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Unit-1: Introduction to Science and Physical Sciences
1.1 Science and Physical Sciences - Meaning, Nature, Scope and-- -
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SYLLABUS

Importance =
1.2 Structure of Science - Syntactic Structure (Process of Science - s
Domain of Inquiry.), Substantive Structure - Product of Science- B
Facts, Concepts, Theories, 'Laws and Principles - characteristics in
the context of Physical sciences (citing examples) —
1.3 Values of Learning Physical Sciences e
1.4 Correlation of Physical Sciences with Mathematics, Biological &=

Sciences, Social Studies, Languages, Fine Arts, Environment, Health, ——
Development, Peace and Equity =
1.5 Analysis of selected concepts of Physics and Chemistry from 6-10

classes
Unit-2: Development of Science - Physical Sciences
21 Milestones in the Development of Sciences - Physics and Chemistry E
2 9  Contributions of Western and Indian Scientists
2’3 Landmarks, Status and Development Indian Science and Technology

2.4 Physical Science and Human Life
2’5 Rationale in Inspiring Students to study Physical Science

Unit-3: Aims. Objectives and competencies of Teaching Physical
Sciences
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31 Aims and Objectives of Teaching Physical Sciences

32 Taxonomy of Educational Objectives - Bloom, Krathwohl, Simpson,
ot al -Revised Bloom's Taxonomy and Higher Order Thinking Skills

33 Instructional Objectives of Teaching Physical Sciences

3’4 Behavioural or Specific Objectives of Teaching Physical Sciences

3.5 Competencies for Teaching of Physical Sciences |
Unit-4: Approaches, Methods and Techniques of Teaching

Physical Sciences

4.1 Concept of Teaching with special reference to Physical Science -
Approaches and Methods - Student Participation in Learning

4 2 Teacher-centred Methods - Lecture, Lecture-cum-Demonstration,
Historical .

43 Student-centred Methods - Heuristic, Project, Scientific and
Laboratory (Illustration of each method by taking examples from
specific contents of Physics and Chemistry)

44 Modern Teaching Techniques - Brainstorming, Team Teaching and
| Models of Teaching - Concept Attainment Model and Enquiry

Training Model . . . .
4.5 Microteaching - Concept and Meaning, Skills of Microteaching,

Practice of Microteaching Skills
Unit-5: Planning for Teaching Physical Sciences
5.1 Importance of Planning for Teaching

5.2 Year Plan

.3 Unit Plan U
2 1 (Lesson Plan) - Herbertian Steps vs. Constructivist

5.4 Period Plan
mﬂ%omn: 5.5 Teaching Strategies and Academic Standards, CCE

model period plan for classroom teaching



What is the meaning of Science ? Explain nature 5

scope of science ?
Ans : Meaning of Science : The English word Science %

derived from a Latin verb ‘Scire” Ermnm. meahs to "know" and Latin -
Noun "Scientia" which means _r:oﬁ_mawm._ | - el

Meaning of Science is based on German word 'Wissenschafy -
which means systematic organized knowledge. Thus, science ig m.,

systematized body of knowledge.
"Science as "an accumulated and mthBmmmma learing in wmsﬁm_
us age restricted to natural phenomena” | 3
. -. Columbia Encyclopedia

1.

Science is a Emm of w&:&c&:w mscmwnmmmo:
Nature of Science : Nature of Science can be briefly described
as below: S _ it

¢

+ Science is based ori observations. # Science develops mnmm:nmo 4
attitude. 4 Science is a product ¢ Scientific facts are tentative % Science
Is a process = - N 2 ,

o .m.uowm of Science : The scope of a science is the Tange of
disciplines. Scientific or social, which it includes. .
Science has brought about a change in such important wmvmow _

such as rmm_ﬁ, communication. Transportations etc. Actually the
modern world is created by science and maintained by science.

Importance of Science : 4 Science also deals with human

_uqoc_.mamw environmental problems and health hazards which are solved
by scientists efforts. 4 The important aspect of science is new creation,

discoveries and technologies. 4 Science have become the back bone of

Sn_mcm development in all the fields. It helps us to understand the Nature
and Life around us and lead a comfortable life and pleasant life.
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What is the meaning of Physical Sciences ? Explain
Nature and Scope of Physical Science.
Ans : Meaning of Physical Sciences : Physical Sciences is
a branch of Natural science that studies Non-Living systems, in contrast
of life science. It is turn has many branches each referred to as a Physical
Science together called the "Physical Sciences", however the term
physical creates an unintended. =
A branch of science & systematic enterprise that builds and B
organizes knowledge in the form of testable explanations and predictions -
about the universe. .
Nature of Physical Sciences : Physical Science is an
encompassing term for the branches of Natural Science, and science, ==
that study Non-Living systems, in contrast to the biological sciences. B
The term physical creates an involuntary, some what arbitrary distinction =
since many branches of physical science also study biological =
phenomena.
Scope of Physical Science : Physical Sciences is the study of :
matter and energy. It includes Chemistry and Physics.
Importance of Physical Sciences : Science with Physics as
its base, can solve many of the crises facing the world such as global
warming. Waning energy, over population, natural disasters and the

slow poisoning of our planet.
3. Explain the structure of science. |
Ans : If we analyse the definition of science, we find two

statements describing science a) science involves methods of inquiry or
processes of science b) This inquiry results in a body of systematized

knowledge or content or concepts. |
i e. Science = Conceptual Scheme + Process of Scientific Inquiry

The nature of Physical Sciences includes not only concepts but
also the methodologies which are used to find out these concepits. Joseph
J. Schwab (1964) and Bruner (1962) have contributed to this field. It
can be divided into two parts. B £ X

a) Substantive structure of science (b) syntactic structure of
science. Hi3 SRS TR e, e SR i

The substantive structure of science represents the major
conceptual schemes which' constitute the basic knowledge used in
science. The substantive structure of science contains different classes
of statement definitions, theory statementetc. =~ |
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Substantive |
Structure .

. Facts
Concepts
Principles
Theories ¥~

' Substantive structure : The Eéé om _

the interrelated collections of powerful ideas. This systematic body of -

knowledge can be divided into two broad categories as emperical

knowledge and theoretical knowledge. b S bt
. Substantive structure = H”..H. i

Body of knowledge i .r »

Theoretical
Knowledge

1. Definitions

1. Direct observation

statements N
2. Instrumental observation 2. Generalisatio
statements W
3. Facts 3. Concepts -

4. Principles
5.Theories
P 6. Laws
mn.EuE..om_ Knowledge : Emperical knowledge contains direct
observational statements, instrumental observation statements and facts.
a. Direct observation statements : These statements are made
by our unaided senses Example : Ice is cold
| b. Instrumental observation statement : These are made
with the aid of instruments. Example : The sun has black spots.
c. Facts : A statement is truth, unchanging and indisputable

Pedagogy of Physical Sciences 7 -~

ey e :
and it is the product of a single observation. Example : Water boils at mw...wm
d. Theoretical Knowledge : This knowledge is based upon TR
probability and is not necessarily verifiable. .MMWE
Theoretical Knowledge . S

Definitions Generalisations Concepts Principles Theories Laws | #.t,..n...,u
1 2 3 & o 6 =

1. Definitions : Definitions explain terms.
9 Generalisation : As facts accumulate, they may show

patterns of relationships. A statement of one of these patterns is called

generalization or a concept.
3. Concepts : When a series of facts seem to fit together, scientists

“call this a concept. Example : Molecule
| 4. Principle : When generalizations are based on many direct

observations and repeatable demonstrations, they become principles.

Example : The like poles of magnets will repel each other.
5 Theories : Theories explain scientific finding in an efficient

way.
6 Scientific Laws : Scientific laws are derived from and

explained by theories.
Example : Boyle's law is derived from and explained by the kinetic

molecular theory. |
4. What are the values of teaching Physical Sciences.

Ans : The term value is derived from Latin Word 'Valerie which

means to be strong and vigorous.
Definitions : Value is that which satisfies human desire - Urban

Dictonary.
Some of the values of teaching Physical Sciences are :

Vocational value : A student of science has a wide range of
career options ranging from engineering, technology, medicine to pure
science like Physics, Chemistry and Applied science like Biophysics

Biochemistry etc. . .:
Inteliectual value : Physical Sciences provide opportunities to

the student to develop all his intellectual abilities like meaningful

observation. Purposeful thinking, critical reasoning and synthesis.
Disciplinary value : Science inculcates a spirit of enquiry,

seriousness, open - mindedness and unbiased decision making b
Utilitarian value : Physical sciences have wide ranging

B T




Soq ¢ Physical Sciences HUTEDSRE o
Pedagogy O 7 , t and communicat: s .@ Pedagogy of Physical Sciences
applications in the field of industry, transpor Unications - — — T
agriculture and medicine. .- : : s - Plastics | -Is matter | - Equations
Moral value : Science in’its pursuit :oﬁ:ow_mmzwu_ﬂnﬂmm traits of Metals pure - Acids
morality like honesty of vc_.vom,_w. mc:ﬁcm_, _E__mm control, tolerance ;- N A by
also instils them in a student © science. | .
5 . How do you correlate Physical _mn_@.-nmm with othe, | metals -Atomic -
o ots? SN i | -Molecules | structure -.,
mc—..u.—@ﬂﬁm. T . i g AT
Ans : Physical Sciences has correlation g,w?ﬂ subjects. Some: | “What is - Periodic
of the significant roles played by science in our .&.m:c E..m are e ’ Inside the | Table
Physical science with Mathematics : Physical Sciences js = | atom?
thematics. It is Mathematics thus hag r 9 ~ Metalluray
_ﬂ - Carbon and its

probably incomplete with out Ma hem
given a sound foéoting to the scientific laws. For the real ﬂ:@mﬁﬂd&:w

of science the knowledge of Mathematics is important. = . anap |
Physical Sciences with Biology : The correlation between,

physics and Biology is so large that at present we came across such

mcc_.mnmmmwowrcmmnm.
Physical Sciences and Social Studies : Physical Sciences

and Social studies are related to each other to a great extent. History
and its study pave the way for the present generation {0 learn from the

past expernences. P o -
Physical Sciences and Language : Science students should

1.
be able to-express their thought in clear, concise, concise correct and 2.
attractive 1 : SR, | .
ve language . 3.  Explain the syntactic structure of Science.
4,

Physical Sciences and Fine arts : Physical mnmmnnmm E,&-
Fine arts can commonly deal with colours and colour. mixing. The | Explain correlation of Physics and Chemistry with other
knowledge of different notes, typical vibrations system in strings and air -~ sclences,
. (et 5. Explain the values of teaching Physical Sciences.

columns, musical scales etc. . = :
Physical Sciences with Environment : Environmental © E

compounds

Natural -Coal
Resources | - Petroleum
- Fuels

What is the importance of Science ?
Define the term "Science". What is the scope ofit?

m&§8 is an 3%&523& academic field that integrates Physical
- Sciences (Including Physics, Chemistry) to the study of the environment, .

s o ——

and the solution of environmental problems. - ;L =
> Mﬂﬁ N g bout analysis of selected concepts of Physics and _ 1.  Explain the structure of Science with examples.
A m:..zmhuc._ : S , _ | 2. Explain the nature of Science. |
ns : Analysis of selected concepts of Physics and _ 3. Explain the processes of Science.

Chemistry of classes 8-10 > b4
Plotting | 8th Class vw_& Class | 10thClass
Materials | Synthetic matter e Chemical

Fibres around us | reactions |
| |
2}

-
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' DEVELOPMENT OF SCIENCE:
. " pHYSICAL SCIENCES

, < 1] os . development of science.

