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Nature, Concept & Scope of Physical Sciences
and its Place in the School Curriculum

M

“The progress, welfare and security of the nation depend critically
on a rapid, planned and sustained growth in the quality and extent of
education and research in science and technology. Science is universal
and so can be its benefits. Science represents a cumulative and
cooperative activity of mankind and its rate of growth is externally
rapid. :
— Indian Education Commission (1964-1966)

«Seience have become essential component in any educational
enterprises, they must be incorporated into all educational activity
intended for children, young people and adults, in order to help the
individual to control social energies as well as natural and productive
ones thereby achieving mastery over himself, his choices and actions,
and finally, we must help a man to acquire a scientific turn of mind so
that he becomes able to promote science without being enslaved by it”.

— UNESCO’S International Education commission (1972)
CONCEPT OF SCIENCE |

~ Science has been derived from the Latin word “Scientia” which
means knowledge. "

i — ey

According to B.F Skinner |
Science is first of all a set of attitudes.

It is disposition to deal with facts rather than with what someone
has said about them. -

13
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PEDAGOGY OF PHYSIcAL SCIg
Ncg

‘ACCQl-di

Inde searches for relati e
Pendently of the s hing illlzltil\:;:jllsja]“hmh are t

According to Griggs

. In the literal A
it has wid sense, science means the pursui
knowledéee;fc:;;;mP‘m for our purpose, aic:s :;I:,:-,O; knowjeq
study, physics, astro in the widest possible form. Thj € saig ‘Oge,
important to ](;01\' b nomy, meteorology and much mlS lnCllldcs n"‘%
includes and the foll?\;?ind more precise definition and ‘;:‘:- It is eqauﬁ"
. n .
to this subject: g are of fundamental importance o Etat scieng
appmach

1. Direct and indirect observations
S - - - - ‘ - '
T;::enuﬁc inquiry — asking questions

e drawing of inference from evidences

Recording observations.
Developing ways and means to find answers
Classification and checking evidences. |

Few points about the meaning of science

O Science is
process as well as the produc
. t of that :
up;ot;ess :’iOJ:m it suggests the ways and means of i:‘oies’f' In jt
: .an in its product form it presents a s StPOn-ng the
rganized body of useful knowledge. yeematic ag

@ The process fo
rm of the science is i
oot . more 1mportant i
B :r.m as the way of exploring the truth and acﬂ'lap.m
knowl ge is always given more preference in scie g
ore memorization or gaining knowl g
accumulated facts. e S
Q The science co
nstantly remains in th
e e search for
ab;, : :,t[ eglets ondaccount of this search can never betrtl;:; N
y and permanently t i
o : y true. These resu!
o ;,rﬁ?: am:j modfﬁed or altered in view of ti]se cle:thbe
expk n and findings. Therefore science by its el
ys dynamic and not static Al
Q The method .
) qu;:; z;t:;:is;s acilog-ted by science in the explanation
( and distinct from th
>R ’ e methods, ad
udy by other SUb_[C'CIS. It is known as sciemiﬁc;:tpl:::

ou
ght to &
|l
|

by

AN I e i

I

such attitude is foun
by adopting true for

result of such trué

'y
seen t0 discharge
1. [nvestigation an

2. Building
result of
» help ul to

d theor1''$ .
concepts, v i laws fou knowledge but a.lso n
all of us not on y in jife happier as

finding the solution 0
much as possible.

Characteristics of science .

‘{ It deals with Logical Reasoning : _

of the happenings in the present. It usually ftocuses its

over the problem like what exits, why is 1t happening,

would happen. If it continues in the same Way etc.

. Ituses the Scientific Method : A special method called scientific

method is used for carrying out the study. This method _is well
known for i of objectivity, reliability and

s superiority in terms
validity over all the other methods used in the study of other
subjects.

{ A self-Generating Process :
correcting and self — generating process.

Science concepts arc Developed Systematically : Scientific
concept are generated by the workers going through the process
of science. Scientific concepts are developed while conducting

 laboratory work and field study.

< Scientific Instruments and Appliances are used :
instruments and appliances used for carrying out experim

s with what and why
ts attention
what

It deal

Science is a self renewing, self-

S

The
ents




in scien
Ces are quj
ui . h
through these insmnnq tet:snpt;ml i e
in
are known for their comprehensiw:

reliability valig;
valid !
doubt. S Objectivity beyond a least scope of any

It develops the Scienf:

brings the d&si:aglcelenhﬁ.c 'ttft“de among the Learners ; |;

of the leamers G1adul:10dlﬁcanon in the attitude and behavior

is developed amop thly an attitude known as scientific attitude

sciences e B. cm and consequently those Who study

Objectivity ; 0 imbibe the qualities like impartiality,
and truthfulness in their behavior.

7. Di
gla';fel:sl;:: from the other forms of Knowledge : It is evident
o postulates and assumption employed for studying
iscovering facts in science is different from other forms
of knowledge. These are
¢ There is essentially some definite cause linked with the
occurrence of an event.

related with super natural

¢ The cause of an event is not
and mechanical in

powers but are essentially physical
nature.

What occurs in this world in the form of events or

happenings is governed by definite laws and principles

known as scientific laws or principles.
The causes for the happening of events can be st
quite scientific way involving objectivity, reliability and
validity.
8. Science is objective in Nature :
objectivity through observation, experimentation, formulation
of hypotheses and their testing and then by drawing relevant

udied in a

Science establishes its

inferences.

9, Science has the ability to Predict : Through the scientific
study of variables involved and causes lying behind the
happenings of the events it can safely predict the future
happenings in their complete shape and styles. Under the given
conditions what would happens to a particular object or in
what way an event is going to occur can be predicated quite
accurately with the help of scientific facts, laws and principles.

s 2
e i

- other words, i

" compulsory subj

- should be made

'~ place in the school

PEDAG
OGY OF PHYSICAL SCIENCE M.D.y,

ave become és _
/ be incorpord!

science and rechnology h

I soci
e himself, his choice an o
acquire a scientific turn of mind 50
nce without being enslaved by -
972)

s visible

ation Commission a

d technology i |
ct of man’s life. So 1t
n in school.

ust help a man 10
es able to promote Scié
'S International Educ
nce an
aspe

that he becom
_ UNESCO
The rapid advancement of scie
where. Science influenced the ?vezy :
te):;ymes the dire need to provide science basa?d educatio B
Today, an understanding of science is useful to llv;;u;:cess;ftu!lyésssmial
U : the field of science and technology. 115
galnﬁll o ized s f the branches of science. In

, e . e
cquire s ecialized knowledge in on¢ : :
v g t can be said that to understand one's enwromgent and to
wth of science and technology- It 1S essential
of science. It will make a person

live efficiently and can take proper
Commission has recommended that
general science as 2
quantum of scientific
In addition, provision
s in science for those

pecome a partner in the gro
to acquire speci lized knowledge
scientifically literate citizen who can
decisions. The Secondary Education
every secondary school pupil should study
ect, so that he gains 2 basic
part of his general education.
for providing elective subject
higher study.

cientific knowledge to un

knowledge as 2

students who want to pursue
Therefore, the youth today need s derstand
the nature in which they are living.
Our future is directly linked t
pment of productive activity. Therefore,
curriculum.
in mind through the efforts of N
h and Training (NCERT) science
he school stage.
science an important element
commended that science and

mathematics should be taug basis to all pupils as a
part of general education during the first ten years of schooling. In
addition, there should be provision of special courses in these subjects
at the secondary stage, for students of more than average ability”.

— Kothari Commission (1964r1966)

o scientific advances and the
science has a respectable

develo
Keeping all this ational Council
of Educational Researc has been made
a compulsory subject throughout t

“We lay great emphasis in making

in the school curriculum.” We, therefore, re
ht on a compuisory
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APPLICATY PEDAGOGY oF

ON PHYSICAL SC ,
DAY To pay LII‘nC OF PHYSICAL SCIENCp

Inclusion of scj

ence .
due to the followi ©¢ In school curriculum is important and

Ng values of the subject
L. Intellectya; Value

Accordj i
o rding to American Association for the advancement of sc;

“We believe th .
i at the .
Inte primary goal of education :

llectual development of an individuagl. should be
i

o CSJ‘f:‘l;inhc;dl; organized in-commm} sense. It has introduced us to pey
the things aro % and reasoning. It gives us a real insight ourselves
i s un us. It prqv:des a unique training in truth, inculcates
~h quiry, the capacity to know the unknown and the strength ¢y
ardships and failures, The queries like “why’ and “how” of

problems and phenomenon can be satisfactorily answered only by wisdop,

?ft: science.. Thus the individual begins to reason things he meets in dailyj"
1ie and discharges his duties in a better manner and leads a happy
successful and satisfying life.

2. Utilitarian Value

" According to Herbert Spencer : The knowledge gained through Sciencf
is much more useful in guiding our lifestyle than gained through o
sources. {
We are living in the age of science and technology from the tim
we get up in the moming till we go to bed, all our activities are controll
and fashioned by science. Science has changed the way of life,
society and the tradition of the countrymen. We are becoming more an
more dependent on scientific discoveries and their daily application
The applications of science in various fields like: Communicatio
transportation, medicinal value, health etc. is marvelous.

Man has controlled almost all diseases. Today we have sulp
drugs, antiseptics, antibiotics, vaccines, blood transfusions, principl
of balanced diet etc. it also help us to solve various problems regardi
. pollution, population growth, ecological imbalances etc.

Knowledge of the facts and principles of science and their applicatio
results in better understanding of the world and a more rational mode of
life, Such knowledge is'useful to the individual and the community as
whole. .

3. Vocational Value

Science forms the basis of many of the studies of a purely vocationa
nature and thus prepares pupils for various professions like medicine,

M
gPT arming. Ther® ®
- farming and dairy farme Science-
< : ical
NATUR i iculture, poultry ng Engim""“g' Med -

e?g';opemizgm' e bilding. Road kG 4 research &7
0 . inn Broad- codstil

: Television .

