raval Assistant Professor, Centre of Education, IITE
Dr. Kunjan Shah Assistant Professor, Centre of Education, IITE
5 | Prof. Jayant Vyas Professor, Department of Education, Maharaja Krishnakumarsinhji
Bhavnagar University
6 | Dr. Paresh Acharya Associate Professor, Department of Education, Sardar Patel Uni-
versity
7 | Dr. Naresh Herma I/c. Principal, Shree G. H. Sanghavi Shikshan Mahavidyalaya

Dr. Sanjay Shah

Lecturer, District Institute of Education & Training

Board of Studies for Mathematics

Sr. Member Name Designation
No.
1 Dr. Prerana Shelat, Chairperson | Professor, Centre of Education, IITE
2 Dr. Paras Uchat Assistant Professor, Centre of Education, IITE
3 Darshana Likhada Assistant Professor, Centre of Education, IITE
4 Dr. Ravi Gor Associate Professor, Department of Mathematics, Gujarat Univer-
sity
5 | Dr. V. H. Pradhan Professor, Applied Maths and Humanities Department,
Sardar Vallabhbhai National Institute of Technology, SVNIT
6 | Dr. Udayan Prajapati Associate Professor, Department of Mathematics, St. Xavier’s
College
7 | Dr. H.C. Patel Registrar, IITE

Board of Sciences and Pedagogy of Science

son, Board of Studies for Chem-
istry

Sr. Member Name Designation
No.
1 | Dr. Sudhir Tandel, Chairperson Associate Professor, Centre of Education, IITE
2 | Dr. Dipika Patel, Chairperson, Associate Professor, Centre of Education, IITE
Board of Studies for Physics
3 | Dr. Hemant Prajapati, Chairper- Associate Professor, Centre of Education, IITE

4 | Dr. Mehul Dave, Chairperson, Associate Professor, Centre of Education, IITE
Board of Studies for Life Sciences
6 | Dr. Rajesh Rathod Assistant Professor, Centre of Education, IITE
7 | Dr. Amrut Bharwad Professor, Department of Education, Gujarat University
8 | Dr. Divya Chandra Senan Assistant Professor, Department of Education, University of Kerala
9 [ Prof. Renu Nanda Professor, Department of Education, University of Jammu
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Board of Studies for Physics

Sr. Member Name Designation
No.
1 | Dr. Dipika Patel, Chairperson Associate Professor, Centre of Education, IITE
2 | Dr. Jumisree Sarmah Pathak Assistant Professor, Centre of Education, IITE
3 | Dr. Keval Gadani Assistant Professor, Centre of Education, IITE
4 | Prof. Pankaj Gajjar Head of Department, Department of Physics, Electronics &
Space Science, Gujarat University
5 | Prof Nisarg Bhatt Professor, Department of Physics, Maharaja Krishnakumarsinhji

Bhavnagar University

Dr. Vimal Joshi

Principal, Shri R K Parikh Arts and Science College

Prof Bobby Antony

Professor, Indian Institute of Technology (Indian School of
Mines)

Board of Studies for Chemistry

Sr. Member Name Designation
No.
Dr. Hemant Prajapati, Chairperson Associate Professor, Centre of Education, ITE
2 | Dr. Tejas Pavagadhi Assistant Professor, Centre of Education, IITE
3 | Ms. Hetal Patel Assistant Professor, Centre of Education, IITE
4 | Prof. Pragnesh Dave Professor, Department of Chemistry, Sardar Patel University
5 [ Prof. K. S. Chikhalia Professor, Department of Chemistry, Veer Narmad South Guja-

rat University

Dr. Shailesh Zala

Associate Professor, M.G. Institute of Science

Dr. Nirmal Kumar

Senior General Manager, Chemistry Manufacturing and Controls
(CMC) Zydus Research Centre

Board of Studies for Life Sciences

Sr.
No.

Member Name

Designation

Dr. Mehul Dave, Chairperson

Associate Professor, Centre of Education, IITE

2 | Dr. Roshani Adiyecha Assistant Professor, Centre of Education, IITE

3 [ Dr. Rashmi Bariya Assistant Professor, Centre of Education, IITE

4 | Prof. Archana Mankad Head of Department, Department of Botany, School of Sciences,
Gujarat University

5 | Prof. Ramesh Kothari Professor, Bioscience Department, Saurashtra University

Dr. Snehal Bagthariya

Joint Director, Gujarat State Biotechnology Mission

Dr. Ketan Tatu

Senior Scientist, GEER Foundation
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