* iscus milestones 1n the ot Ce.

i W_mnpmw_wwmosmm : 1 the development of murzmmomm. murwa_.nm is
the mnmmMM of matter and its behaviour and motion. The first written

ics wi title was Aristotle’s v.rxmmmm. |
- HM w% cummommqﬁ_mﬁwww mm_m%o: published Principia Mathematica, g

: buti ics Newton created Mechanica]

of his contributions to Physics on cree
mmﬂmmmw%sw, Bridges tunnels, ships, planes -.&_ are mmm”w:mn_ on Newton
o Hun.m van__%: century a comparable revolution led U@,mermm_ _umﬂmﬂmc
and James clerk Maxwell the nature and behaviour of things m_mﬂ:om_
currents and charges, Magnetism and the m_moﬁdnm_-_dm_ﬁam of light -

-

were unified into one comprehensive Emﬁe. : |
¢ In 20th century x rays were discovered (Rontgen), radio

]

activities was discovered by Bequerel, the electron was discovered by

J.J Thomson and in 1890 Max Planck made the first attack on the

| mysteries of atomic structure by proposing the existence of ﬂ:.m:ﬁm.
< The conquest of the atom led by Emest Rutherford, Niels bohr

and others between 1910 and 1930 gave rise to quantum mechanics
which revolutionized Physics, most of Chemistry and an important part
of biology. | 2 ‘
-« In 1944 Erevin Schrodinger wrote a book entitled 'what is life'.
-« Einstein gave us a new view of the cosmos and a new and
uniside view of the nature of space and time.

Miles tones in the history of Chemistry : The history of
chemistry begins with the discovery of fire then Metallurgy which allowed
purification of metals and the making of alloys, as well as the exploitation
of many minerals and natural substances.

< Atomism can be traced back to ancient Greece and ancient
India Greek atomism dates back to 440BC, as what might be indicated
by the book DE RERUM natura (The Natue of things) written by the
Roman Lucretius in 50 B.C.

% Aristotle opposed the existence of atoms in 330 BC.

<+ Robert Bayla (1627 - 1691) is considered to have refined the
modern scientific method for alchemy and to have separated chemistry
further from alchemy.

“ Boyle was credited with the discovery of Boyle's law.

Pedagogy of Physical Sciences 11

4 Antoine Lavoisier who developed his law of conservation of
mass in 1789 also called lavoisiers Law.

4+ Mendeleev made his prediction in 1870.
% In 1912 Ernest Rutherford and Niels Bohr disccvered atomic

structure

4 In 1951 a Milestone article in quantum chemistry is the seminar
paper of clemeng C.J Roothaan on Roothaan equations

% In 1983 Kury Mullis devised a method fo: the invitro
amplification of DNA known as the Polymerase Chain Reaction (PCR)
2. Discuss the contribution of ancient Indian and Western

scientists for the development of science?

Contributions of Indian Scientists.

Contributions of Aryabhatta (476-499)

Ans : The first Indian built satellite Launched by a soviet rocket
in 1975 was in honour of Aryabhatta. This eminent Indian astronomical
scientist and mathernatician lived during 476-551 A.D.

Aryabhatta's greatest work is ARYABHATTEEYAM" which was
written at his age of 23 (499 AD). Aryabhateeyam is a literal work
containing 4 quadruplets of 121 hymns. His major contribution to the
field of astronomy and Mathematics was the most accurate value of
"pi" as 3.1416 because "pi" is the sign of the value of radius and
perimeter of circle. In Geometry the use of "pi" is very common.

Aryabhatta around the 6th century developed astronomical
science in to a regular science on a-regular and systematic pattem.
Ornly Aryabhatta brought algebra to light. . Rl

To conclude, Aryabhatta continues to be a polestar for many more
new investigations in astronomy, he was an authority on astronomy
and his formulae in solving many astronomical problems are very simple
and are accepted and adopted even to day,. o

2. Contributions of C.V. Raman (1888-1970)
Chandrasekhara Venkata Raman was born at Tiruchirapalli, Tamilnadu

in 1888. It is a almost a house hold name in India reverberating "Raman

Effect".

Raman opined that Roentgen's upoch making discovery of
X-Rays marked the beginning of new physics.
Raman's Contributions: 5 |
+ On cosmic radiation the purpose of science is to obtain deeper
understanding of the powers of nature < Studies in acoustics: ¢ Studies
on vibration - percussion instruments mridingam i
(b) studies on whispering gallery in St. Pauls Cathedral London
Study in optics: The wave like nature of light is subject to
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reflection refraction, diffraction oblique diffraction has also beep

described.
Fffect: . I ,_
wmiﬂ.ﬂw Mono chromatic light from a m TCUry arc was Mwm.mmﬂa through
transparent materials, and was made 10 fall m:.w..mm_.mmg nmﬂ n”w record
its spectrum:” He observed som . zsmmﬁmou Um calec Raman
_L:mm.@m:vvo% a beam of light is incident oh & __QEQ the incident
d by the molecules in the system or it will be

light will either be absorbe b :
mwm:maa called Raman scattering. He did work on scattering of light in

crystals. | o
His ambition, Instead was to serve science.’

3. Contributions of Subrahmanyan® ...ﬁ_..m:&_.m. Sekhar:

“J

Subrahmanyan  Chandra m,
19-10-1910 in Lahore, British India. He is well known as O.:m:&m
Sekhar limit. )

According to him, the important contribution to science as ﬁoh_._oém.

Stellar dynamics, Including the theory of Brownian motions ﬁmww. 43)
+ Hydro dynamic and hydro magnetic theory (1950- 61) .+ The

hm . equilibrium and stability of ellipsoidal figures of equilibrium (1960)

m . The mathematical theory of black holes (1971 - 83). Theory of colliding

= gravitational waves. , _
= I. WESTERN SCIENTISTS # R

B - 1. ARISTOTLE The Greek period has produced wwmmﬁ thinkers -

whose contributions are responsible for changing the entitre course of
e world civilisation of later times. One the geniuses amiong a galaxy of
contributors for scientific thought mm@mnmm:@. in mathematics and
ﬂ ..%gzoac are Aristotle. He is considered as the father of Biology. He
g .a born in the year 384 BC at 'Stagera’, He'is'student of Plato. His wife
is the sister of Herminius. Alexander w.z._m petstudent of him >.mm8ﬁm=m:
“ philosophy spread to the universities Western Europe w:a mvmnmm_
mm%mﬁmmm was laid on the study. of logic and mathematics. Aristotle's
physics emphasised the valuesof experimental studies in m.nmm:nm over
mwroam:nm studies. Based on the resources available at that time and
his lrsical reasoning Aristotle suggested so many theories o

Sekhir -was - born. on

4 Stellar structure, Including 58@ of witedwarfs (1929- 39) &

ber R mnag i B, ) i T T e i Mg
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Awards : Father of Modern Science and Father of Terminology.

Books : 1. De Anema 2. Argonan 3. Parvathuralia 4. Eudemous
5. Ethics 6. Protestican 7. Politics 8. History of Astrology.

Discoveries : Phisiology, Characteristics of Blood, Sensory
knowledge, origin of earth, change of dialecticin to teaching technique.

He is the founder of ancient school.
Some errors in his discoveries: 1. Geo centric method 2.

Moon is also a star 3. Energy doesn't necessary for object motion. 4,
Heavy bodies are falling on the earth fastly than thinner bodies.
He is dead in 322 BC at Yabbou Iceland. Some of the ideas
suggested by Aristotle were later found false by experiments conducted
by Nicolas Copernicus, Galileo Galilee and Isaac Newton.

2. NICOLAS COPERNICUS =

Copernicus, as he is popularly known as was a polish astronomer -

was postulated in 1507 that the sun and not the earth was a centre of
the universe, With the earth and other planets revolving around the sun e
and the stars in the vast and limitless havne surroundings then all. He
<aid that the earth revolves. On its own axis to cause days and nights -
-nd this accounted for the old belief that the earth was at the centre of =
the universe. This theory is known as the Copemicus world system :
which is found in his famous book, entitled on the revolution of planets,

which was published on the day of his death, which occurred during

1543. The finding of Copernicus was often a long period of constant

and careful study. Though Copernicus was not the first man state this

truth. People did not accept it. He could not therefore publish what he.

found and this fact on the planetary system was made known the EQE. i

only by Galileo. s o
Copernicus was born on 19th February 1473 in Totun, Poland of
wealthy merchant who was also a magistrate and civic leader.
Copernicus was very intelligent and after the premature demise of his
father, with the guidance and benevolence of his uncle, he began to
study at Cracow at the age of 17. There he studied mainly philosophy,
astronomy, geometry and geography, during the time of Copernicus,
astronomy was of greater importance for a general study and there was
a great need for setting up an accurate calendar for proper nm—mcﬂmopm_:

of the church holidays, Copernicus also studied medicine for the useful

Sl
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where his uncle wa
s had to wor

s a bishop. At the age of 39

service in the church
I as a canon of the cathedra)

his uncle died and Copernicu

in the church at Franeesbug. g .
. " Copernicus became mous fof -his mathematical anpg

~ philosophical tormulations of the theory of the fm:mcmnm.m. Also being at
the service of the people in the church Copernicus published a book on
his msaim_m. and observations entitled .wﬁwco_cmo:m_., C
Copernicus De revolution bus orbium coelestium, ._uc_u:m:ma a
few amwm.mmma his death, gave new currency to the gncient Pythagoerean
hypothésis that the Sun was at the centre

of the ::w.\_mﬁ.mm and that the
planets (including the Earth) revolved around the mc:.. L
3.-1ISAAC NEWTON: -

- Sir Isaac Newton is born in a small village in England on 25th
December 1642. His father was dead before his ,cir.. He brought up
under the love and affectionate of mother and Grandmother. His relatives
were gave a big hand to his studies. He did his graduation in Trinity
College of Cambridge University. At the age of 27 he’become as a
professor of Mathematics In Cambridge University. " S

Some of the article prepare by Newton. pishing
1. Wind Mill 2. Water clock

3. Shadow clock on the rock - |
Once he sat under an Apple tree and found that the apple fallen

on the earth. With that observation he did many Hmmm.m..wnr works and
he proposed the Gravitation Law. maﬁ.Zmﬁou‘v«ovOmma three laws of

motion. ;
1 Newton's First Law of motion 2.”Newton's Second law of

motion 3. Newton's Third law of motion e
His works: &
1. Principia Mathematica er;, 21 4T
. 2. QmE theory about Light and Colour Universal Arthimetic
3. Write about landmarks, status an mmcm_owamzw Indian
Science and Technology. il
>=m. . Science and Technology have always been an integral
ﬁmd of Indian .nc_EB. The Department of Science and Technology plays
a n_coﬂ_ role in promotion of science and technology in the country.
Vikram Sarabhai - a physicist considered to be the father of India's

« I,

‘2
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space program was instrumental in the creation of both the Indian Space
Research Organisation and Physical Research Laboratory.

4+ Jawaharlal Nehru initiated reforms to promote higher education
science and technology in India. 4+ The Indian Institutes of technology -
conceived by a 22 - Member Committee of scholars and entrepreneurs

in order to promote technical education - was inaugurated on 18-08-
1951 at Kharagpur by the Minister of education Maulana Abulkalam

Azad. % More IITS were opened in Bombay, Delhi, Madras, Kanpur as
well in 1950-60. Beginning in the 1960s, close the with the Soviet Union
enabled the Indian Space Research Organisation to rapidly develop
the Indian Space program and advance nuclear power in India even
after the First nuclear text explosion by India on 18-05-1974 at Pokhran.
2 India invested US 3.7 billion in Science and technology in 2002-

2003.
Impact of Science and Technology on Scoiety :

Socialogical factors & offects on Society : Society has
under gone rapid and radical changes due to advances in Science &

Technology in recent years.
Environment : The effe

are both obvious and subtle.
Economic & Technological Development : Technology is

an inseparable part of human soceity expecially in its economic aspects

funding sources for new technological endeavours is essential.
4. Explain the role of Physical Sciences in human life?