Rvocaadlﬂoﬂdduc to advancement of scienc

4 Cu]tuﬂl Value

ith full vigor & s
. . be pursmd wi : = it ['I‘]I.lst
|If science is to O€ n renaissan dertve
: force in mcu:;dslpiri heritage and 0ot bye- pass-
gral part of our cul

i ive science !
Science is PrOSTCER and elevating than

i the way less power: -
-t :i]:ls)ea'}l:: history of scientific dl.scoh‘f’mﬁ'
i Y ivi lace science in NIghe>
their style of living, P eliessdpt e e
of the problems of Iife. Frcln;n it:h;si:cﬁ e
i d culture. Incidenta );a tplaces Of P d use

ing this culture and civili

bility of s&¥ \ind ot for destructive purpose:

onsi
e for the welfare of man

science

5. Moral Value

Science develops thr
Beauty’. Science is an actw!ty wmsen
success. A person who misrep o e

akes fictions argument to dr_aw co e
;?:ientiﬂc man. He only wastes his energy Zlnﬁl lurt::ann -
that science is the search for truth in .tru e

Science includes the various traits of morality 1.€.

il th lf‘ I. Self d

are automatically developed in m e
::‘I':ez;‘:::ic?n his pursuit of knowledge. The habit of la‘?ﬁﬂiﬁf‘?e P{:; -
of distinction between right and wrong and rcSpe;t ch:') O hecugh the
view are some other desirable traits of character deve

study of science.

6. Aesthetic value

Faraday once wrote 10 Tyndall, “I am old and you are ¥ qcu:sg :;1;
then our subjects are so glorious that to work on them rs?fn
encourages the feeblest, delights and enchants the stfunge -

Every scientist relished the aeslhetiq aspect o_f his discoveres an«i‘
inventions. He feels an intrinsic charm in u:{foldmg tpe- pleasu:csho
nature and natural phenomenon. He manifests his aesthetic l.mpll]Se w c:?n
he ung.-takes a probe for universal law and comprehensive theories.

Lot ”» and -,

ic facts “Truth Goodness _
S ity b;zre truthfulness is necessary for gcmr;g
ts his observation of _dcllbcratc 3
deceives hunsc]f as 2
othing. It is said

.



PEDAGOGY oF PHYSICAL SCIENCE (m DUy

ugh reasonin ntist ultimately co;n
well — Teasoning and truthfulness. As it is rj ;
known English poet Keats,” Truth s Beaity' rightly sajd by a

7. Psychological Value

S0 p-i!::m%r;:eisﬁl()f science are based on the principles of Psychology,
observing hoe eanung' by dong’, ‘activity method’, “learning by
psycholog Sn_crete and living specimens’ are primary things i,
by gy. c1fenc'e also fulfils the psychological needs of man, The

inct of curiosity is responsible for the urge of. investigation,
€Xperimentation and research. In this way the study of science developg
all the latent faculties of a child. "

8. Social value
In the world of science and technology society also stands on the

pillars of scientific techniques and knowledge. All our activities depend
has given us eyes in the form of telescope,
e form of mobiles and internet, wings in the form
of helicopters, aeroplanes and rockets. So for the development of any
society or nation scientific advancement is very necessary. So science

upon science |

communication in

also teaches us to become the responsible citizen of not only society or
nation but of world.

9. Value of Scientific Method

*  The study of science helps the students to attack the problem
according to definite procedure. This specific procedure is known as
“scientific method.’ i

The scientific method involves the following steps:

The problem is stated.

Collection of observations. )

Hypothesis consistent with the observations is formulated.
Predictions of other observable phenomerion are deduced from
the hypothesis,
5. Occurrence or non-occurrence of the predicted phenomenon is

observed.

6. The hypothesis is accepted, modified or rejected in accordance
with the degree of fulfillment of the predication. .

The above method is also needed in solving all the problems of

AW -

our daily life. i |

*life of-the student.

scientifi . )
f Canon Wilson ( 1867):-"‘Sc1cncc is

‘' The teaching Og
ientific attitude, 10 © s o .
cjline include Ownfﬁzgﬁmias or supersution-
ded judgments 21 ery beneficial in 1ate?

kn S 5
These attitudes or discip
developed will prove v

critical thinking, suspen
Such qualities once

ELF

TE YOURS :
EVALUA | sciences and give

meaning of P!rrys_ica
puted educationists. .
d concept of Physical Sciences-

1. Explain the
definitions of re
Explain the nature an

‘Wwhat

is its scope in the modern world-? e
3. Define the Concept of Physical Sciences. Also stete s ”
" and its scope. - N -
Define the Concept of Physical Sciences. What is its pla

in the School curriculum?



~ as a mer

- and mathematics prop

Al

History of Physical Scie

of science that developed out of ot e e

until aro the study of nature i
und the end of the 19th century, as “n aml:“;ll::}:osoghy known,
Sophy”. Today,

Physics is ultima
- tely defined as the sty
re : e
lationships between them, Physics i: ISYS of matter, energy and the

most basic pure sci :
science; its dis i 0
natural sciences, si 3 coveries find applications throughout the

Kanada was the first t i
0 systematically devel i

e y develop a theory of ato
e g:fﬁ:ls u:’;mher elaborz.xted by the Buddhist atomistsrglim
i d'ng tht? Ist millennium CE. Pakudha Kaccayana, a 6th
% Pmpor:u:z:d p!:;losopher and contemporary of Gautama Buddha:

_ 1deas about the atomic constituti i
world. These philosophers believed that other elemen;n\:eiem;h?szgﬁ

palpable and hence comprised minuscule particles of matter. The last

?;:r;‘u:;u:eaparticlc of matter t.hat could not be subdivided further was
rmanu. These philosophers considered the atom to be

indestructible and hence eternal. The Buddhists thought atoms to be minute

objects unable to be seen to the nak
( . seent ed eye that come into being and vanish
in an instant. The Vaishesika School of philosophers believed %hat anV:lt]::

22

fundamental branch

ome senses, the oldest and ‘

¢ point in space. Indian theori€s aer
R i o

d enmeshed in plulosophx as they ¢

| experience OF experimentation:

an astronom.-
n, while

(499 AD) proposed the ool of astronomy

In Indi

abSlI‘aCt an .
*g rotatio

ersona '
Arynbhnta’s Aryabhatiya

1 tha Somayaji (144 Vi
Nllakaﬂ osed a Seml'heh

4-1544) of the Kerala Sch

ocentric model resembling the

Taconic system.
Contribution ol In¢
the talents of Indian sci
in many different areas,
chemistry and biology. $ome 0
way to advanced scientific re:searc inm
Some of the prominent Indian Scientists wh o
including their contributions aré narrated hereunder: N .
prafulla Chandra Ray: (1861-1944): Famous academlcftanl an&
chemist, known for being the founder. of Bengal Chemicals
Pharmaceuticals, India’s first pharmaceutlcal company- :

Salim Ali: (1896-1987): Naturalist who helped develop Omithology;
also known as the “pirdman of India”. _

Srinivasa Ramanujan: (1887-1920): Mathematician Ir_:nown for
his brilliant contributions to contributions to mathematical analysis, number
theory, infinite series and continued fractions.

C.V. Raman: (1888-1970): Sir Chandrasekhara Venkata Raman,
General Fellow of Royal Society of London (FRS) was an Indian physicist,
born in the former Madras Province, whose ground breaking work in the
field of light scattering earned him the 1930 Nobel Prize for Physics.

Homi Jehangir Bhabha: (1909-1966): Theoretical physicist; best
known as the chief architect of the Indian atomic energy program.

adish Chandra Bose: (1858-1937): Physicist, biologist and
estigation of radio and microwave

From C. V. Raman 0 Salhs
entists and inventors have been fully establishe

including physics, medicine,'mathemau:si
fthem have also contributed in2 substan ::
h in many different regions of the woric-

ose name come into mind

f Indian Scientists:

Jag
archaeologist who pioneered the inv
optics.

Satyendra Nath Bose: (1894-1974): Mathematician and physicist;
best known for his collaboration with Albert Einstein in formulating a
theory related to the gas like qualities of electromagnetic radiation.

A.P.J. Abdul Kalam: (1931-2015): Known for his crucial role in
the development of India’s missile and nuclear weapons programs.

Har Gobind Khorana: (1922-2011): Biochemist who won the
Nobel Prize in 1968 for demonstrating how the nucleotides in nucleic
acids control the synthesis of proteins.



S. PED
Indian 1:' Abhyankar: (1939.29 AGOGY OF PHYSICAL SCIENC
athematician known fo ;?)3 Shreeram Shankar Abhy, Ek M.D,
T his buti ankar ;
Meghnad Saha: (1393 contributions 10 Algebraic Geomg,
= €

Saha : .
€quation, which e 1956): Astrophysicist who dev elopeq o]

Xplains chemi

Subrahma emical and physical conditi
nva nditions i
the Nobel Prize i: 1I;Chandr"as.ekhar:(1910-1995). Astro ns-ms
massive stars. s foris ; i

Raj Reddy: :
h y:(1937-): D j i
American computer sci ): Dabbala Rajagopal “Raj” Reddy is an Ing;
for his work mr cientist and a winner of the Turing Award, b nding
Ay ::]ted to large scale artificial inelligence systoms *knowy
al Sahni: (1891-1949): Pal i |
: : Pale botan i
on the fossils of the Indian subcontinent B Teseire
Prasanta Chandra M :
¥ ahalanobis: (1893-1972): istici
physicist who founded the Indian Statistical Institute e
Conclusion: In the end, i id i .
' . , it can be said in a nutshell that
zzcsict:ir:;gnﬂl c?f Inc_ilan science and technology is staggering arfd ttll:: :bepth
\ gives just an ample gli i i dia’s scientioy
ey ple glimpse into the genius of India’s scientisty

research on the evolutionary sta;te: 3
of

EVALUATE YOURSELF

1. Write a brief note on the History of Physical Science

2. Listthe cqntributfon of Indian Scientists in the ever-growing
field of science with special reference to their contributions

in the field of Physics & Chemistry.
3. D_escn'bq some of the_major life changing Physical Science
discoveries with special emphasis on Teaching of Physical

Science.

—

nd Objectives of Te
Physical Sciences

vided into following four

Note: This Chapter has been further sub-di

Chapters:

‘Aims’ and ‘Objectives’
as to develop in the

the spirit of enquire
gesthetic

Differentiate Between the Terms
«gcjence Education will be strengthened O
d values such as

child well-defined abilities an
creativity, objectivity, the courage 10 question, and an
sensibility”. '

—National Policy on Education (1992)
ey demand a

education are proad. Th
llectual,

“The objectives of science
t leads towards the inte

program rich in experience tha
psychaiogical and social growth of young people”.
_Thurber and Collette

Science plays a very vital role
important place in school curricu
modification in the behavior of students i.e. C
ways of thinking, living and attitudes towards life.

AIMS AND OBJECTIVES
ucation is the deliberate & systematic influence
ature through instruction and

in our everyday life. it also have a
l[um as it bring out the desirable
hange in their habits, actions

Acc to Redden : Ed
exerted by the mature person upon the imm
25
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EhDAF;OGY OF PHYSICAL SCIENCE (M.p.y
physical, .mletlectual, aesthetic, social &
ng acc. to.mdividual & social need directeq
ucate & his creates as the final end”.

This definiti

: 1tion explai i - ;

S o ];iams the aim of education which are to be achieve
L wﬂuo e formal teaching of a number of subjects

oW. 2 . & . . -

of information 81:301;- Tht? aim of science teaching Is not the imparting

relationship uh: a few skills but to attain the understanding of the
) P which connects the answer to the problem”.

Indian se:;ow?s a time when science was not a compulsory subject in

technolety alcl’ S even up to matric level. But living in a modern

g gically oner.lted society science has become compulsory subject

r all the children in all school as.

Life —— Social values (Norm) —>  Aims of Education

|

General objective of
teaching science

h -
Safrr.omous development of
tpu'ltual Powers of human bej
owards the union of the ed

Specific objectives of
Teaching science

AIMS & OBJECTIVES OF EDUCATION

Introduction : All activities have a purpose. A purpose less activity
is ineffective. The purpose of the activity is goal, aim or objective. For
achieving a goal effectively. We need to clearly identify the purpose of
the activity, plan the experiences & evaluate the success with the help
of clear goals. We compare the success of our endeavor in achieving the
planned activities. Every science teacher has to know about the aims &
objectives of teaching science. It will help the teacher to frame the
curriculum, identify the teaching methodology, observe the learning
experiences & evaluate learning outputs.

AIMS : Aims are in definite and general in nature. Aims are ideals
as long term goals, they are the high expectations that we like to realize
as learning outcomes of imparting the knowledge of the science. They
also direct the whole teaching programs & are indefinite or also take a
long time for achievement. Every science teacher should know about the

aims of teaching of science.

OBJECTIVES

The aims of education which can be achi
as objective. It is the part of an aim & indicates an en

achievement.

eved in a school are called
d point of possible

{ are Precise,

pecomeé meaning 0
& in a teaching

hey indicate
changes in the p
of instructions.

a .
bghavioral

are immediate
from subject to
clearly defined
ful to the students
— leaning
the
upil after

It is the

Objectives |

com Jetion '
expelz:led terminal behavior of the

|earner.
DIFERE

OBJECTIVES

s are broad & general.

1. Aim
se to

They are not of much u
a teacher.

yﬁ?ns are directions in

education.
3. Aims are long term goals &

are closed to the ideals to be

realized.

4K long term planning and
some serious Funuctionable
effort on the part of teacher

is required.
5. Aims are indefinite in nature.

6. The school & society are
responsible for their fulfillment
as attainment because it
involves all round growth.

7. They are difficult to evaluate.

NCE BETWEEN AIMS &

Fig 2.1 Difference perween
Aims & Objectives

OBJECTIVES

Objectives are meaningful &

useful to teachers as they are
specific, clear & Precisely
defined.

2. Objective are the end point
of the Possible achievement.

3. Objective are short term

goals and to be achieved
classroom

1.

through
Instructions.

4. Short term planning within
the specified limited
resources and time by
subject teacher is required.

5. Objectives are definite and
specific in nature.

6. The teacheris responsible for
their fulfillment or attainment.

]

7. They can be easily evaluated
through the expected

behavioral changes of
learning outcomes.
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PEDAGOGY OF PHYSIC
' (SICAL
EVALUATE YOURSELF SCIENCE ™

1.
‘Objectiyes
d]\(es b

Diﬂefe"ﬁate b
etween the terms ‘Aims’
regards the field of e'tciucalia::on,s e

Define ‘Aims’
. and also define ‘Objectives’
asic differences between the two {ﬂg .

What Qre the

'}

opr'nent of child’s pcrsonality and
[f Physical Science

of education-
rdance

armonious devel
pe in acco

‘ Introduction: H
the general aims

ency etc. are
to be made effecti n
ral aims of education. The following ma
Physical Science teaching are: )
A. Knowledge: This aim has received the top P
to other aims. Pupils studying Physical Science s
knowledge of:
() Fundament
(ii) Facts for Physical Sci

(iii) Inter-dependence an

social effici
teaching is
with the gené

riority as compared
hould acquire the

al principles and concepts useful in daily life.

ence study.
d relationship of different branches of
science. ‘

(iv) Knowledg
) Natural phenomena going on.
1 rules o

e of plants and animals.

(vi) Knowledge of genera f health and human body etc.

B. Skills: Physical Science students should acquire skills in
experimentation,, construction, observation, drawing etc. Expcrimanmtion
and construction skills include handling, arranging, prcserving, and

repairing scientific instruments.
C. Abilities: The Physical Sci
abilities such as ability to:

(i) Sense a problem

(v

ence teaching should develop certain

29

in objectives of



i : PED
(l) Organize and interpret AGOGY OF PHYSICAL SCIENCE
(ili) Analyse M, s, OF TEACHING PHYSIC ‘
iv . - iias of clubs. excursions, 11 | .
i ?;;;I;Nﬁ':p etc. The motivational techniques like rewards Jrllmr;::llr;;;1 -
W praise and blame. rivalry and emulation €€ shoul
(vi) Organi i |
N ibiti tcacher. ‘ | 6
) Di P Appreciation: The appreciation of natural beauty. SCIi€ _1 t;
D e k. H P cienti d ur must form the outcome of Physic3d
and express scientific termi inventions. scientists, endeavo o ange fos
inology gcience teaching. For the purpose the teacher shoU™ . B s
:;hou]d relate the life histories of scientists and should keeP e
, ew inventions in science- N
mind 15 devil’s

(viii) Improvi
provise and mani f
nipulate instrume i
nts using the
. acquired

touch with then
re: As the empty

knowledge.
D. Attitud
N . : es: Physica] S . .
scientific atti cience teaching di . e work for Leist |
e di a:(;hmdes an?ong sy S%ud;:fsﬂ};‘mcmcates th otk II Pr(:lv];ﬁ"[;igcal Scl:-ience student should not while away his leisure
s i e e i Shouldsbomd'be e \‘-‘01"]5- min rep)arc inks, soaps. boot polishes and other daily useful thimgs
FICe ;t hefSh.e S i e S X Pald veed HLII . ::La:] keip hobbies (;fstamp collecting. coin collecting. photo'__rra_ch;-‘
R S gr wing pardening study of plants and animals of of minerals €t He
P : rawing, £ g. 3 § e
e e can learn 10 improvise certain i struments. learn 1© play for music
instruments along with its construction knewledge.

r Living: A Physical Gcjence student should
jseases 10

2 and erad -ation of d
15t himsc[f\\ith his own

cultural cond

J. Training for Bette
5 and means ©
1ealth, and shou

f preventic
1d be able to adju
nomic and

(b) Open-minded

(c) Respectful o s vi )
p f others’ view point and is ready to discuss hj know the way

maintain good | o
itions.

problems with others and accepts what appears correct.
the thi(:;sh}]l :f:::: r:efs t::da:z;ers to ‘what’s’ an_d ‘whys’ and ‘how’s’ of domestic, social environment and €co . B
T pts the natural things as such. K. Forming Basis for Career: The attitudes and interests of <
(e) Objective in his approach to problems. «udents should well be adiudged by the Physical Science reachers and
(f) Not a believer of superstitions and misbelieves ' they should impart them the knowl?dge an.:cnrdingl).: An artﬂst can nev u.r
(g) Follower of cause and effect relationshi ' be a doctor. So nothing shuul_d be _torcled me t}?e, l‘n.mds otwt‘hc’ stugiij-r:;.
(h) Truthful in hi ) h p- : Accc]‘erﬂtlon ShOL_lld be prow_dcd in hfs own dl.'r‘u,tlonﬂto get a su table
is experimentation and conclusions. vocation and fit himself well in society and prove an asset o it.
Aims at Different Stages: The aims differ a bit at difterent stages
ge of objectives is required at early stages W hile
ded at higher stages. So

Preliminary knowled

complete and comp
capabilities of pupils should be kept inm

(i) Impartial and unbiased in his judgments.
(j) Adopts planned procedure in solving a problem.

lex objectives are nee
ind. The aims and objectives © f

have been summarized in

E. Reflective Thinking: With th i
- - : e above attitudes developed
Physical S i ienti 1 sencd
: ;; oﬁlemm;::;:nsen:ge:; ;;ull han.ddlea problem §c1ent1ﬁ?ally. He will se Teaching Physical Science at different stages
i ’t_h it etct evi Bnc'e,.orgamze and interpret the d:g the proceedings of the All India Seminar on the Teaching of Science in
pothesis, test its validity and finally draw conclusions Secondary Schools, published by Ministry of Education in 1956. TheY
) are as follows:
ence at Primary Stage: The aims and

impartially. The training in the scientific method should be one of the
! Teaching Physical Sci

important aims of teaching Physical Science.
objectives of teaching Physica

| Science at Primary School level should

ol F. Habits: Certain socially desirable habits like honesty, truth,
Ig cranc;.. self-fconﬁdence, self-reliance etc. should be inculcated through be:
e teachipg of Physical Science. " |
¢ 1. Arousing and maintaining interest in nature and in the physical
and social environment, arousing love for nature and its SOUrces.

aim at developing
hobbies, in’

1
N

(_;. Interests: The teaching of science should also
some mtv.:erests in reading scientific literature, in scientific
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[ENCES AT MIDUE