Ans : Physics the study of matter, energy and their interactions
is an international enterprise, which plays a key rolein the future progress
of human kind physics is the most basic of the physical sciences. e

Physics has the capability of playing 2 major role in finding
solutions to many of the problems facing the human race. Physics can
play an important role in developing strategies to combat climate

change, Inthe development of cleaner energies and in the development

of technological advancements. . _
Physics is important to man' s life because it is used in

4 cooking food < cleaning clothes # watching TV +# heating

your hose playing sports ¥ every thing else in your life
Physics plays an important role in health + Economic

development + Education % Energy and 4 The environment

ots of technology on the environment
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study _u_:\mmnm_ science:

+ To encourage students 0 make the habit of reading

+ To_provide opportunity for social training .4
.« To help the teachers for developing their up 0 date knawle dga

.. 5. .Write about rationale in -inspiring mn...n_m:#a, to study

.- .. Physical Sciences. .. -« . = Conpdi
i +.-Ans. Physical science helps ‘students 10 developr the skills,
knowledge and competencies to live

.t school and for the rest of their life. .~
4 To help the students to use their.spare time in @-right manner

To’acquire knowledge of good teaching methods of physical science at

National level 4 The teacher should participate In work shops meetings

efc. 4 To provide opportunity for social training + To listen to and watch

“ . various programmers based on physics and chemistry on the T.V. and

radio < To arrange science exhibitions and science fairs..

Inspiring students to

L *» -
e -

1.  What are the contributions of nOﬁm._S___w:m to physics P

2.  Wirite about the services rendered by Aryabhatta to theField of ._ ,___ !

Physics with his research work ? - =’

3. What are the contributions of Albert Einstein to the field of
Physics ? s o B g PR Ss B s ol 3
Explain the services of Dr.A.PJ. Abdul Kalam.

healthy-and physically _momcm lives

q,
5. Ow:mo__.amﬁm the contributions of Isaac Newton. .. -
6. Give the Life Sketch of S.Chandra Sekhar. : . L

ESSAY QUESTIONS i ]
<I5 MARKS > o[

m. Mxxﬁnmmz the ammmfu_smi of Science in 21st century in India.
. plain Em.mnnc_cmm of any four scientific organizations.
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UNIT - 3
AIMS, OBJECTIVES AND
COMPETENCIES OF TEACHING
PHYSICAL SCIENCES

1. Briefly discuss the aims of teaching Physical Sciences.
Explain the objectives of teaching Physical Sciences.
Ans. An Aim is a declaration of intent which gives direction to a

teaching programme. Aims in Physical Sciences teaching according to

Thurber and Collite (1964) are
1. Towards understanding the nature of science 2. Meeting the

mom._m of general education 3. Help young people fit themselves into
their society 4. Maintaining physical health the well being 5. Helping

pupils with personal adjustment 6. Provide training for development of
~titudes and values 7. Giving pupils exploratory experiences 8. Provide

opportunities to develop vocational interests
Aims of teaching science as suggested by various

committees and commissions in India.
The Kothari Commission: The Indian Education Commission

(1964-66) has suggested the aims and objectives of teaching science at

various levels

Lower Primary stage: ,
< In classes 1 and 2, the emphasis should be on cleanliness and

formation of healthy habits < In classes 3 and 4 the study should also

include personal hygiene and sanitation

Secondary Stage:
& At the lower secondary level physics, chemistry, biology, earth

<ciences should be taught as compulsory subjects
+ At the higher secondary stage there m_ro:E be

courses and provision of specialisation.
National Council for Educationa

(NCERT - 2001)
Primary Stage:

with Nature « Physically
Secondary Stage <

technology +# Understands the basic co

objective of teaching physical science
Objective of Teaching Physical Sciences: Objective are

an end towards which a school sponsored activity is directed
- Carter V. Good

a?mammommos,i
1 wmmmmwn_.., ﬂ.:m ._.-..mm._:m:m

+ Able to appreciate the need to live in harmony
socially and mentally healthy |

Understands the nature of science and
ncepts and law of science
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Characteristics of objectives:

+ Objectives are out come - base % O

Obiectives describe student behaviours oL
h Importance of objectives: + Guide students,learning  « Help,

. modifying the goals <% Indicate the __,,Sw.c to folloy

: b hers |

+ Provide direction to class room teachers W

Functions of objectives: ¥ Gives meaning to content

< Makes learning functional + Grades learning experiences Helps in

evolving proper leamning situation p o ,
e of i f Physical Sciences:

OnmnmnmmOmmoomow.mmn».cmmc.._.”,._ _
4 They should be feasible They should be :mw?_ to ﬁ:m student
+ They should be based on psychological principles

ble to bring about desired changes

< They should be a e _ | | .
Thurber and Collette have suggested the -@.,:o&Sm criteria for

bjectives are measurable <

F,

selecting objectives as LT
aring should have value in the

1. Usefulness: The desired le

lives of the students. . o |
9 Fitness: The learning should fit:-into a-sequence to words

broader objectives c
3. Probability: Experience needed for thé:development of the

learing should be possible. "8 1n, st b
2.  Describe the Blooms taxonomy of educational objectives?
Ans: The word Taxonomy is derived from the Greek word "Taxa"
meaning arrangement. In the field of education Prof. B.S Blooms have
attempted to classify the educational objectives into an hierarchy. He
is considered as a pioneer in this field and was the editor of the first
volume of "Taxonomy of educational objectives "(1956) produced by
an American committee of college and university examiners. He has
classified the Taxonomy in to 3 domains as follows. -

bl
§d .

The classification of Blooms Taxonomy

COGNITIVE | AFFECTIVE. - PSYCHOMOTOR
DOMAIN DOMAIN ' | DOMAIN

1. Knowledge 1. Receiving ..I 1 1. Imitation F
2. Comprehension | 2. Responding | 2. Manipulation
3. Application 3. Valuing - 3. Precision

4. Analysis 4. Organisation 4..Articulation
5. Synthesis 5. Characterization . 5. Naturalization

| 6. Evaluation &

4 Objectives are very specifie

- . e i T i s WO T R L S . S
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All these three domains are interrelated as shown in figure below

Affective
Domain

Cognitive
Domain

Domain

1. COGNITIVE DOMAIN: This domain containing six major

classes or categories as proposed by Bloom.
1. Knowledge: It involves the recall of specific and universals,
methods and processes, or of a pattern, structure of setting

a) Knowledge of terminology and facts
b) Knowledge of conventions, trends and sequences

classification and categories criteria, methodology
c) Knowledge of principles and generalizations of theories and

structure.

2. Comprehension: It represents the lowest level of

understanding and includes translation, interpretation and extrapolation.
i) Translation: Translation means that an individual can put a

communication into other languages, into other terms, or into another

form of communication i.e.,
a) Translation form one level of abstraction to another:

It means the ability to translate a problem given in abstract terms into

concrete or less abstract.
Ex: State the problem in your own words

The ability to translate a lengthy part of a communication into

briefer or more abstract terms. . __
Ex. To explain the whole experiment in two or three sentences.
The ability to translate an abstraction, such as some general
principle, by giving an illustration or samples. St
Ex. Give example for Newton's third law of motion i.e., for every

action there is equal and opposite reaction iy
To answer the questions given above the students writes the

problem in simple _.m:mom_mm in order to make it concrete.
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b) Translation from %aao,__

ic form the another form, ¢,

vice-versa. : . i - .
It means the ability to translate B_mnosm_:vm mwm.m.mmmma in symbolj.
. . . . . r.. 1agrams, gra —J
y ding illustrations, maps, tavles, . phs,
At verbal form-and vice versa

athematical and other formulas, to V€ RERIpE
Ex. 1 Ability to translate wmoBQHnm_ nOSnmm.ﬁ into verbal terms

and info’visual terms.
2. The pupil translates a gi
c) Translation from one ve
the ability tc translate non literal statem
Exaggeration) to ordinary language. o
Ex:: 1. The building is touching the sky |
2 The students re-states it as "The building is

ven problem m..f.-.ﬁo an equatio,),

very high".

It is also the ability to translate from (with or without a dictionary)

one language into another language.

" ii) Interpretation: In order to interpret a communication, one
must be able to translate each of the major parts of it. It'includes
competence in recognizing the essentials and differentiating them from
the less essentials or from the relatively irrelevant mmvmomo. Q ‘the
communication. It requires the ability in abstracting wmsma_ﬁmmo: from
a set of particulars. N LY

~ The essential behaviour in interpretation is that when given a
communication the student can identify and comprehend the, major
ideas which are included in it as well as understand hE.m:....m:ﬁmT

relationships. |

<" iii) Extrapolation: To extrapolate one must be able to ﬁwmbm_mﬁm

as well as interpret and in addition one must be able to extend the

M.m:am or tendencies beyond the given data and findings in order to
etermine implication, consequences, corollaries, effects,. etc.

Extrapolation can only be an inference which has some degree of |

probability. Extrapolation includes.
.. a) Drawing conclusions and
b) Making predictions.

Ex: «& Strike a matchstick agai
, Inst t .
rmmmm:mm (The Pupil Predicts) $ he .,_._,wtmr surface, what

.. : Jv A
« The pupil concludes that all living beings 8358 oxygen to live

3. Application: Application occupies the third position in the _

qumqmwc oﬁ:m objective under cognitive domain_ [t requires something
re than | oE_mamm and comprehension. It implies the ability to apply

rbal form to another: It 11eayg 1
ents (Metaphor, symbolism, | ny,

P e —— | i
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an abstraction, method, theory, principle, formula etc. to an unfamiliar
or noval situation.

The effectiveness of the teaching program lies in how far students
are able to carry over the effects of their learning into situations that
they may face in future.

Under the objective application we try to inculcate the following
abilities among the students.

i) Searching familiar element in an unfamiliar situation.

ii) Using familiar elements to re-structure problem in familiar
context.

iii) Classifying the problem as familiar in type.

iv) Selecting abstractions (theory, principles, idea, method) suitable
to problem type.

v) Use of abstraction to solve problem

vi) Finding solution to a problem .
4. Analysis: The breakdown of a communication into its

constituent elements or parts so that the relative hierarchy of ideas is
made clear and/or the relations between the ideas expressed are made
explicit.

Analysis refers to the ability to breakdown material into component
parts so that its organizatinal structure may be understood. Leaming
outcomes here represent a higher intellectual ability than comprehension
and application because they require an understanding of both the
content and the structural form of the material.

Analysis is attempted at three levels.

a) Analysis of Elements

b) Analysis of Relationship

c) Analysis of Organizational Principals. Shisiiian

5. Synthesis: The putting together of elements and parts so as
to form a whole. This includes the production of unique
communication, of a plan or proposed set of operations and derivation

of a set of abstract relations. . AR
6. Evaluation: Judgments about the value of material and

methods for given purposes. This includes judgments in terms of internal

evidence or extemal evidence. .. .. s
i) Internal Evidence: Judgments in terms of internal evidence

is qualitative in nature such as logical accuracy, consistency and other
internal criteria. e . | s
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In internal evidence judgments is Bmu% on Mn_”%_ Mmmmm_m of mv_boo:«moc
. i liability d) precision e) exatt |

b) consistencies c) reliability B o) evidence the judgments =

ii) External Evidence: ! ence
madé on the basics of a) Bmc:m..g_...mm._n__m:oﬁ__..ng Economy
d) Utility e) Standard, F) Generalization. = > & v ~
Evaluation thus represents use of a mﬁm._._n.*ma. of appraisal in g
complex progess which involve some nOBG__mm:.o:m of m:.oﬁrmw
behaviours. of knowledge, comprehension, application, analysis ang
mw:z;.mm...mm... e o B
11..AFFECTIVE DOMAIN: This domain.is concermned wijth
feelings and includes attitudes, interests, values and mﬁﬁ._.m.n_.muos. These
characteristics are harg to define and evaluate. . ... .
The different categories of the affective domain are:

follows: :

QMMQ._UQQ as

IR

which is the first step. "Sensitivity to the existence of certain v._vmzo:gm:m
and stimuli, that is, the willingness to receive or attend to them.