2. De .
- Developin AGOGY OF PHY
i S|
8 the habit of observati CAL SCIENCE (M p oo PAISCA . )
Yan E¥plofation; class =L *.‘33"‘5'-'/0” | (1 and 1V 1 tud
(v) In © 25565 and 1V )

and systematic wa .
Y of thinking
3. Developi . ficatj
inventi C|0p|ng the child’ on jtation
tive faculties, 1ld’s powers of manipulative, creatj > pgien* and sanit el .
4, . ’ Ive (v) In classes and ¥ €I T
DBVe]opmg neat " ‘1 [his is essent! 1] as the interm<t
5 and orderly habi giphabets- 1T 1l
- Inculcation of habi : 4 1 L Litsof the scientific measurement and th
Teaching Ph ADIGDEhealthtultiving, ::]d cumpnunds are written in the Roman &1 ~
above, the followi ySlc?l Science at Middle Stage: i ‘ (vi) peveloping proper understanding ot mair
the Middl owing aims and objectives .ge. In addition to the L and processes 10 the ph}hlt.'dl and biologicar =
e School level: are suitable for inculcation P””“'p]LS and p
I Acossie i 5. Middle Stage: ‘
__\-Acquisition of a kind of inft i is hift to the acqt! ron nowiE=="
which may also se information concerning nature and sci (i) At this Sta&° emphasis may s i acquistie” -
2D rve as the basis for a late Physical Science?:n science 1 erher with ¢ ability to think logically. to drav =
o . eveloping the ability to reach generalizati e ke decisions at a higher level.
solving every problem. - generalization and to appl Ly  orusics, Chemistry. BiOWOS
3 pEe St PLY them ;i) Science should be taught as Physie R i
. Understandin H -e~iplinary achto science |earning instead Of genects
g the impact of i i Af[ronnmy.Adlstlpllﬂdl'} appro gt S antific hase
4. Developing i : P . Physical Science on ways of life. --t')q]cc would be more effective in prmidmgihc necessary scientiiis e
ping interest in scientific hobbies .
5. Inspiring children by stori o to youns people:
AN y stories about scientists and their discoveries. 3. Secondary Stage:
Stages: At thge S ysical Science at Secondary and Senior Secondary ~ (i) At the secondary sStage Physical Science <hould be taught 4= =
Physical Science_t:::}?daryhand Senior Secondary stages, the aims 3 discipline of the mind and a preparation for higher education.
1. To familiari ing ghiould A% ' (ii) At the lower secondary class's Physics- Chemistry. Biology an<
make him underlsénn;;m? pupil with the world in which he lives and to Earth Sciences should be taught as compulsory subjects
adjust himself to his emz;g:;za of science on society so as to enable him (i) At the higher secondary stage there should be diversificatior ol
2. To acquaint hi ent. . courses and provision for specialization.
. aint him with the ‘scientific method’ :
develop the scientific attitude. and to enable him to EVALUAT E YOURSELF
3.To giveﬂlepupilahist 1 H . . . . t ddle
orical perspective, so that he ma 1. whatarethe aims of teaching of PhySicalSCiencea middle,
- . . H] un . .
the evolution of the scientific development. y understand secondary and senior secondary stages in e schools?
Ed M KOthﬂri-COmmiSSEOn (1964-66)-10+2 Pattern/The Indi 2. What are the aims of teaching physical Sciences in schogis
; ﬂcatlf)n Comimssion (1964-66) has suggested the aims and obj ecﬁ'a" as regarding the acquisition of scientific knowledge. skills
of teaching Physical Science at various levels: jectives and abilities, etc. by the pupils in the schools?
1. Lower Primary Stage: 3. Whatarethe different stages of gaining scientific knowledge
(i) At the lower prima in the schools and what are the various aims at those
: ry stage the a g X gl A
environment-social, physical and Eiologic;iem should be on the childs respective stages? Explain 11 detail.
(ii) In classes I and II, th 4. What are the various aims and objectives Of teaching
. H c aCCCnt H . . - . .
formation of healthy habits. should be on cleanliness and physical science at various levels In the light of the
(i) Developme : recommendationsvma e by M. Kothari Commission and
pment of power of observation. . : the Indian Education Commission?
I 00




DUCATIONAL OBJECTIVES
has classified the

pLOOM'S TAXONOMY OF £ :
and Bloom’s Taxonomy of Educational objectves
educational goals into three domains.
Taxonomy of Educational Objectives
't G, i Cognitive objectives Affective objectives psychomotor objectives
: , 7 BlOOm ’s Ta (Benjamin Bloom (1956) (krath wohl, blloom Simpson (1966)
| Educati Xonomy of , and maria (1964)  Hamow (1972)
ca . p "
onal Ob.] ectives Bloom’s instructional objectives are related to learning outcomes
% . . . .y -
which are achieved in terms of change of behavior of learmer Wit
stipulated period of fixed duration. Behavior is divided into three domains:
BLOOM'S TAXONOMY Domains of Bhaviour (Includes 3H's)
COQHi&ve i l ’ l i
i (What Pomam Effective Domai *l Congitive (knowing) Affective(Feeling) Psychomotor (Doing)
will the in
student d (What does he do Conative Domain (Head) (Heart) (Hand)
o ;i .
?) to it or with it?) (How does he dojiy) & cognitive Domain
1 > Knowledge ’_, According to Bloom’s cognitive domain of the taxonomy consist
1 Receivin : p —— uc - : :
2— . 1 Perception ° of six broad categories.
Comprehension 2 —» Responding a 7
2
3 |—> Application 3 |—» Valuing = _
4 —» Analysi 3 [—» Guided
= 4 — Organization 4 ggsﬁc’"?e Evaluation
5 [—> Synthesis et Synthesis
5 —»Characterization 5 Complex Overt ﬁ Analysis
6 [ Evaluation Response /_ Application
/. Comprehension
f Knowledge A

BLOOM'S TAXONOMY OF EDUCATIONAL OE

“Taxonomy” means
a SIEem.-o
This domain includes those educational objectives which are
concerned with the recalling & Trecognition of the knowledge &
eals with activities

:l’em:l:":c)t’l\l::: ll.?)loo;fs faxonomy presen 2 system of classificati

_a.,__.'_ . Dr. Benjamin S.B R g e |

itor of the book Taxonoml;o z'oé‘dmquwoq%ﬁag% e Jevelopment of intellectual skills & abilities. It de

classification of Educational goals’ prod ucational objectives’ — | elated to head (mind). It comprised of acquisition & manipulation of
and university examiners. Taxonoml;r meansmd' by a committee of col ege factual information.

' - & asysi%: of classification Bloom & his associates have classified the objectives related to

X d from the lowest to highest

'®ad cognitive domain into 6 categories arrange
level € functioning as
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AGOGY OF PHYSICAL SCIENCE

ttis th
e lowest lev
imari el of objecti
n . object
Primarily aims for the achisi ives bejop,

Princip| . »

- m ) . nery|;
divided imothe content point of view th : s
o 0 'to three levels, e_...kil?‘iv_lidge category js

Knowledge )
Know l l
spe:gi?igg of  Knowledge of ways and
means of dealing Knowledge of
with specifics Uft')fvfmal and
(a) Knowled ; i
ge of specifics : It :
means recall of specific tenninojog}

fac . . .
1 ts & information. It is again divided into two
. anwledge of terminology. -
o 2. Knowledge of specific facts.
) Knowledge of wa
! ! ys & m i i
includes the ways & means z?zig:zigF aling with specific ;
It is further divided into - HEIEE & rfeizig
< knowledge of convention.
< knowledge of trends & sequences
% knowledge of criteria
< knowledge of methodology
¢ knowledge of classification & categories.
(c) Il(.nowlefige_ of universal & abstractions : It is related with
aws, principles, generalization & theories. It classify as
¢ Knowledge of principles & generalization
¢ Knowledge of stories & structures
2. Comprehension (Understandi i
. ng) : It is based upon the
lﬁnzlv:ii_g% ag I:herit is no ;qao“[l;gge, there will be no comprel]:ension.
me ¢ understanding of the facts, ideas s, proces:
principles, or theories etc. o fum?thoqu, =3
Comprehension
1 \*1

Translation  |nterpretation ~ Extrapolation

MmsT
(a) Tranclatinn :
{ knowledg

Lf‘]'I]T'IUH"li ated

& [ranslation Of one level

& Translation from one

& Translate from onc VCrl

(b) [nterpretation !r_ mear
verify, cite examples.

(c) Extrapolation It mean
d it to other fields
) facts & amves d

(
exten
differcmiation ir

3. Application

knowledge

ONAL OBJECT]

[t includes

il
il

IVES __———

, peneralize

10 € -tymate e Wt ' -

the proce

t conciu

& understanding 4rc require

For this category. g
e use of abstraction in partictied

n includes th

The facts, princi
tion objective has threc
cts, laws, prin

Applicalio
situations.
“Thus applica

(a) Genera

(b) Diagnosis
(c) Application of contents. terms

4. Analysis

Analysis
cognitive process lhatqi :
application of an idea, fact. prin¢
matter into its clements & exploring
elements & those methods by whi
realization of these objectives the student
necessary skill in drawing inferences, disc
selection & separating apart 1
concept. object or principle.

levels

lization of fa
of pupil’s weaknesses.
&

refers to an understanding at
nvolves knowledge.
iples or theo
the mutu
ch they

Analysis of elements
Analysis of elements : It includes
elements included in a communication.

Analysis of relationship : It includes t

between both elements & parts ©

ples ideas. rules & theories M

he different components or ¢le

Analysis of relationship

ne

ciples & theo!
|aws by the pupl

higher level itis @ <
comprehension a8 - ell

n It includes the diysier

| chip between I

al relation
hrough =

are organized
are expected U
riminating, Making 70w

[ IR

ents O
emens ¢

Analysis of organize-
prinaples

the identification of cntical

he connections & interactions

f communication.
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Analysis of e PEI.)AGOGY OF PHYSICAL SCIENCE ¢,
Stematic amangemen su'f;dml"'ln;iple t It includes the organizeq 4

re which holds icati ang
S. Synthesis the communication toge

The object; .
acquire neceé':::;":;iﬁelongmg to this category aim to help the stydep,
Pf"m idea, object, co ty to com!)me the different elements or compone to
L. a figure of wi o o-Pt O Princlple so.asto produce integrated pi s
Present a theo eness. He may altogether be expected to propaga, ,
view points ]_?é or PHUCI.ple by combining different a_lp.proaches, idea 0:
things or ideas ﬁma}’ arive at something new or originate some ngy,
way T, a sni:r Synthesizing all what is known to him earlier. In gy;¢
activitigs at thres !esvsell:. given on the creative behavior. It includes (p,

(@) Unique combination by arranging different elements ; |,
involves the development of a communication in which t,
writer or speaker attempts to convey ideas, feelings, g
experiences to other. For example skill of writing the ideas
after properly organizing them. ’

(b) Suggests new plans by combining all elements : The play
should satisfy the requirements of a task which may be given
to the students. For example ability to plan a unit of instruction
for a particular teaching situation, an ability to tell the method
of testing hypothesis etc.

(c) Establish an abstract relationship among different elements;
It includes the development of abstract relations either to classify
or to explain particular data or phenomena or the deduction of
proposition & relation from a set of basic proposition or symbolic
representation.

6. Evaluation

It represents the highest level of the his belonging to the cognitive
domain. This category objectives aims to develop in the learner the
ability to make proper value adjustment about what has been required by
him in the form of knowledge, understanding application, analysis and
synthesis. As a result the learner is expected to take proper decision
about the value of a particular idea, object, principle or theory. So he
may arrive at an appropriate decision about the matter & methods.
Evaluation has two levels.

(a) Judgment in terms of internal evidences : It includes those
evidences for the evaluation of the communication which are
internal such as logical, accuracy, consistency etc.

(b) Judgment in terms of external evidences : In this the material
is evaluated on the basis of selected criteria. These criteria
include the methods, rules or norms, with the help of which
such decisions are taken.

0
Category
1. Knowledge
¢ specifics

wledge 0
/ 1. I‘(nOKnWIe dge of terminology

<l (@) fic facts
f speciiic
(b) Knowledge O p o s of dea

2 Knowledge of ways an
specific
(a) Knowledge of con
(b) Knowledge of tren
(c) Knowledge of cla.55|
(d) Knowledge of crteria |
(e) Knowledge of methodo og){acﬁons e
Knowledgde of universal and abstr s

? (a) Knowledge of principles and generaliz

(b) Knowledge of Theories and st

_— | 4 Translation

2. Interpretation
3. Exploration 1

3. Application
— imation of Abstractions
1. Application O A -

2 Application of phenomenon of conc
3. Prediction of prop
4. Analysis

ventions

ds and s€ .
fications and categone

LQVCI

ructures

er effects

|

1. Analysis of Elements .
2. Analysis of Relationship o
3. Analysis of Organizational Principles

5. Synthesis

I

Medium Level

1. Production of a unique communication _
2. Production of a plan or proposed set of_operatuons.
3. Derivation of a set of abstract relations.

6. Evaluati_on

High Level 1. Judgment in terms of Interval evidence.

2. Judgment in terms of External criteria
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AR
eeling je related with he

divided the affectiv art. Bloom, Krathye

e domain into follow;
Wing five
Pang

Character-
zation

Organization

é Valuing \

Z Responding

Z Receiving ‘\\ |

(a) Receivi i
s ob;:cgig; a::)tend:qg : It represents the initial category f, |
st wi:h tl::longlqg to affective domain. It is direct?; |
e sensitivity of students. Which i
presence of some activi muli, It includes incalontior ™
nCe ty or stimuli. It includes inculcati
e : S inculcat
In interests, attitudes, values or ideas. This objecti\:grL:sf

following three levels.
E:; Awareness of stimuli or situation or phenomena
Willingness to receiv imuli '
e these st ituati
eiittan imuli as to attend situation or
(c) To control the attention of the learner.

(b) fl_l;sgj:n:;:go:r Ilt ii:plrese_ms the secqnd level of the objectives |
lariacch a%t enzss t;: :nij::g tfim at_Tectlve domain. once a learner
made to respond to it aspactli?fular Idea ible which & manifes ”
b ety like y as pl?ssmle whlch' is manifested
Rane . like obey:ng, answering, reading,

sing recording, writing, & reacting to a stimulus.
Responding has following three levels.
(1) Learner’s obedience for responding.
(2) Learner’s willijiness to responding.
o (‘f)charner’s satisf¥ction in responding.
¢) Valuing : Valuing depe ies i
receiving and re%po:fdir:lis. l}foi?lctifl:ihe;hfh?r:vng;ﬁa:)erg Zrlﬁfirll‘;

[ . l
P . . H

This category has three Jevels.
(1) Acceptance of value.
(3) Commitment of value,

(2) Preference of value.

. This category ©

f relatively enduring /value strucfu

by organizing :7ing the different value
y .

i me. Ultimately this ca
3?;3::::?2 tl):az;":h alued structure of
phiIosophy of life. It has three Type
(1) The organization of the values In
(2) The interrelationship among thc? va
(3) The establishment of thtt:1 dc;]rfu:an: T:l:Iesc

. ation : It is the highes
¥ Ebl}::;:::sntz)::c:zgingllo the affegclive domain. Teache

i f the pupils very casily.
racterize the knowledge of sgste:.n of : .
;::azhis stage it is destined to imbibe 115 own life style t™WO

Jevels.
2.

1. Generalised set
it is the end point or ultimate goal of the process
PSYCOMOTOR DOMAIN

pattern which
tegory

from time to ti
¢ learner to form @ set val
types of activities -

a system.
Jues & the determination.

ategory of the
r can

Characterization
of education.

Infact

Complex
Overt
response

Mechanism
Guided Response

Perception

psychomotor objectives are concerned with th

hysical activities & the development of the skills.

all activities related with hand.

Acc. to E.G Simpson’s (1966), the objectives of psychomotor
domain aré divided in the following five levels.

1. Perception : Itis lowest level in the psychomotor domain. It

is primarily determined with the activities relating to senses. It

is always acquired through experience & systematic training.

Set : It means the initial adjustment which occurs for specific
activities & experiences related with mental, physical & emotional

e training of student’s
This domain include

2,

levels.

3. Guided response : Itist
skill & external behavior of a learner under guidan

person.

he initial stage of developing a practical
ce of another
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4 M P
echani EDAGO
soms anism : At this [ GY OF PHYSICAL SCIENC L
ta-Sk gets d vel self Conrd E M-Du ]
5. eveloped in the Smdl ence & skill for do: 4
ents. ing

Com
Plex ov
this domai ert response : It is saj
main : It is sai .
. & learner acquir d to be the highest [es
ccomplish the m es so much efficiency & evel of
- and time. ost complex task with mimy skill thy
i mum
us we ¢ €ne;
the onclude t 8y
teac?;um-an behavior into l‘:ngloom has categorized all the 3 domaj
er in making hi rious objectives which a omain of
1s teaching learning process eﬁ‘re very useful for g
ective.

EVALUATE YOURSELF

1. Discuss th
e cogniti :
Taxonomy. gnitive and Affective Domains of Bloom’s -
2. Discuss i ;
n detail Bloom’
examples. oom’s Taxonomy of objectives with

3. Explain the si. i
six educatio jecti
il nal objectives as narrated in the
4. Explai i i ‘
plain the educational objectives determined by Bloom

/_
characterist

Instructional Objective

at the School Stage 2

Sciences

jcsof a good objec
lows.

The cha:acteristics are as fol

Clear precise &s
havioral outcomes.

pecific.

. Describe be

1
2
3. Attainable.

4, Useful for the students.
5

6

~ According to general aims.

Appropriateness accor

of the students.
7 practicability.
ives will be considered t

The object
f scien

Realize the jmportance 0
se of pleasure in
d technology in m

f things aro

2. Derive @ sen
of science an

3. Observe the world o
the underlying scientific

4. Appreciate the contr

progress.
5. Appreciate the history

ages.
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ding to maturi

o be realized if the pupil

understanding

und them and t
principles, pro¢

ibution ma

of scientific developments

tive

ty as well as background

s can
ce in human progress:
he advancement

odern world.
ake a delight at

esses efC.

de by scientists t0 human

through the




N objective of

the lea

el education

S ation is the change in the behay;
VIOr

| Overall objectives of knowledge l

e o 1

'

Subject wise objecti
0 jectives of knowl
(Science, Mathematics, Languagzdgfc)

!

Class wise objecti
jective of kno
(Classes, 13t 7th gth et:;!eage

'

L Instructional objectives ,

BAS '
IS FOR THE FORMULATION OF OBJECTIVES

The mai
ain sources for the formulation of objectives are:

Nautre of the learner

Inﬂuen;:e of science a{ /\ \

Nature of the society

technology on society

Feasibility Na
_ ture of the
Constraints subject matter

Nature of /

Educational System

expected from all the three behavioral i
xpect ! _ domains, namel iti
(knowing), conative (doing) and affective (felling). Therefo)r(;: (\:&?hg:r:n\::

ulate in objecti
certain objectives so that d ,
esj

w careé of _
o ome of the teaching an

upil
in be

7.

speciﬂcatio
Science
1.

to mention t

L avioral terms =
I‘; acquires k‘nowled

RE
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The mons P
€ maj EDAGOGY OF PHYsICAL
a5

SCIENCE

F TEACHING PHYSICAL.

he objectives of teachingbe ;;ll;ys?ict:] s
three domains in which vio! '
d learnin ects. Moreover-

ional objectives set for

i.e the expe .
of teaching ph

t us mention the major objectives

these

Objective : The pupil
. and processes related With

Knowledge 3
concepts, definitions

terms, facts,
physical science. :
Understanding Objective : The pupil dev
of terms, facts, concepts, definitions, Pt

related with physical science.
Application Objective : The pupil appl
understanding of the subject to the day to day ac
new or unfamiliar situations.
gkill Objective : The pupil develops v
skill, manipulative skills, dissecting P
and preserving skills etc. _
Interest Skill : The pupil develops interest in world of science-
Attitude objective : The pupil develops scientific attitude
f physical science.

through the teaching 0
Appreciation objective : The pupil appreciates

of science t0 human welfare.
n for the Objectives of Te

velops undETStanding
nciples and process

ies his knowledge and
tivities and the

arious skills like drawjng
ills, collecting mounting

the contribution

aching physical-

Knowledge : It specifies that the pupil should acquire the

knowledge of :

1. Scientific terms, concep
Basic facts to read and
Natural phenomenon.
Man’s use and manipulati
Correlation and inter-dependence of
science.