"Receiving consists of three sub-categories that represent a continum,

-

It includes: . .

a) Awareness: Awareness is almost a cognitive behaviorwithout
specific discrimination or recognition of the objective characteristics of
the objects. ¥, Al Nk

b) Willingness to receive: .cSE:wzm.mm ﬁo.wmommcm is to tolerate
a given stimulus not a avoid it. It involves a neutrality or suspended -
judgment toward the stimulus. ) f e & ,

c) Controlled or selected attention: At a somewhat higher
_mc.& we are concerned with a new phenomenon, the different ialities of
a given stimulus into figure and ground.at a conscious level.

) .N. mm_wwosn_.m:w“ ._,E.m class comes after the learner has given his
attention. “Behaviour which goes beyond merely attending to the
W::m:ﬂﬂm:m_ it _Bb:Mm active attending doing something with or about

e phenomena, and not merely perceius " .
el Y perceiving them" sub categories of

a) Acquiescence in res i . |
| ponding : It is the first level of active
responding .mmmw the leamer has given his attention ( we might use the
word compliance to describe the Umrmsoca i
b) Willingness to Respond: It js voluntarily res

prompting, the response get social approval.

ponse to outside

c) mm:mmwn_:o: in response on subjects: In addition to m._m__. :

1. Receiving : Receiving means to orient the _..m.m_.:mn to learn

o B e
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willingness to respond, the consent, the assent responding the behaviours
is accomplished by a feeling of satisfaction an emotional response
generally of pleasure or zeal.

d) Appreciation on subjects and teachers . .

3. Valuing: It includes acceptance of a value, preference for a
value and commitment to or a conviction with regard to a certain point
of view. |
It includes:

i) Acceptance of a value: At this level we are concerned with
the describing of worth to a phenomenon, behavior objects etc. At this
level, there is more of a readiness to re-evaluate one's position then at
the higher levels.

ii) Preference for a value: Behaviour at this level implies not
just the acceptance of a value to the point of willing to be identified with
it, but the individual is to be sufficiently committed to the value, to pursue
it, to seek it out, to want it.

iii) Commitment: Belief it this level involves a high degree of
certainty, The ideas of conviction, certainity beyond a Shadow of doubt

"help to convey further the level of behaviour intended.
4. Organization : When the leamer develops certain values,

he encounters situations for which more than one value is relevant. In
such a case values are organized into systems.

It includes :
i) Conceptualization of a value : After developing values the

quality of abstraction or conceptualization is added. This permits the
indivdiual to see how the value relates to those that he already holds or
to new ones that is coming to hold. The process of abstraction involves

analysis & differentiation.

ii) Organization of value system: Objectives properly
classified here are those which require the learner to bring together a
complex of value, possibly disparate values and to bring these into an

‘ordered relationships with one another.
- 5. Characterizing: The individual starts acting constantly in

*

. accordance with the values he has developed.

It includes: s Bl sl
i) Generalized Set: The generalized set is that which gives an

internal consistency to the system of attitudes and values at any particular

ii) Characterization: Objectives, categorized here are more
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sense that Emc involve a greater Sn_cm_cm:mmm

tsin the
than generalized se des, behavior, beliefs or ideas, an va:mm_w

and within the group of mEE
on internal consistency.

I1Il. PSYCHOMOTOR UOE_Z : |
“This domain includes thase objectives ,Egnr.amm_ with all motgy

skills and their perfection through practice.
- 1. Imitation: Observing others Eo_,r mnﬁ.ﬁ _,m_um@unw :gm same.

(Imitating the teacher's good demonstration, &«wmsﬁm handling of
apparatus etc.). =

2. Manipulation: Acquires skill and confidericé. Uc doing things

oolmnmc Learns the mechanism by handling m:w appliances and

invelving physically. » _
3. Precision : Performance should be nmwnma 05 EE._ precision

without any confusion. Because one has acquired cotrect skill and
ability he makes resolution of uncertainity, one is capable of automatic
performance having in mindthe task sequence without any. hesitation.

4. Articulation: In this stage there should bé mmﬁmgmrﬁmsﬁ of

._,.._In

S_mao:m:_v in learning by combining and o_.wmzﬁ_:w Y g

'5. Naturalization: All activities or _mmz.::m m:o:_a become

natural and habit. T,

Revised Bloom's a.mxo:oac

COGNITIVE DOMAIN oooz_.:cm UOEEZ

1. Knowledge 1. wmim:._cmn:m
| 2. Comprehension 2. C:amwmm:a_:m
3. Application 3. >_uv€_:m | :
4. Analysis 4. Analyzing "
5. Synthesis 5. Bvaluating "+ . »

6. Evaluation 6. Creating

4 Bloom's taxonomy is a noscm:mm.:ﬁ way 1o describe the degree

to which we want our students to ::amﬁm:a and use concepts, to

amﬁo:mqm:mvwn_n:_mqmr_:m m:a ﬁo:mcmﬁ:m; cm_:mm mEEamm m:a
interests affected. .

4 Bloom's taxonomy can be used in a repeated fashion to first

state and then refine course goals. o

% It can be used to identify which classroom mmmmmmami

techniques are most appropriate for measuring these goals.

v . : A
aabd g Vo el e BT oot g ey e =
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1. Bloom's classification is not applicable to all areas of the
curriculum. 2. This classification lays emphasis more on measurable

behaviour and does not give importance to immeasurable work of the
pupils. 3. Bloom's educational objectives are not that much helpful to

socialize the child. 4. Evaluating the Affective Domain objectives is
very difficult.

Lewtom ﬁ—@ﬂwv and Kelly (1977) have nn-ﬁ.nm& this
:..ﬁ—-oﬁ_ of classifying educational objectives as:
1. The three fold cJassification is somewhat artificial as in practice

all three are closely interrelated

2. There is not always agreement on the appropriate classification
for certain béhaviours: -

3. What'do you mean by Instructional objectives?

Ans : _INSTRUTCTIONAL OBJECTIVES AND
SPECIFICATIONS: OF TEACHING PHYSICAL SCIENCES:

The Taxonomies of objective helps us to state instructional
objectives’ of various school subjects. These instructional objective can
be stated at two levels.

1. General Level (Non- behavioural objective or Simply
objectives) ¥ - .

2. Specific: rm.cm_ (Behavioural Objectives or Specific objectives)

1. General Objectives: The objectives that are state at very
general level are known as general objectives. These objective do not
contain a behavioural verb (action verb). |

2. Specific Objectives : Objectives that are stated at specific

level are known as specific objective or simply specifications. As they
are specific, they are :oﬁ only clearbut also Bmméaw?_ to the classroom

teacher. : :
4. Write the Emw.:n&oan_ oEanmcmm Eﬂu m_umn.mnm:c:m J |

teaching Physical mnmnnnmm.

Ans: . 3
OBJECTIVES AND m_umo_ﬂngZm OOOZ.ESW UOZZZ .

1. COGNITIVE DOMAIN: .
1. Knowledge: People acquire the knowledge of *mna ._.E.am.

Science.
ts and Principles in the field of Physical
Ooznmm_uaﬂ_:nwnosm. 1) Recall: People recall facts, no:nmwﬁ and

_.ﬁ
“...h__ >

principles
2) Recognize:

People recognize different mommsmmo_wﬂﬁagﬂ,
Devices etc. | | TR
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. o,_,_cmcozb_z" .
2 bﬂmwm_..im_.mmn Student get interest on the topicC B_Emaﬁo U_m:mw

= mmmm_ﬁma_,mo%ﬁmo:" Student participates the discussions on topic
of satellites, and _u_m:mw.. Students Appreciate discoveries, Innovations

3. Appreciation ence, new Technology.

and Scientists Contribution towards sci S |
4. Valuing: Students shows respect on scientists & Science

.ﬁmmnrw_ﬂm.momm: tific Attitude: Students will develop scientific attitude,

towards science concepts. N .
- Positive Attitude: Students gets positive attitude on the lesson

of Universes. &. Determination: Students shows determination doing

science Experiments.
PSYCHOMOTOR DOMAIN: .

i) Experimental Skills: Pupil develops experimental skills.

Specifications:

a. Judges: Pupil Judges parts of apparatus materials etc.

b. Observations: Pupil shows a keen sense of observation.

c. Handle: Pupil handles the instrument apparatus and materials,

d. Arranges: Pupil learn to arranges the different apparatus.

ii)Drawing skills: Pupil draws graph, charts and prepares tables
etc.

Specifications: a. Draws: Pupil draws diagram with
reasconable accuracy and speed. b. Construct: Pupil construct tables
and charts c. Select: Pupil select suitable scales and ranges to draw
graphs.

iii) Observation Skills: Pupil observe the various expand charts
and mode] shown
Specifications:

a. Observes: Pupil observes to experiment. b. Imagine: Pupil

draws clear diagrams after their imagination.

INSTRUCTIONAL OBJECTIVES FOR TEACHIGN PHY L
SCIENCES (IN DETAIL) —

1. COGNITIVE DOMAIN:

1. Knowledge: The pupil acquires knowledge of physical terms,
facts, concepts, principles, formulae etc.

Specifications: The pupil

1. Recalls physical science terms, facts, concepts principles and

|
{
_
|
|
_
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process, and
o 2. Recognizes physical science terms, facts, concepts, specimens,
principles, generalizations and apparatus.

3. Understanding: The pupil understands physical science
terms, facts, concepts principles processes eic.

~ Specifications:

The pupil

1. Translates physical science terms, formulae, formulae,
diagrams etc. 2. Illustrates a given Physical science phenomenon 3.
Detects errors in faulty statements, concepts, processes etc
4.Identifies relationship between various facts, concepts, process etc,
and S.Interprets charts, graphs, date etc.,6. compares rhysical science
facts, concepts, processes etc., 7.selects relevant terms, facts, date etc.
8.Discriminats between closely related concepts, principles, processes
etc., and 9. Explain physical science concepts, principles process eic

3. Application: The pupils applier knowledge of Physical Science
in niew situation. |

Specifications:

The pupil - *1: Analyses the problem 2. Makes Hypothesis. 3.
Suggests appropriate methods and material for a given purpose
4. Establishes cause - and - effect relationship 5. Gives reasons for a
physical science pheniomenon. 6. Draws inference and conclusions from
the observed factsand 7.Predicts Physical science phenomenon from
the given data , .=~ " ;

1. AFFECTIVE DOMAIN: .

1. Interest: The pupil develops interest on experiments and
science events i _

Specifications: .- -

The pupil 1. Actively participates in the activities of science
clubs 2. Contributes science material for school and other magazines
3. Read extra books and journals on science and scientists 4. Visits -
botanical gardens, Zoos, museums, and forests for getting additional
information. 5..Improvises science apparatus and models on his own

2. Scientific Attitudes: The pupil develops scientific attitudes -
towards science phenomena ks

Specifications: | 5 e A
The pupil 1. Are Curious to known various science phenomena

2. Shows willingness to consider new interpretation of science data, 3.
Develops intellectural honesty in expressing and recording science data
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4 Believes in cause - and - effect relationship in science &mﬁm_m.

does not accept or reject views
6. Suspends judgments in the absence oI pIt
perseverance in accomplishing various mn._m:nm ﬁmm_m__\. h

3. Appreciation: The pupil appreciates the science p €Nomeng

in nature and the role of science in human welfare. o
Specifications : The pupil assimilates the knowledge of SCience,

derives pleasure in the pursuit of its study and realises the reg|
significance of the

f proper evidence, and 7. mw_gosro.

1. role of science and their importance in daily life, 2. ,wo_m of ;

science in developing aesthetic sense 3. struggle for existence in life 4.
contribution of scientists in human welfare. 5. Balance of life in natyre
6. Unity underlying diversity exhibited by plants and animals, and

7. Complementarity of structure and function.

III. PSYCHOMOTOR DOMAIN

1. Skills: The pupil develops skill in

A. Drawing Diagrams B. Manipulating apparatus m:.ga.

instruments, C. Observing Physical science specimens parts, structures efc.
D.  Scientific Expression __

A) Drawing Skills :

Specifications:

The pupil 1. Draws accurate sketches and diagrams neatly
2. Makes diagrams with sense of proportion 3.Labels diagrams neatly,

methodically and correctly, and 4.Draws sketch iagrams .
reasonable speed. L . m.m ne.c ik

B) Manipulative Skills:
The pupil 1

10. improvises apparatus and models.

C) Observing Physical

sci : | .
structures etc.. ence specimens parts,

procedures in €Xperimental set up and ‘

D) Skills in Scientj

mn mx r 1
The pupil Pression

O e il
..!.ﬂ.n-.-_uud.’...‘..u-..rl.
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and conclusions without valid reasong,

Wuﬂm,um%m
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1. Uses the appropriate terms at the proper place
2. Puts the idea= in clear, precise and unambiguous terms, and-
3. Organizes his thought's systematically _

CRITERIA FOR THE SELECTION OF OBJECTIVES:

In selection the objective Thurber and Collette have mcmmmﬂmm
the following criteria 1

1. Usefulness: The derised learning should have some value in
the lives of the pupils concemned .

N.wnwo:nm_u:m@“m.xﬁmmmsnamnmmamaﬁo:_._mamcm_oﬂuamuﬁom
the learning should be possible | . ;

3. Fitness: The learning should fit into a sequence leading
towards broad objectives. i

4. Timeliness: [eaming should be concermed with material
familiar at the present time, not with absolute devices and ideas.

5. Appropriateness: The leaming should be appropriate for :
the maturity and back ground of the pupils.

Besides this there are some other criteria like :
k. Specificity: A good objective should be specific ..
2. Unambiguous : A good objective should not be ambiguous
it should be clear in specifying the desired learning outcome.
3. Feasibility: The objectives should be easy to achieve in the
classroom . R
5. Competencies for teaching of Physical Sciences - Explain.
No system of education can rise higher than its-teachers. "The"
way to child centered education can only be through teacher centered
Indian Education Commission rightly said that of all the different
factors which influence the quality of Education and its contribution to
national development the quality, competence and character of teachers
are undoubtedly the most significant.- -~ M
CHARACTERISTICS OF AN IDEAL SCIENCE TEACHER Jisie
The specific and ideal n_._w_.mnﬁmnmmnm,om m:.ﬁwn_.m.ww mnm_mmm@ﬁmwrmn
can be categorized into 3 categories. G
1. Personal philosophy of science
2. personal life and teaching style and

i a
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3. personal knowledge of leamners and leamning |

1. Personal Philosophy of science: This is the most importan
characteristic of science teacher because the personal philosophy of
science acknowledges the unity of science. A teacher mrocﬂ know that
all the specialized sciences are sub division of the larger science.

9 Personal life and teaching style: Another desirable
characteristic of a science teacher is related to personal life and teaching
style. Science as inquirv is one of the major themes of science education,

3. Personal Knowledge of the learners and learning: The
third characteristic required of a science teacher is an awareness of the
nature of leamers and the learmning process. A teacher should believe

that

1. School and curriculum are to help student.

2. Individuals learn at different rates

3. Individuals learn in different style

Competenary includes the following elements

Competencies of a Science Teacher : The term comeptence

first appeared in an article authored by R.W. White in 1959,
Competenary includes the following elements.

Sgo&_mawm
Relates to Information
Cognitive domain

Skill
Relates to the
ability to do
Physical domain

Out standing

Competencies can also be categorized into the following
categories.

1. Core values : a) Integrity b) Respect for diversity c)
Professionzlism

Pedagogy of Physical Sciances
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Creativity petencies : a) Commuicative b) Team work c)

<2

- W

3) Managerial com
et . ‘ .
Building Trust petencies : 4 Leadership 4 Vision

According to Socrates Programme European Commission - The

competency of Science Teaching are

Competency 1 : Understanding Nature and context of Science.
Competency 2 - [nquiry

Competency 3 : General Skills of Teaching
Competency 4 . Curriculum

Competency 5 : Assessment
Competency 6 : Professional practice

| PREVIOUS QUESTIONS |

[ SHORT ANSWER QUESTIONS |
S MARKS >

Write the differences between objectives and specifications.
What are the limitations of Bloom's Taxonomy ?

What are the aims of teaching Phsical Sciene ? Explain.

What are objectives ? Write their characteristics and need.
Explain the objectives under Psychomotor domain.

ESSAY QUESTIONS |

1.  Explain Bloom's taxonomy of macnwaozu_ o&.‘m&cﬁ 3
2.  What are the aims of teaching Physical mamaom ? mxv_&:

w.mxv_&:z._mozmnacmm&»mmnncm moaa:c.._& :mnmmmmE
examples. T
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APPROACHES, METHODS AND

HmOIZ—DCmm OF TEACHING PHYSICAL
mO_m.Zomm

1. Concept of teaching E_E mwmnE_ reference to E.Em_oﬁ_
Sciences - Approaches and methods - student part co
pattern in learning - Discuss. _

Ans : Meaning of methods and Approach.
The word "Method" in latin means 'Mode" or "ways".
An approach is a way of treating or dealing with some thing.

Approaches to science education means the ways in which we are

going to treat science in the class room and impart instruction.
Need and significance of the approaches:

4 To create interest, attitudes and mathematical spirit
4 Proceeds from concrete to abstract < To attain the desired o_u_mn:cmm
at various stages of education. _
Characteristics of good teaching method:

1. Suitable to the level of students 2. related to life

3. motivation to students 4. Opportunities to participate

Types of approaches: Different educational philosophies have

led to different approaches to science teaching

1. Conceptual approach: A concept is defined as a c:_ncm E

quality common to a number of objects, processes, phenomen an or

event which are grouped according to this unique quality.
2. The process Approach: In this approach instead of teacher

feeling and explaining the concepts, the student is encouraged to
construct knowledge on his own by using one or more process skills.

3 The authoritarian approach: In this approach the teacher"

presents a body of organized information for students to assimilate.
4. The discovery approach: This approach confronts pupils
with problems to be solved through references to primary sources suc ch

as experiments and field observations.
vm. Inductive approach: This method is known as formula

construction method. In this :nductive approach the concept /
generalization is derived after electing a number of examples from pupils.

It is reasoning from "Particular to g eneral.

.d....u.lﬂ.
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\Ill

The steps of this approach are given below:

1. Observations 2. comparison 3. formulating ﬁmnﬁm:cm hypothesis
4. verification 5. generalization |

Principles of inductive approach:

1. Examples to generalization 2.Known to unknown particular to
general 3. Concrete things to abstract things

Examples:

1. On heating copper expands 2. on heating aluminium expands
3. to find out action of acids on blue litmus paper _

Merits of the Inductive approach:

+ It helps understanding + It develops the habit of intelligent rma
work « It develops self confidence

Limitations:

+ It s a time. consuming and laborious method « It is limited
scope and cannot be used for all topics in science

6. Deductive approach : The most widely used approach in

science teaching is the deductive approach. This method also called as
a method of verification of formula. In this approach the students are
given the rule first and then shown the examples. - In this method the
learner, proceeds from a general rule to a particular instance or shown
anabstract concept to concrete examples. o B

Steps in deductive approach to _unov—ms mo—c-:m

1. Understanding the problem 2. collecting in formation -

3.-Revieving the relevant principles /rules etc 4. UEESQ Emmnm:nm
5. verification.

Principles: - T P SRR T REIPUR RPN | Mpros L5y

1. Om:ma__umno: / vuun_v_mm to mxm:,ﬁ_mm 2. c:goE: 8 _Sosn
3. general to particular 4. abstract things.to. known things .-

m.xﬂ-:v_@m oa FaSm ._ma_:oacm mm._uncmor Cm:_nc m._m __ogc_m

H x’
for finding the *onm___mnmﬁ: omb _mum F=. M | ..& : Iﬂwl i A

>a_§=§mma ... ; is m&mn:mﬁ Eﬁ macmbﬁwmoﬁ BmEOn_ for

the revising of a: ﬁoﬁ_n + it'enhances mﬁmmn_ m:& mEQm:Q in solving
numerical problems. ... oo i

} =y .,1,.

|.r h i ] - ¥
=i P th 3 o LI = - » T - N =
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Limitations; '~ 77 "

.J,.Hu_ir e

 in this BmEOn_ mEn._m:w are :oﬁ noBv_mﬁmE active it does _
amcm_o_u :::E:m_ reasoning or discovery. -
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£ 4 O—.ﬂmmmmnwmo: .om teaching methods: Generally the mei. ods
of teaching physical science can be classified into two categorie:
They are . L,

1. Teacher nmaﬁ.@..”— methods: In this three ki
. : ds: nds of methods
are included. They are a. lecture method b. Historical method 3. lecture

cugn demonstratien ~- . o _
2. “Pupil centered methods: In thiafollowing kinds
are includé¥ they afe = 9%~ = | ._.m,%w owing 1 oinstho
i a. Heuristic method *. Project method c. Problem solving M. h~d.
2. Exnlain the lecture method

Ans : Lecture method The _mQEHm is one of the oldest and

basic methods of teaching. This method has been used in educa!is -
from ancient days. It is also called telling method. At present al.
method has occupied on important place in Indian s¢hools.

. Definitions: Carter Good defined lecture-as "an insti
procedure by which the lecturer seeks to create interest to inf.
stimulate or mould opinion to promote activity, to impart inforr:

or to develop critical thinking, largely by the use of the verbal me

with a minimum of class participation, Illustrations, maps chi . te -
other visual aids may be employed to supplement the oral technicy i -

Characteristics of a good lecture: |

+ Use of verbal clues and visual aids enhance the lecture

+ The presentation includes an o.cmami. logical organizatior: & »:
closure, o s Pt B

4 The audience is challenged to .wmovw.:mﬁmuﬁm__mn?m:c invGived
with the topic being presented. i . |

Steps: Three main steps il ]

1. Planning stage 2. Presentation of _mgca.m. .ﬂm:n_:mmo:m

- -.

Dater mining the aim of lecture, .y

Planning stage:

Formulation of objectives of lecture

Preparing the out line of body of lecture

LY
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»sentation of
e lecture :

“.‘

‘u\ﬁosn_:mmo:m .

Advantages: <4 The lecture helps to channelise the thinking of

«tudents in a given direction # This method also psychological in nature

& |n this method pupils and teacher remain active :
Limitations : # Limited time + It is one sided + Lake of

‘cop study

Explain the lecture cum - demonstration method.