Modern inventions of science.

7. Human machine and its functioning.
The knowledge aim can be considered t
pupils recall and recognize scientific terms,
symbols, principles and processes.

ts, formulae and processes.
understand scientific literature.

on of nature.
various branches of

o

o be realized if the
facts, concepts,



. rstandipg .
1S tmnsformeg -i:chen a subject

Considereq 0 be
&

F PHYSICAL scigy

6 is taught properly:: o
mali::&ig;standing, This objecl}veo‘:led&
Explain facts e 4

phenomen on.

- Discrimi
princi;;;'s"a;;’-oieslsween closely related concepts, f,
) es and phenomenon. P
3. Translatetables, symb.
one form to another,
] Interpret charts, graph, data, concepts etc.
- INustrate scientific terms, facts, concepts, phenomengp, ete

6. i
(li._ocate €ITors 1In faulty statements, concepts, processe
lagrams and experiments. ;

7. Identify relationships between various facts, concepy
process and phenomenon, P |

3. (?eT;:iDc;t:;n:sh:e S‘::;enc?'teaching in .sch_ools must b? geared fy,
‘ , the capacities of application. A pupil, who hag

realized this objective, will be in a position to: ’

- Give reasons for scientific phenomenon.

- Draw interences and conclusions from observed facts,

. Analyze the given data.

- Formulate hypothesis based on observations.

. Verify or reject hypothesis.

. Give new illustrations.

find cause and effect relationship.

suggest appropriate procedures.

predict new happenings.

Establish relationship between various facts, concepts,

process and phenomenon.

4. Skills : The pupils through the study of science, are expected
to develop these types of skills. ,

» oncepts principles Processeg
an

ols, formulas, terms, and concepts fr,
|

S WL B W —

(A) Drawing skill.
(B) Manipulative and Experimental skills.
(C) Dissecting skills,
(A) Drawing skill : The pupils can
1. Draw sketches and diagrams at reasonable speed.
2. Label diagrams neatly, correctly and methodically.
3. Draw proportionate diagrams of specimens, apparatus '
ete, i

6.

[ 14

ONAL OBJECTIVES OF TEACHING PHYSICAL .. _ '
STRUEE 4. Represent faithfully the vanous parts of specimen.

appayatus etc.

(B) Manipulative skill : The pupils can

|. Keep the apparatus and specimen in order
2. Handle apparatus properly.
3. Improvise apparatus, models and expenments ‘
4. Take necessary precautions in handling apparatus and

performing experiments.
5. Perform experiments at a reasonable speed.
issecting skills : The pupils can

= ? Selecli appropriate specimen for the given purp§scs

2. Locates and removes the desired parts of the specimen
without any damage. _ )
Displays the req sired parts of the specimen neatly an
accurately.
Interest : it is the fun tion of s.cience to inculcate .~1mrang.l!rl11r-:l
pupils, a living and sustaining interest it the g:.vuronmcpnna
which they live and explore opportunities to satisfy their 1
urge of curiosity and creativity. . ' ‘
The children who have developed such on interest, will always
be on the look out to :
1. Read scientific literature.
2. Collect specimens, pictures of scientists, sC

etc.

Take to scientific hobbies. _
Participate in debates and declamations on science.

Meet reputed men of science whenever there is an occasion.

ientific information

Visit places of scientific interest. B
Actively participate in science clubs and science fairs.

Undertake some science projects.

It is one of the most important functions of science
scientific attitude

to behave in the

® NoWn AW

Attitudes : ; _
teaching to develop and train the pupils for

toward life, this quality help the pupils
following manner. They will i
1. Base their judgment on verified facts (not on opa‘mon)

2. Be free from prejudice and always welcome new ideas and

discoveries.

3. React favorably to efforts made to use science towards human

welfare.




.

4 Be : PEDAGOGY oF PHYSICAL Scj
5 B ready to reconsider their own judgment.
- Be free from superstitions.

g. Be objective in their approach.
- Be honest ang truthful in recording and collecting SCieny;
o

ENCE M.p

data,

7. Appreciation : Appreciation can be taught through hig,

science, modern inventions, life stories of the scientist, im
of modern science on life etc. P

The objective will be considered to be realised if the pupils
(1) realise the importance of science in human prgress.

(i) derive a sense of pleasure in understanding the advancen,
of science and technology in modern world b

(ifi) observe the world of things around them and take a delight A
the underlying scientific principles, processes etc.

(iv) appreciate the contribution made by scientists to hy

Map
progress,
(v) appreciate the history of scientific developments through th,
ages.

Instructional Objectives

Educational Aims : Educational aims are the broad goals, purpos.m
or targets planned to be achieved through education. It is Just a simple

idea or philosophy but it lacks specificity. These are very difficult ang
comprehensive to achieve. '

Types of Objectives

G

Educational objectives ‘ Instructional Objectiveq

Educational Objective
Educational objectives imply the changes
that we try to produce in a child by
educational activities. These are broad
and general, theoretical, indirect and
formal, concerned with the entire
education. Main source is social
philosophy which can be achieved within
a long period of duration (from primary
to university level).

Educational Aims

Educational
objectives

Instructional
Objectives

Fig. 2.2 A diagrammatic view
of aims and objectives.

. Dutc .
|cﬂmlr:g thin the limited

[
Jearn

analYZC activity.

tional O
mes whic

|n$tﬂl‘

o cific, definite, tangiblc.‘ o
) spcbove figure may well illustrate
The 8

Iy
. that could be cast
and basic ta“-gﬂshxlc Educational aims o

w

riod and means
P auite broad: b children is t© POV
. . The objective of educating cads
n. Or knoWlCdgc thFh 1 1
. ional objectives arc ngful &
because teaching is 3 means

the content EDUCATION IS A

He believes that —
urpos€

EROCESS

Educai;iona] rning Expenence
" Opjectves i "3 Change o
penavior

hich suggest

It is a statement or @ form of gtcgo;ycﬁ\:iﬁes which Is
:des direction to O .

proyides goal. Objectives are classified

5. Instructionat objectives

Objective H .
kind of change. it

adniigned for achieving ultimate
e

categories. oy
1 Educational objectives

info TWO

Eductional Obj/ecﬁves

r VY

Chenge in Behavior

lnstrﬁcted Objectives

objectives in behavioral terms : e
occupy the central pla‘.:e in teaclut:lig s
f these in his teachmg._With e help o
t the lesson plan ina well balanc

Writing :
The learning objectives
(e use 0

the teacher has to make us
these objectives the teacher can presen

& well planned way. .

Specifications of objectives in
prove more affective & purposeful i
languages.

A : ay
task of teaching & learning m:
fathey are translated into behavioral
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TIVES OF TEACHING PHYS! ager (1962)
. : - 3

I. Modification part
Modif;
that are deg;

related instruction as learning

2. Content part

cation part ; Thjs part represents the behaviory) ch
gned to occur in the behavior of the learner Ihroug:n 8
experiences. t

C‘?"‘eﬂf part : This part refers to the syllabus in Particular 5,
€ curriculum in genera] to be covered by the related iﬂStruction

Therefore, the writing of an objective in behavioral termg is aly,
done in relation to the following three things. -

1. The nature of the objective i.e knowledge, applicatiop ete

2. The area or domain of the behavior i.e cognitive, affectiye

3. The specific content areas in which behavioral Changeg
planned to be brought about i.e measurement of temperaru,-e‘
sources of heat etc.

There are several methods of writing objectives in behavioum
terms. The three main approaches are as follows

1. Robert Mager’s approach
2. Robert Miller’s approach
3. RCEM approach (Regional college of Education, Mysore)

RCEM Approach - (Regional College of education, Mysore)

Both Mager’s & Miller’s approach have remained unsuccessfy|
in the task of writing all instructional objectives belonging to a|
the three domains of the behavior where Mager’s approach serves |
the purpose of cognitive & affective objective. Miller’s scheme js |
meant for psychomotor objectives. Both of these approaches lay
emphasis on associated action verbs. |

On account of these limitations both these approaches have come |
into severe attack in our country & now being replaced by a more
reasonable approach known as RCEM approach developed by regional
college of education, mysore.

The basic principle of RCEM approach is that a person can learn
to the maximum through his own mental process & abilities. In this
scheme lengthy list of action verbs like Mager’s & Miller’s have not
been used. RCEM also adopted Bloom’s taxonomy of educational
objectives with slight modification in it

Bloom taxonomy divided cognitive domain into six categories.

OBJEC F _
UCHONA; Mager's Approach : Accorc | behavior expect

, escribe ted Bloom’ tives of
oclives er’s approach has .adOPHe explains 'he—objec s
ob) ers. Mag .yt fobjcc‘[lve-s- ; ction verbs
the 1€ ase for the writing oin A list of associated 2

starting and affective dom‘an s shown below.

cognitiVe "4 affective domai itive domain
0

n Verbs

: tio
: Associated Ac
j 3 name, recall,
+ive Objective ” e, rec:
l Conn Define, list, Label, mea;:uce state, write,
1 KﬂOWledga recognize, select, Rep ’
3 underline. _ e explain,
i Change, c'ass'fy'.d's?“ng:;ne illustrate,
comprehension formulate, identify, justify, :
& summarize, translate. o Compute,
Change, Choose, Construct,
3 Applicalion Discover, Demonstrate etc. S
' jate , compa .
Analyse, Associate , € _ otc.
4.| Analysis : Argue, Conclude, Derive, Plscf:ge e
.| Synthesis Choose, Criticize, Determine, |
' tion N
6. Evalua o Domain
3 List of Action verbs for Affective

Associated Action Verbs

Affective Domain fy, Observe,

i . Ask, Accept, Discover, Identi
1.| Receling Prefer, Receive, Select etc.