Ans : Lecture - cum - demonstration method: In this
~nthod the faults of the lecture method are removed and combined
yith the merits of demonstration method making the method impressive
aconomical and useful. This method works on the principle "concrete
 Ahstract" lecture cum demonstration methods helps us to minimize
‘he limitations in lecture method.

 Characteristics of good demonstration;

1. Apparatus : The apparatus should be big enough.

2. Arrangement of the apparatus: The apparatus for
.!»monstration should be arranged in order.

3. Simple and speedy: Demonstration should be simple and -
speedy s

Steps in lecture - cum- demonstration |

1. Planning and preparation : A great care has to be taken
, the teacher while planning and preparing his demonstration lesson

9 Introduction of the lesson: The lesson should be started

ov motivating the students. |
3. Presentation of the subject matter: It should be presented

in an interesting way .
4. Performance of experiment : Some of the important poinis

to be kept in mind while demonstrating an experiment are
¢ Involve the students while performing the experiments

= “smeriments should be simple and speedy % Armrange the apparatus




—
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in an order in which the experiments are to be shown. |
5.Chalk board work: Itis an important aid in a demonstration

lesson writing on the black board should be neat, clean and legible.

The diagrams should be labelled properly. |
Common errors in a lecture - cum- demonstration lesson

. i 4 The apparatus may not be ready for use 4 Teacher has not
given properattention to supervision 4 Teacher-may some times fail to
ask right type of questions "

" Merits: ¢ It can be used successfully for all types of students

+ It is an economical method as compared to purely student centered
approaches + Activity method
Limitations: + Students are not active participants in the process
4 It is not suitable to give training in scientific method.
Explain the Historical method.: = . . .,
Ans : Historical method: ~in Historical method the topic is
developed from its very beginning and carried through various stages
of evolution This method is particularly suited for teaching to primary
classes where the students are much. In terested in listening to the

stories

Approaches: )
1. The anecdotal approach: As teachers we construct the

lesson with an interesting incident or anecdotes from the lives of scientists
leading to a particular scientific discovery such as Archimedes and
eureka or Newton and the Ripeapple falling down

2. The evolutionary approach: According to this approach
different theories arranged in a chronological order may be presented
as they developed. | TP

3. The Bio graphical approach: The complete study of the
life history and work contributed by scientists.

4. The social approach: Scientists ' have often engaged
themselves in taking the problems of Immediate importance and interest
to the society. TSR e

Application : Principle of Archimedes "To arose interest in
students to wards a relatively difficult concept we can narrate the story
of Archimedes and eureka. . o .

- Advantages : Science is a humanstic endeavour and students
understand humanness of science the relation between science and
society can be made enplicit using this method.

Limitations ::

~ +ltis not suitable for a vast number of topics + It is very difficult
to find relevant case histories for different age groups.

4.
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P . e e oo
5. Explain the Heuristic method

Ans : Heuristic inethod: Heuristic mean discovery in Greek.
it is derived from the Greek work "Heuriskin". Prof. H.E. Armstrong
advocated this method. In this method the students learn by exploring
the teachers role is that of the path setter who rectifies the faults at'the
ﬁwomumw time. . | ‘o L

"'Definitions: "Heuristic method is a method of teaching which
:nvolves our placing the students as far as possible in the attitude of a
discoverer, - . - Prof H.E. Armstrong

Children should be told as little as possible and induced to
discovered as much as possible - Herbert Spencer

Procedure to be adopted in using Heuriotic Method:

A problem is assigned to the class and each child is made to Rm_
responsible for finding out solutions by ones own seif. Each child tries
to acauire information about the problem form different sources. The
child is free to move about and discuss the problem with the close matter.
Each student is given a sheet of instructions regarding the problem in
hand. The student can get guidance from the teacher. The ﬁmmmrmq
should try to induce answer from students by raising as many questions
as possible. In this way they inferpret their observations and finally
draw relevant conclusions.

Pt

g Uwﬁm.aaazm aims and
formulating objectives

E‘ Selection of the problem

Framing a ten tative solution to the
problem

| Execution

| Inter / interpreted observations -

| Conclusion_|

: ~ YArrive at solution newknowledge

Investigate / Discover / Coserve
in search of solution G

e ]
' -
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Examples : Find the atomic structure role of the teacher of crystals

+ The teacher should be well prepared 4 The teacher should act
as guide and a friend 4 The teacher should encourage students 4 The
* teacher shoyld help to develop values #+ The teacher should keep
psychological principles in mind- ,

Advantages: ) _

+ It develops in students self confidence < The havristic method
is based on the important psychological principle of learning by doing

Limitations: _

4 This method cannot be used in primary classes < Text books
written on this method are not available |
6. Explain the project method

Ans :Project method: John Dewey an American Philospher

gave this method. Project means some thing that has been planned or
a plan of a scheme or an undertaking project method was developed by

Kilpatrick and it was perfected by Stevenson.
Definitions:
" A project is a problematic act carried to its completion in its

natural setting” - Stevenson
"A project is a bit of real life that has been in corporated in to the

school” - Ballard

Qualities of a good project
The essential qualities of a good project are

+ The project should be timely ¢ The project should be fevisible

+ The project should be challenging | |
Principles of Project Method: Project method is based on

the following principles

1. Principle of Activities learning by doing 2. Principle of
experience 3. Principle of active participation 4. Principle of utility 5. -

Principle of freedom 6. Principle of correlation 7. Principle of economics
Steps involved in the project method: e
Teacher may create some suitable problems for them in which

they are interested
Role doing a situation: Choosing and proposing: The students

should be allowed to choose a project
Planning of the project: The students are encouraged by the
teacher to plan out the details of the project

Executing the project: The students collect information and |

perform a variety of activities

. eac ime to i .
and teacher from time to item to achi
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project is reviewed by the students

eve the objectives of the project .
omplete record of the project has

Judging the project: The

+ - Recording the project: A
to be kept by the studénts. -
and *dmow_m_ﬂmmﬁm Mm_wwhwaﬁou Bmmg_o: experiment, Bmm::cim power

. ﬂo_mﬂﬂm a‘teacher + The teacher is a Friend guide and a working
partner % lhe teacher may converse with the elass on different topics
of _.:ﬁmawmﬁ to Emﬂ + The teachers is top all resources to provide worth
while situations' * | .

Kinds of projects: According to W.H. Kilpatrick projects are of
four types - . g e

1. Producer typas 2. consumer types 3. problems types

4. drill types LR

Merits < It helps all round development of the students < It
upholds the dignity of labour |

Limitations : |

2 The whiole syllabus cannot be covered by this method

< This method is time consuming
7.  What do you mean by &cientific problem solving method?

Ans : Scientific' method or problem solving method: It is
- method for discovery learning basically it is a problem solving method
or it is a method of solving a problem scientifically.

Definitioits:” Problem solving in all of its elements is closely
associated with a group of attitudes or mind sets which are important

as out comes of instruction in science
. - Hiess obourn and Ho FFman

Problem mo._cim may be defined as ﬁ_msnma. attack up on a
difficulty or vma_mamc for the purpose of finding a satisfactory solution
e - T.M. Risk _
- Essential features of a problem: L
4 Corretation with life # Clearly defined & Education value
+ Solutions to be found out by the students . -
i sblem solving: - . g
WMMMM%MMM me.oﬁ lined this method in the following series of
T | ing| . 9 formulating the hypothesis
1 Identifying the defining problem Z.:orm nypoinests .
3. testing rwwowrmwwg collecting and evaluating m&m 4. Inter preting.
results 5. drawing conclusions el |

{

steps
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technique E:%: was designed to generate a large number of ideas for
solving a problem O m born proposed that groups could double their
Qmm:cm out put by using the method of brain storming .
rain storming is a democratic system. Th Wi i
. ; t
eivs on black board y e teacher writes wc—u__m

It is an Important method of

. m.
iples of " Learning by aﬂmmm__wm:ﬁﬁma method.: It is

Organisatio
. n ofl
in the following way. o

H._wcmﬂ ?.O:»mm m
. wﬂﬁau_::.,. _
to do ti . pmmCmﬁmBm_:rm:_aEmm e asked
O the same mxwngm:ﬁmﬁma_ﬁm m:&cma:m&c e E

oratory work; Laboratory work organized

2. G : in thi .
roup system: in this systems one group of students will be

doing the same experiment.

3. Rotation system: . .
e o ystem: In this system the above two systems are

Procedure to be adopted to use laboratory method

1. Planning a) Identify need for experiment b) Plan the !

experiment ¢) Aims and objective are formulated d) Introduces

experiment e) Provides instructional card and explains
9 Execution : a. students perform experiments b. records

observation in observation sheet c.
d. Calculates inters and interprets.
3. Conclusion.

conclusion
Advantages: | . E
< [t develops the spirit of discovery ¥ [t gives training in pro em
solving # It is a learner centroed approach
Limitations: | J
i ming < It is an enpensive metho .
+ s Hme S in storming technique 1N youwr

m

Tabulates observation

a. Prepares a laboratory b. Group discussions

+ er v G A LA AT s

gy S YAV

up creativity - §

Steps in brain storming method
1. m_m_m.m.wsa define the Problem 2. create a back ground memo
3. select ﬁm_n_n._.vmam 4. create a list of lead questions 5. session conduct
There arefour basic rules in brain storming. These are intended
to reduce to social in hibition that occur in groups and there fore
stimulate the generation of new ideas. -
1. Focus an quantity 2. No criticism 3. unusual ideas are welcome
4. combine and improve ideas |
10. Describe team teaching.
Ans : Team teaching: Team teaching is one of the important
. structional strategies for the improvement of instructional program.
Team teaching is a method which involves team work between two or
more teachers who together, make presentations to a group of students,.
Team teaching is based on the assumption that no single teacher
possesses expertise to do full justice to the entire course
Types of team teaching::. . = .~
4 The first type of team teaching is traditional team teaching in
which both teaching actively share the i ction of content and skills
to all students =S
% The second type of team teaching referred to as complimentary

or supportive instruction ,occurs when the teacher assumes the
e content to the students while the other

responsibility for feaching th
teacher provides follow up instructional activities on related topics or

study skills -t

4 Parallel instruction is a third type of team teaching

Pre-requisites to successful team teaching: Successful team
teachers are . | R

+ Positive thinkers & Honest ¢ Flexible + wmmoﬁnm?_ _

The Instructional advantages of team teaching: -

& Team Emnrm:w prquides opportunities for Sﬁﬂ&os with the
audience < Teaching staff ‘acts as @ role models for discussion and
disagreement < Team teaching makes effective use o* existing human

resources.
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11. Explain the models of teaching.
Ans : Models of teaching: Teaching model is a tentative theory
of teaching. Silverman differentiates between some of the functions of
theories and models
Meaning and definition of teaching model: Model of
teaching is a plan or pattern that can be used to shape curriculum, to
design instructional materials and to guide instruction in the class roo ..
or other settings.

Assumpting of teaching model < Teaching environme.it has
various components that are interdependent «# Teaching is a mea . for
generating an environment of leaming.

Characteristics:
1. Specialization of operations: All models of teaching specify

the mechanism that provides for the reaction of students and interaction
with the environment.

2. Scientific producer: A model of teaching is based on a

systematic procedure to modify the behaviour of the learner.
Sources of models of teaching: Four important sources from

which all the models of teaching have been derived are given below.
(a) Behaviour modification as a source (b) The personal sources
(c) The social interaction sources (d) The information processing sources

Importance of teaching models:

< The new models of teaching may be invented to use :...m_, .4_
psychological forces in teaching 4 Teaching can be made more effective .
and purposive + Teaching and learning relationship may be established .

empirically by the use of these needs.

Categories of teaching models: On the basis of the specific .

educational goals and means into the following four families

a. Information processing models b. Personal development Boam_m 9

c. Social interaction models d. Behavior modification models
12. Explain the Bruner concept attainment model T

attainment is an Indirect instructional strateqy that uses a structured

inquiry process. In concept attainment students figure out the attributes :

of a group that has already been formed by the teacher.

Purposes: + it engage students into formulating a concept
through the use of examples « it is possible to use concept m:mm:q:ma .

to teach almost any concept in all subject

Ans : Concept attainment model (JEROME waZm—u.v
Concept attainment: It is based on the work of Jerome Bruner concept
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Steps of concept attainment: 4 Select and define a concept
4 Select the attributes & Develop positive and ‘negative examples
4 Introduce the process to the students *+ Present the examples and list -
the attributes < Develop a concept definition < Give a additional
examples < Discuss the process with the class < Evaluate

- Example: 6 + 6, 13-1, 12 x1,5+5.4+214-2,15-3, 11+1

L

13. . Explain the Suchmann Inquiry Model.

- L

~ Ans : Inquiry training model (Suchmann inquiry model)
The inquiry Sﬁwamr devetoped by Richard Suchmann, is based on the
premise that the ipfellectual strategies used by scientites to solve problems
and inquite into the unknown can be taught to students using the Natinal
curiosity of ‘students the model was developed from analyzing the
methods used in creative research personnel.

. General goals of inquiry training: + acquire and processdate
logically < develop infellectual strategies that they can use the find out
why things are as they are .

The inquiry process with help students:

< To begin to consider success and failure as information rather
than reward or punishment < Approach future problems with confidence
in their abilities to seek out the solution

Phases of inquiry training: Inquiry training has five phases

1. Students canfrontation with the puzling situation 2. 2,3 data
gathering operations of verification and experiment action 3. the students
organize the information obtained during the data gathering phases
and try to explain the discrepancy 4. students analyze the problems
solving strategies they during the inquiry.

14. Describe the concept and meaning of micro teaching.

What do you mean by skills of micro teaching?

Ans : Micro teaching concept and meaning: Micro teaching
was designed by Dwight w. Allen of stan ford University in 1960. It was
experimentally used in teacher training programmes in 1960-67. Micro
teaching is a procedure in which a student teacher practices teaching
with a reduced number of pupils in a reduced period of them with
emphasis on a Narroiv &nd specific teaching skills* ', .. .

Definitions: "Teathing strategy with reduced class strength pupils
and time is called microteaching . : - - Dwight W. Allen

Micro teaching as a system ‘of controlled practice that makes it
possible to concentrate on specific teaching skills and to practice teaching
under controlled conditions - Allen and Ryan
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of micro teaching: + To develop useful teacher

education programmes < 10 identify new teaching skills and encourage
research % To bring out behavioural change in teacher To improve
the efficiency of teaching through supervision
Nature and Characteristics: Micro teaching is a new
experiment infield of teacher education It gives opportunity to get the
needed feed back of their performance from the teacher after exhibiting
their skill.
Method of micro teaching: In a micro teaching procedure the
student teacher is involved in a <caled down teaching situation - In
terms of class size, class time and teaching skills. The tasks may include
practising and mastering of a specific teaching skill such as explaining,
questioning, introducing, mastering of specific teaching strategies,
flexibility use of ‘nstructional materials and class room management.

The short lesson given to peer group <tudents is recorded at least
on an audio cassette or a video tape if available and the mEQ.mE teacher
gets to hear or see for him self/her self in the lesson MBBma_mﬁm.E. T .rm
people who attend the lesson are asked to fill in rating questionaries
and evaluate specific aspects of the lesson. The supervisor also records
and suggests remedial measures. If asked to re teach, the student teacher

replaying his lesson and immediately re teaches the lesson to m:o?ﬂ.
group of peer students which is observed, recorded and *mma. back is
provided this cycle continues until he masters the specific skill. The

micro teaching cycle is represented below. Micro teaching cycle

Plan - 1
g

Re Feed back -

Objectives

Teach -2

Reteach - 5

Feed back -3

wmﬁ_mﬁdlb.{ll\

Micro teaching steps < skills of presentation <& skill
icro

i
: ..r....._._......m !
nw | R) o2 Al
- S MR
m et R
=7 o i PN L
iy 2
kills
hesest = -

demonstration < preparation of microlesson plan ¢ creating m
teaching environment + learning the teaching skill 4 giving feed b
4 replan + repeating the micro teaching cycle + integrating the s

e AT
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teaching increases
—..m:-:m:ozm_“.. |
o+ It is m:mmoﬁ__wc teach using only one'skill _
+ It is a time consumin |

media teachnology 8 and costly affair and requires costly

Micro lesson plan format

‘Name of the :

Topic : the mEﬂ_.w&. teacher: Subject :
Skill - 08
Session : - Class .“
Supervisor : Hafion,

Component
Behaviour

H teacher activity

Various skills of micro teaching

1. Skill of introducing the lesson : Meaning of 1
”;m attention of Em_mﬂam_mw, chcm&m _mmnmmm %.nmn”%mm mﬁﬂﬂaﬂﬁ
_.:Qomcnxos of the lesson in this the new knowledge may be properl
linked with the existing knowledge of pupils. g

Components of the skills: a. Utilization of previous experiences
b.  Use of appropriate devices c. Maintenance of continuity
d. Relevancy of verbal or non verbal behaviour. Su

“Micro teaching lesson plan 4 e W
Micro lesson - skills of introduction (Example)

Name of the student teacher : Class:
Class number: e b b S - Date: T
Topic : , sy - Time duration: ™

Behavioural -

Content analysis | Teachers
components

Introducing A
Topic
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e &

Micro teaching lesson plan - ]

\é’;

e

Pedagogy of Physical Scienceés _ —
ing scale |

Observation schedule CMR rat |

Skill introducing the lesson

Remarks

Components E
1. Utilisation of
previous experience |.
of the pupils 12345
2. Use of elevices 112345

3 Maintenance of
Hmwﬁm. i

continuity ) oo
Skil lainina: Explaining can be defined as the U:
o semonts about & €0 duce and reason with a

interrelated statements about a concept, pro
view to providing its understanding to some one else

Components: + Cognitive link < Uses of illustrating
4 Compare and contrast < Meaning full repetition
Micro teaching Lesson plan - 2

Micro lesson : Skill of explanation .
| Content Teachers | Pupil Black Behavioural

analysis Activity activity | Boardwork Components
Explaining .
the concept

of topic
Observation schedule can rating scale

Skill : explaining a lesson

Components behaviour | Rating | Remarks
i7aas |

i2345 | -
T

Interesting

3. Skills of probing questions : The skill of probing questions
involves going deep into student response through step by step

questioning with a view of eliciting the required response.

Micro lesson : skill of Probing questions

Components -
C desirable
behaviour
Seeking further
information .

Refocusing -
Redirecting

5. Skill of reinforcement: The skill of reinforcement is used

to avoid the unpleasant expresses and replace with the pleasant
experience. -

Oo:ﬁo:mam" ofe woancm verbal reinforcements ¢ Positive
nonveroal H.Q:Hoammamam + Negative non verbal reinforcements

E.mnno Teaching Lesson Plan - IV
Micro _mmm_w.: : Skill of reinforcement

Components behaviour | Ratinc ?

i Use of praise words 12345 I =
H Use of discouraging word EI

o T e A D g N e a2 R s i e

Components: 4 Seeking further information ¢ Refocusing %

Redirecting « Developing critical awareness (DCA) 9. Skill of closure: In n_o_mE_.m En_.ﬁmmnrm nnm: 8=mo dcate Em
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main points by putting a few questions based on the to
Components: Consolidation of major points
or assignment « Providing opportunity to apply new

~ew situation or different situation
Micro teaching lesson plan - V

n : Skill of closure (Example)

pic tough.

4 Home work
knowledge to a

Micro lesso

Consolidated the major points
Applied new knowledge to new

1 Write about Micro-teaching and its steps. (ANU 2017 Feb)

2. Explain the laboratory method on teaching. (A.U.2019)

3.  Explain about the team teaching. (Nannaiah Uni-2018)

4 Write a short note on historical method. (SKDU -2020)

5 Write the characteristics of scientific metho
in it.

1 What is Heuristic method ? What are its merits and limitations
in teaching Physical Science ? (ANU -2017- Feb)

Explain the procedure of laboratory method with one example.
(Krishna Uni-2019

Pedagogy of _v_ém._ow_nmgmmmwm
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I M—Mﬂ_ﬂmj the importance of v-w::.m:w for _._..mwnrmzm
:.:m‘mm very essential in the field of education
Ans : Sachi i o |
::m Good ﬁmmn.:_:m requires adequate and entensive planning.
The teacher has to plan above the following factors in education.
% The ogmnn.,.\mm to'be achieved by teaching a particular Method
oo ._,r.m methods to be used for teaching + The teaching activities to be
provided « The tools to be employed for testing How best to use the
evaluation resuits
The teacher has to plan at three levels
Level 1 : Plan for the whole year - Year plan
Level 2 : Plan for the units - Unit plan
Level 3 : Plan for each lesson - Lesson plan

2. Explain ro@ you will wnm_u.m-_.m a year plan for your
teaching ﬁucmnmm with suitable example. Mention the uses

¢ ad

- . ] ...I.ll =

of year plan: .

Ans : Year v_mz is a long range plan in which one plans the
layout of one's instruction for the year. A year plan mr_ocE act as a
guide for the teacher to organise her day-to-day class work keeping in
mind the long term goals. The annual plan m:mEm be flexible and allow
the teacher to erm..smnmmmm.e changes as and when required. |

Essential factors influencing the Year Plan : 4 The %B_,cmﬂ. :

of units to be taught in the subject « Objectives to be amﬂwma_ through
the various units 4 The arrangement of Topics # Methodology to be
adopted « Resources available + Time _mcmmmv_m@_ el

AH

i

il

1 » . . " Y L 10 S — i =t 5 — }
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Allot number of periods for each unit depending

On the scope and extent of content to be taught

Decide weightage to the objectives to be realized

= == - o e

Plan ﬁ.rmu yractical activities for the vear :

Plan the field trips exhibitions etc

Annual plan in the required format

Importance of year Plan : & Methodolegical year planning

leads to effective teaching +# The year plan helps the teacher in mgwoﬁr
conduct of the teaching activity < It helpsin deciding allotment of periods

required for teaching different units.
Modecl format of a Year plan

ClASS snunsssmmmsons - 4

IIIIIIIIIIIII

[[Name oi t 5mI—ZNBmIQ
| Month

the unit

Year Plan (C.C.E. Model Annual Plan - VI Class)

Month Name of No.of Activities to be
the Chapter | Period organized
| | (C.C.E.)
U T 4
| June Our Food 4 - .
| July | Playing with
| w Hagnets 12
| July Eih_ n_wawm:l - 10

—————

=

pedagogy of Physical Scierces
August

(-

— [ 1= =

w
-
»
L]

Materials
and Things

September ﬁ

September Separation of

August

October
November

November |Changes

December |Water in ‘or Life
December |Simple Electric
Circuits

- Ny Ny -
N b=t | bt )

January  |Learning how

to-measure

Februvary Eocmamsw

in animals 12
Light shadows
and images

Februvary

12

March Living and

-
-

Pt
..

Non living

w

. Describe the steps involved in Unit Planning.

Ans : Unit Plan : The second level of planning involves unit
planning. The planning for a unit is known as unit plan. A unit plan is
developed by the teacher and serves as a long range plan.

In unit planning the whole syllabus is divided into small workable
sections or sub units, teaching units and leads to the development of
skills and insight. .