. . ist,
Answer, Complete, Derive, Discuss, Lis

é' Responding Write, Assist, Record.
iscriminate,
Accept, choose, dem_onstrate. D;scnm
3| Valing Prefer, recognize Indicate, Attain.
dge, Find,
izi Associate, Compare, Correlate, UJ:; 5?5.
| Organ=nd Determine, Relate, Select, syn
i ify, Develop,
ization Accept, Decide, Change, }dentsfy,
Ko st Prove, Verify, Discriminate.

D) = 3 [‘Oach iS
2. Robert’s Miller’s APP‘_“)a‘fh i Bogggii:drsllf;;nip&iller put
'+ writing psychomotor objectives in b e a list of
;Sed ﬁ:jr ;Tj;msnft,wsmyc based on skill analysis. He.aiso gav
ar :
a(;:\:ciated action verbs for the psychomotor domain
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L SCl

cording 10 RCEM

. List of
Action Vi
erbs fo '
Ps . r Psychom
p—
- | Heflex m ssociateqd ONAL 0BJE
ovements | Relax, Stretch, j Action g objectives in pehavioral terms ¢ e
2. - etc. - Jerk, Lengthen . [n order 10 write the objective, according 10 subjec -mat've
Basic fundamental ' roac_on' of appropriate mental processes are necessary- Th;' Obje;‘:;ct
Movements g:-lcmp. Catch, Drink, Walk o i Bézln n behavioml terms by combing the elements of the subJ
3. | Physi ; » Run, gg s wr ental activity. 2
hysical abilities Increase, St A patte! ?:;llo wing types of instructional objectives should be considered
. Conduct 'etc S Begin ' el ing lesson in the subject life science- _ .
4. | Perceptual abilities s ' ' By for the P owledge objectives . Understanding objectives
melling, Hearin g . RO ion objecti 4. Skill objectives
] g, Throw; Wri i Application objectives _ )
5. | Skilled M iy o i Caty [3-' ]|o\1:fli)ng instructional objectives should be written by the tea-cher
ovements Dance, Drive, Pla ; ; olanning the lesson. How a teacher should write instructional
6. | Non-Di . » Play, Swim, Speai be.forc‘v}:as are made clear through the following example shown below.
g o:"'D'SQJrs_ive o : » Ty obJeC“ Exampie No. 1 showing instructional objectives
mmunication etc. , Stand, Mimic, Pose, gy 4 et physical science Topic : Light and shadow
RCEM sch . | [nstjructional objectives : After studying the lesson, students will
schem
e have only four categories. The three ( N pe able © )
anajy wledge *
. Knd 2. Recall shadow. 3

m.. I _

& made only on
oot ot e category termed as creativity i
gories are divided into 17 mental ;gé:sigi]:_{af_ F{l the
1lities,

are given as follows.

Bloom's Taxonomy

of objectives of Objectives

RCEM
system| Mental Processes/Abilit
18

Knowl :
edge Knowledge 1. Recall
2. Recogni
Comprehensi <
(Uners me:]r:'sl:logr; Understanding | 1. Seeing relationship
. ( 2. Cite example ?
; 3. Discriminate
4. Classify
5. Interpret
6. Verify
— 7. Generali
o : ize
plication Application 1. Reasonout
2. Formulate hy is
pothesis
3. Establish. Hypothesi
4. Infers i~ ‘
: 5. Predict
Analysis
Creativity Anal
gwws (skill s
 Evaluation 3' sy
att . Evaluate

|. Define light. ‘
3. List yarious Juminous objects-

4, List various non- luminous objec
5, Name the things essential for shal

UnderStanding :

ts.
dow formation. '

juminous Objects-

Juminous and non-
Jucent and opaque

1. Distinguish between
2. Classify objects according to transparent, trans
objects.
3. Explain the formation of shadow. P
Application :
1. Discover the reason for the formation of shadow.
2. Reason out why we cannot see in @ dark room.
Skill :
1. Identify the transparent, translucent and opaque objects.
Example No- 2 showing instructional objectives
Subject :- Physical science Topic : Air Pollution
After studying the lesson, students will be able to

Knowledge :
|. Define air pollution
2. Recognize the pollutants res

Understanding :
|. Discriminate air po
2. Distinguish the different

ponsible for air pollution.

[lutants on the basis of their origin
sources of air pollutants




wess

ree meninl prt

anly th
L Crcall"m (skill) objectives ‘ﬂ::m!ﬁm’ five mental
5. Under t::cfocd whereas Torrance has SU§ .
- arf me - -‘C‘l‘m‘ Tl
]Z‘ Sum Some preventive measures to control ajr Pollur: pﬂ,ccssc .'|‘n of abilities within the categor
Reason oyt why smoking is injurious to health 6. The compil _ff & arbitrary. ful for the teacher u_
Skill : quite subjcd:wluded that. It is \a);1‘:“ liln making teaching
1 v 0 : -
l. Estimate the annual air pollution so, it c"‘:sﬁ ;chavioral terms which helps
2. Necessary precautions to avoid air pollution write ObJ;cr:c\csS effective. S
Advantages of RCEM Approach |caming EVALUATE YOUR Euc)b cives? How it
l: Development of this scheme in Indian context is its ch " do you mean by instructional Iajff instyuctional
in itself & is very useful in writing objectives in ::2:?;: 1. Whﬂ;ﬂzgt for teachers to formu
= imp®. ives? Give
. iectives? . bjectives’
2. In it mental process are emphasized. o et;t;re the three domains ofEducanorlal obJ
i . R . -
3. Objecu_ves of .t.hree dqmams can be written, in behaviory tem 2. WZmpIeS of each of th-em . piectives of tea(hlng
& applicable in teaching & training. ex o ofesan instructional obj formation of
4. More specific than the Mager’s & Miller’s approach 3, write @ bnﬂ; ces at the school stage and the
5. It is useful in writing text- items with much clarity. Il Phys'chisigectional objectives. e especially
6. This scheme has saved the teachers from lengthy list of actig, these ! acteristics of a good objecti
Neths. ' 4. Whatare thﬁ d;{:fa of education? ' nat s
7. It help in describing objectives in behavioral terms & thyg i as regards the  for the formulation of objeCt'Yes? w t; -
gt s i 5. whatis the bas? foe petween educational objectives
8. The objectives of all school teaching subjects can be " the basic dlffere_”gt'ves? . .
convientenly written with the help of 17 frames / statemenf mstmctional objecti h of writing objeCthes-’
proposed in it. By placing the elements of content in blap Wwhat is Robert Mager’s approlac
spaces. : 6. :n with the help of examples. ¥ . ctives?
3 . _ r Explain h of writing obje
9. It makes the task of evaluation & test construction quite simple what is Robert Miller’s GPP"; 0‘:1Ce |poofsuitab|€ examples.
& objective. 7. W is approach with the \ -l
10. The writing of objectives by this method helps the teacher 5 iscuss th ip w about the approach given by Reg:égm
well as learners to seek their goals more easily & satisfacmrﬂy g. What do you r'IOt. n, Mysore (populaﬂy known as -
o etsbnhinialy i t;qf) E?L\:szt;zg'objﬁtives in behavioural te":?ng'of
. oach) o : i teachi
Aeiiatons & Disedvantages ?ﬁfﬂeip of suitable examples in the light of

to the school students?

1. In RCEM approach, there is imbalance in the distribution of | o
ulate specific objectives In behaviou

. " : i ience
mental abilities among different objectives of cognitive, affective physical S¢

& psychomotor domain. . How will you form : ; ?
2. Selzcszion of a mental process creates difficulty. ’ terms in teaching of Physical SCIerICeSe e dnbacRe f
3. The distribution of mental processes among the objectives of 10. How did RCEM approach overcgil;lluss
| all the three domains are not equal. ' Mager's and Miller’s approach? .
| 4. In this scheme only 17 mental processes or abilities are included
| while scientists have mentioned 120 mental processes. Hence 000

17 mental processes/abilities look too small & incomplete. ﬁ
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@0 Physical Science Teacher;
Qualities and Responsibilitieg
% e

Introduction:

. Physical science enco
scie : 1 mpasses a b
the :;lﬁc l:fnb.lects. ‘At Middle, Secondary and Senjor Secor:; 2d ra
00L; the subject of “Physical Science,” ; oY Stages iy

a bro N s ,” includes an jntr :
ad range of scientific principles. Topics include physics 0:}:':;% to
’ is

aS"OﬂOmy g .

» geology, env i . .

at OSPhCﬁCScienceand lron'mental science, biologica] SCience.
» and earth science. Physical science teachers jp, .

these to the studen
: s to prepare them fi in- uce
their schooling is over. P or more in-depth study Jate, after |

In addition to their regular teac

hing dutie i ;
may also be expected to serve as m - ® Physical science

eac .
entor teachers, study hall sy -

fields.

Forall levels engaging the students j ..
' tsin lab i i
and other hands-on activities helps them unz; activities, building modes,

.

students to understand and enjoy the material

Qualities and Responsibilities

.yt of P
qualities and responsibilities of the p ysical Science Teacher: The

hysical Science teachers determine

56

c .
pHY { extent their effectiveness in the classroom and, ultimately. the

a X . [
a " they have on student achievement. Several specific characteristics
jmpa

sical Science teachers’ and their responsibilities ns well as their

ofhPhEiors that contribute directly to effective teaching are listed under the
av o

[lowing categorics:

The teacher as a person

Classroom management and organization

planning and organizing for instruction

Implementing instruction

Monitoring student progress and potential

fo

professionalism

1. The Teacher as a Person: Teachers are the representatives of
h their content areas and their schools. How teachers present themselves
bot' an impression on administrators, colleagues, parents, and students.
v student links the preference for a particular subject to a teacher
oﬂer;laway the subject was taught. In addition, how the teacher interacts
aqd t tfe upils has an impact on the students’ experience in the class. The
o ’sp rfrsonality is one of the first sets of characteristics to look for in
wac}‘gcti\]:e teacher. Many aspects of effective teaching can be cultivated,
anleit is difficult to effect change in an individual’s personality. A teacher
:: a persoh and more particularly a Physical Sc'ie.n.ce teacher must

have the following qualities and traits of responsibility:

Assumes ownership for the classroom and students’ success.
Uses personal experiences to provide real-world examples in
teaching.