Definitions : "A unit is large a block of related subject matter as

can be over viewed by the learner - - Preston
"The unit is an organized body of information and experience

odesigned to effect significant out comes for the learner. - Wisley
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% [t should be complete in

Characteristics of a good unit :
itsolf & It should have similar type of ooq.;m& ..“. It mrﬂpﬁ have ample
scope for evaluation % It should eater tO individual ditterences.

Steps involved in unit planning : | .
1. Preparation : This is 1o motivate children for learning.
2 Previous knowledge tested : The back ground knowledge
of the students is to be tested.

3 Presentation : The subject

aids, extra activities and exercises .
4. Summarization : The whole unit 1s summarized under

systematized subheading.
5. Drill or recapitulation :

small questions.
6. Evaluation : The fulfillmen

remedial plan can be planned after evaluating it.
Kinds of Units : All units can be classified into 3 basic kinds 1)

Resource Units 2) Teaching Units 3) Text Book units |
Importance of Unit Plan : < It saves time It develops interest

of the students towards learning < It helps to develop certain type of
skills among the students < It clears the general aims as well as specific

aims of teaching.

matter is presented with teaching

ts of objectives are tested and

C.C.E. Model Unit Plan

Class : Subject :
esson : = ) No.of Periods: _
| Period | Teaching | Teaching | TLM CCE
Points strategies Evaluation

T |
RS S

4. Write about lesson plan:

Ans : Lesson Plan : A lesson plan in the words of B.Stands is
m.nEm_.€ a plan of action. It is a class room guide for the teacher as a
Sm.cw__mm:o: of the class room experiences he desires to occur and is 2
quide to effective teaching.

Definitions : A teaching out line of the important points of a
lesson arranged in order in which they are to be presented

- Carter V. Good ;

it o s

k.
!
f
1

a4
M
:

Pedagogy of Physica| ociences

Criteria of |
lesson plan are a Good Lesson Plan : The Components of
nis or a

the lesson. . .
Ummnnmwwmo: of Lesson -

Time allotted for Leg
that the lesson .m_m-meQOa to Hﬂ

Materials, Tool
. : ; s and Re - .
aids, Materials, library resources mm”ocnnmm  These are the teaching

Teacher preparati
. on: The
in numbered bulleted format in a mMM% i

A S m

maam: - .. ..
m: -

Class Layout and i tudents : Wi
- ao: _= g [ -
learning take place ? How is the WooBm Mw@mm owwmnn_. ; a X ol will the

ocedures : There is a mmr ammgm_vﬂonmaﬁm-ﬁo_cn _ao__oima.

for each lesson. - |

_Advantages of _u_m-:::w a lesson : ...Pmmmo: EmE:sm helps

d.w,m mwmnanﬁﬁs of the _.mmmom is given
: Thisis the number of class meetings

_in linking the past lesson with the present +# It enhances the self

confidence and mm:.,wm_w ce of the teacher 4 Lesson planning helps in

M:oo&:mmvwnovmwﬁm_,_mmamsm._v_dnmmﬁmm i 136
. Mnﬁ_mmn the w.ﬁmnem&g steps in Lesson Planning. '~
S AsE N oA an & proach : John Fredrik Herbart:
areat educationist divided teaching unis inosix steps. His diiis
— ha perceptive - Mass theary of leaming and classical IcB.wn
lik o _Nmm:o: theory. The proposition of this theory is that the learner is
cvlean slate and-all the knowledge is given from out side.

The six formal steps for the development of alesson planare
1) Introduction / Motivation : It _umn_..mmd,m to _vmmnmmsmm:a

E.J.. :
Otivating the child to the content of the lesson by linking it to the
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previous knowledge of the study by arousing their curiosity and appealing

to their senses.
2) Presentation : This step is also kn wn .
teacher should bear in mind the following principles while

the Lesson. . .
1 Principle of selection and division 2. Principle of successive

sequence 3. Principle of absorption and integration . |
3) Comparison or Association : The task of this step is 10

strengthen the acquisition of New knowledge. -

4) Generalisation: In this step the aim of the lesson is achieved.

5) Application : In this stage, the students will make use of
knowledge gained in familiar and unfamiliar situations.

6) Recapitulation : This is the last step in which the teacher
summarizes the complete lesson. . | _

Advantages of Herbartian Lesson Planning: It is an easy
and simple approach. It ensures that the lesson has been prepared well

It helps in achieving cognitive objectives of teaching.
Demerits : It confines teaching only to memory level It emphasizes

mainly on the content aspects

It is highly dominated by the teacher. | |

Describe the constructivist wc—unomov lesson plan in

Physical Science Teaching :

Ans : Constructivist Approach :

own as development. The
presenting

6.

own knowledge by testing ideas and approaches based on their prior
knowledge and experience, applying these to new situation and

integrating the new knowledge gained with pre existing intellectual

constructs.

Characteristics constructivist Learning and Teaching :

Embed of learning in social experience Encourage self awareness in
the knowledge construction process Embed learning in realistic and
relevant contents Provide experience with the knowledge construction

Process.
Lesson planning in constructivist's Approach : The following

steps were considered for planning the lesson.

Step 1 : Planning for engage Step 2 : Planning of student
exploration step 3 : Planning for explain step
Step 5 : Planning for Evaluation.

Constructivist ﬂm.mm:ﬂ:m is
based on students active participation where they are constructing their. .

4 - Planning for elaborate

e g

i ey B A MATG R T e
\
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-— W

Give E's of _
cnstructivism : The fj
m:mwmm.mrwﬂma 3. Explain 4. m_wdoaﬂmmmwmwm_ﬂm o 35 [ofews 1.
: # Constructivist leaming is 5:&m8ﬂ__mm —
. netructivist

class rooms, students creat
: ’ e Or 171 s .
with them to other learning mm:mmmmmﬁsm principles that they can take

4 Children learn more :
mnncm_c msﬁo__c&. rather ﬁrm:m%mﬂmm._mwo_wh—mmﬁmsm more when they area

gﬁog : % A students S o
Syllabus cannot be finished in tim

7.

| e
Write about academic standards a

CCE Model period
plan f
Ans : Academic mgammamh class

_ erstanding fgm&—mi__&ﬂw 5
b v_mmm give reasons, explain the
rocess of given con i
text book cepts in the
- 1Children are able to ask
questions to understand, to
clarify the concepts and to

participate in discussions.

They are able to participate in
field investigation and making
reports on them

They are able to conduct their
own project works

_aomzmmos skillsand -
projects -

Communication through
drawing and model making

Children are able explain their
conceptual understanding by
drawing figuresandmaking .~
models.

They are also able to follow .

Application to daily life They are ableto show concem
and concem to bio diversity| towards biodiversity

will never achieve solid learning, 4 -

nd teaching strategies,’
room teaching.

constitutional values |

e e S VR TR I.:'"Eﬁﬂflﬁ‘.;r"#- = -'fr-i':-‘i-j_! iu I 3.1
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Teaching sirategies and Academic standards aac) o

S.No. >oamo§ﬁ@mw=mﬂn& Teaching Strategies Emﬂmmmm Vﬁﬂg zp..—,mmwry

1, Conceptual understanding | Lectu

2. Asking questions and UNIT -1
making T%Ogmm—m 1. munﬂu—m—m-ﬂ the process
es of 3
3. Experimentation and field of Scicence.

Ans : In the process :
Major role. of Science the following features play a

Predicting :

It is th " o Al e
projects happenings. e capability of a scientist to predict future

S _Ll:;:-— e

Communication through

;1-'_:-:,._ !

Communicating : Scient -.
. ntists should ‘o
1 their Ideas properly. be able to communicate

Hypothesizing : Scientists while ao?w research Formulate

Application to daily life # J%O%mmmm.

] e k] :-,u‘i ._ g

and concem to bio diversity | Role play,

UNIT -2

y 1. ma%—ﬁmn- the development of science in 21st century in
India.

Ans : Developments in India : # In the world of Missile

Launch technology, India is one among the 5 Nations of the World. +
m In India, Many w:.ﬁmm.ncmm have been taken for the balanced growth of
w electronics industry. .
] barti teps of Le ._ - ienti izati

o Explain the Herbartian step (Krishna Uni-2018) 2. m.%_v—m-w- _nro activities of scientific organizations.
3.  Explain about the Year Plan. (SYVU -2017) ‘Ans : CAPARTI : Council of Advancement of People's Action
4. What are cademic standards 2 Write their importance. 1 and Rural Technology was ostablished in 1986. Its primary function is
(SVU -2019)  to catalyze the partnership between the government and voluntary

5 Explain the mﬁmﬁmm:coﬂcmm in developing 2 unit. (SKDU -2017) organizations for sustainable development in rural areas.

: lecular Biology was set up
S CCMB : Centre for Cellular and Mo set
ESSAY QU mm\:OZ initially as a semi-autonomous centre on April 1, 1977. CCMB objective

% is to conduct Research in Frontier and multi-disciplinary areas oﬁaoaﬁ.:
Write the meaning and significane of lesson plan. Also, write biology and to seek potential application of this work. i st
its advantages. (Padmavathi Uni-2017)

Explain Herbartian approach of preparing a rﬁ%@%ﬁmwg .
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UNIT -3

o9
il Al fstutraiissi

jecti | NIT -5
1 Write the differences between aims and objectives, | U

1. What are the academic standards ? Write their
. | importance. |
o T Objeco e .
1. Aims may take longtime

: Academic standards mean what students have to
1. Objectives can be
to achieve.

::%ﬂmﬁmpam:aérmﬁmﬁcamsﬁmamm,c_mﬁoaow: ﬁmmnrwsm-#mmgiw
achieved in short time, process.

2. Objectives are specific tq

. two
2. Aims are common to the lesson.

or more subjects.

3. They are the general 3. They are the more precise

out comes of a particulgy | . AT
T ] nocm&. - - - ) 3
. directions of 2 course of teaching or eyep | |

a single lesson.

Importance : 4+ They give uniform mmmmmm?msﬂ and evaluation

policies- for testing the students in the state level. % They decide the
goals of language learning process.

9  Write the differences betweeen objectives ang
specifications.

Ans :

Objectives

1. It contains Non-action
verb in the statement.

mvmommomzo:m

1. The statement of
speicification contains
action verb. |

2. General behaviour

change of the students
related to the content.

mv.mnm:o behavioural
changes of the student
related to the content.

 UNIT -4

1. Define the terms - approach, method, technique.

~ Ans : Approach : A procedure which is used to present an
“activity to the students is alled an approach.

Method : It is related to the whole procedure or over all plan
about teachinag.

Technique : These are tricks or the special attempts made to

solve m:n&m:ﬁm_ problems that arise in the course of teaching which
iollowing a particular method. 5
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(Supplementary/Regular)
Second Semester

Panet V- PEDAGOGY OF PHYSICAL SCIENCES
’ (W.e.£.2015-16/2016-2017batch)

Time : one and half hours Maximum : 40Mark3

PART A- (5 x 5 = 25 marks)

Answer FIVE questions following internal choice. Each

uestion carries 5 marks. _ ) o
’?‘he candidate is eXpetted to answer each question in aboyg
11/2 page or 30 lines. _ : _
1. (a) Explain the values of leaming physical science.
Or |
(b) Explain the concepts in the syntactic structure of sCience.
2.  (a) Describe briefly about the development of science in modem

India.
Or
(b) Explain the contribution of Isaac Newton.
3. (a) What are the aims of teaching physical science ?

(b) What are the teaching competencies required for the physical
science teacher? '

4. (a) Write about micro-teaching and its steps.
| Or

. (b) Explain the laboratory method of teaching.
- (a) Write the importance of planning for teaching.