Understands students’ feelings.

Admits mistakes and corrects them immediately.

Thinks about and reflects on practice. -

Displays a sense of humor.

Dresses appropriately for the position.

Is responsive to situations and students’ needs.

Enjoys teaching and expects students to enjoy learning.

Listens attentively to student questions, comments, and concerns.
Responds to students with respect, even in difficult situations.

Conducts one-on-one conversations with students.
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PEDAGOGY OF PHYSICA
Trears Students equally and fairly.

E : ... ,
N8ages in positive dialogue and interaction
outside the classroom. With g, .

lnvc§ts time with single students or smal|
Outside the classroom.

deny,
ups of Studgy,

Maintains a professional manner at all times,
Addresses students by name.

Speaks in an appropriate tone and volume,
Works actively with students.

2. Classroom Management and Organization: A classroop,
tell-tale signs of its user’s style. Books and other required teachi;ev .
are arranged so that frequently needed ones are easily accessjpje

Iture arrangement and classroom displays often reveal how the te;ch e

uses the space. A Physical Science teacher possesses the t‘onowinr
8|

qualities and owns the responsibilities:

Manages student behavior through clear expectations and fip,
and consistent responses to student actions.

Covers walls with student work, student-made Signs, memcqs
and calendars of student events. &

Emphasizes students addressing one another in a Positive apg !
respectful manner. |

Maximizes the physical aspect of the environment.

Arranges classroom so that all students can see and hear
instruction.

Provides easy access to instructional materials.

Establishes procedures for running the classroom and handling
routine student needs.

Provides positive reinforcement and specific, timely feedback.
Notes positive interactions among students.
Disciplines students with dignity and respect.

Shows evidence of established student routines for
responsibilities and student leadershi p.

Exhibits consistency and fairness in management style.
Involves students in formulating classroom rules,

" the material to the students and the provision of exp

bserver in the
prehend

pstruction: An o

zing for | leacher can quickly com

ng and Organ!

3, Pllnnfeﬂecﬁw Physical Science objectives and activines
, ofan & by viewing the daily lesson OWETRELLR o
fhe reacher’s Womc (eacher is able to share wha t to note, however, that 3
sted- FURTEE Jesson of the day. It is importan” tion of what should
fE;'ow'uP . mcta final product; it is merely 'dcsj:;n 't guarantee high-
[esson s_nf—l'he classroom. Thus, 2 good -I:‘lm tributes to ineffective
be ng in put a poor plan most certainly con following qualities
quality insu.l[];t:’r:‘; Physical Science teacher has the
etion. e lities:
and resl’“::,-ljzs Jesson plans for every school da}i. S
. easa b]ucpnnt 0
Develops a syllabus 0 scr;objectiV5 and activities so that they

Gives students an agenda o
know the daily plan.
Uses student assessment an

0l i . iti IaﬂS.

her-developed assessments th_at promoteiglger-order
ninking skills and are aligned with curriculum gu .l

5 earning objectives into the lesson plans.

ly stated objectives that have

d diagnostic data in instructional

Creates teac

[ncorporates state |
Writes lesson plans with clear

measurable outcomes. l
lncludeé use of available materials in lesson plans.

Incorporates technology in lesson plans. -
Integrates other content areas when appropriate.
[ndicates start and ending times for activities in lesson plans.

i ious
Includes activities and strategies to engage students of varl

ability levels in lesson plans. '
Writes lesson plans that address revi
remediation and enrichment.

Incorporates effective quiestioning into lesson plans. l
Addresses different learning modalities and styles in less?n plans.
Effective teaching combines -the
rganization, effective plar.mmg,
The classroom presentation of
eriences for the students

ew of materials or

4. Implementing Instruction:
essence of good classroom managem'en_t, \
and the teacher’s personal characteristics.



Makes changes to instruction throughout the
Student feedback,

Encoumgcs Student-to-student
throughout the lesson.

Provides OPPortunities for review and practice,
Focuses

learning at the beginning of the class time,
g Student Progress and Potential:

and Student-to-teacher imeraction

S. Monitorin
and more i

S necessary 1o fill in that g

ap. Monitoring student pro
need not be solely the res

gress and potentia|
ponsibility

of the teacher; indeed, an effective

d 4

Provi

nt
Designs nsses§’:1°
content and skills. .

rts In
provides progﬂess'rcp:i
Practices differentiate -
O duces class newslett .
Pm' ains class Web page fea
Main

e
assignments ing informal progre ki
icates US
Communt

. 10NS.
mcatlon
in commu es
iate and clear language ! ience teacher engaagn
- s eppere eTh effective Physical s:i:j administrators
<cm: The a
essionalism:
l:» :\lr:fwith students,
in dialo

. ctive
colleagues, Pare;::;' and experpse. Efgy e
tes respect, accessibi . ;afquestionl“g an 2 master
! sistently dcr{:oqz“zti fied by their adept U e true teacher lsards the
:eachers are BaSIlyl 1d€ iven in the c]aSSrOU[.n‘ lechl’liqu‘e as rcg
quality of ins;ru;l:_(:: Enastering the teaching
of teaching. AN

ports.

4
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Subject of Physical Science;
the following qualities and

PEDAGOGY o PH
the concerneq ¢, o
. responsibilities.
Practices honest, two- .
administrators.

Cher j &
wa .
y commumcation bety,

- . ee
Ma b
Intains accurate records. achtr&

Is able to discuss teaching philomph
Attends grade-level meetings and j g

Aﬂer}ds and participates in fac
meetings.

Satrue e

pl
ulty and otpe, s¢ o

Focuses on students. " " .
Performs assigned duties,

Volunteers to assist others.

Seeks community involvement.

Seeks leadership roles on school commite

Works collaboratively with faculty and sta;fs e
Attends professional development opponuni‘ti
Provides constructive feedback during meetines.
Supports school initiatives, .

Submits required reports accurately and on time

Writ tructi .
€S cons ctive, grammancally correct communicar
lons,

' Subject-Speciﬂc Qualities of Physi i
::ci:ﬁ;f; dls‘I:o;eries are constantly adding{; l:;c: csl:::gni:; t::thm
iy discusz;; e ?el.lEﬂ‘ecuw tez_:chers engage students in t:xperimem?t \
g [:11 of the latest findings and developments taking placej v
teld.. They are aware of changes and highlight new ang lonJ;!:

discoveries with
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4, Use of Reference Books: Various reference books are published
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ks to maximum possible extent. In the school
libraries, there should be provision of extra science books; as such liter.ature
will help in prompting scientific attitude among the students. No science
teacher can play effective role in developing scientific attitudes among
the students unless and until he does not possess such kind of attitudes.

5, Using Personal Examples: As said that students consider teacher
as their role model and try to imitate him in every possible respect. Teacher
should make use of scientific methods for imparting information regarding
scientific facts and concepts. Not only this, he should make use of his
personal experiences during the teaching process. Majority of the experts
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Teacher should make use of obtained time in such a way that studentsca
get opportunities to get involved in various experimentation process
conducted in the laboratory of the school. Science teacher shou
unc!erstand the fact that as science is a practical subject, thus, laborate]
period can offer various opportunities for the students to leam certt
elements of scientific attitude in them.

) 9. Use of Scientific Literature: It has been found that students Wil
remain er!gaged in reading scientific literature and other books get scientifi
attitudes in themselves developed more easily and quickly in comparis¥
to those who do not engage themselves in such activities. Thus, teach f
should encourage the students to read supplementary and reference book
written on the science. This can only be done in case there is @ S¢P

professionalism? .
How should a Physical science teacher plan and organize

for instruction in the classroom? HOW he/should implement

the plan and later on how hefshe should monitor the

progress of the students?

4. What subject-specific qualities Physical Science teacher
must possess besides their normal qualities and
responsibilities? Explain in detail.

5. Explain the Role of Physical Sciences teacher in the

development of Scientific Attitude among the students.
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( Developing of Teaching Sig jero Teaching (Skill of |
eveloping ¢aching Skills through Micro Teaching (Skill of

Probing Questions, Skill of Introducing the Lesson, Skill of

Explaining, Skill of Illustration with Examples, Skill of Using
Blackboard/Chalkboard Writing and Skill of Sti

mulus Variation))

e

—

‘Microteaching is defined gs 4 System of controlled practice that

makes it possi%:le fo concentrate on specified teaching behavior and to
practice teaching under controlled conditions.”

- D.W. Allen & A.W. Eve (1968)

The modern age is leading towards the concept that the teachers
are not born, but they can be made.The responsibility of producing
competent teachers goes to the training institutions. Educational
technology has played the key role in this job. Now the teacher’s behavior

can be modified. In order to modify teacher’s behavior the technique can
be effectively used.

Getting in front of students is a territying experience for a budding
teacher. One may earnestly try to prepare him or herself: read books
about teaching methods attend lectures and take courses on
communication skill. Yet, in theory everything seems much simpler than
in practice. The complexity of a teaching situation can be overwhelming.
To deal effectively with it, teachers must not only have a good knowledge
of the subject in hand, but also some communication skills such as
ability to observe, supervise, lead a discussion and pose questions.
Furthermore, a teacher should be aware of how students perceive him or
her. This perception is sometimes quite different from the teacher’s self-
image. It is difficult to self assess one’s own abilities and we benefit
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res PO NTS OF MICRO TEAC . s
& The involvement of the following comEonent E’;’;s“;‘fc::i:‘::z::ggl::
ecessany’ [n the absence of any component the succ
n
is doub'mL. teaching Gituations : It consists of size of the class,
L :r:;r:- of the content and teaching method etc. There are 5 to
10 students in the class and the teaching Pcriod fanges from 5
to 10 minutes- The content is presemed in a unit.
5. Teaching skill : The development of teaching-skills of the
' student’s teachers is provided in the training programme such
as explaining skill, skill of black-board writing, skill of probing
questions etc.
3. Student Teacher : The student who. gets the training of a
dent- teacher.During training his various

teacher is called stu

capacities are develope

management, capability of

of organizing various program of the school etc

4 Feed-back Devices : Providing feedback is essential to bring
changes in the behavior of the students. Feedback can be

provided through videotape and feed-back questionnaires

d in him, such as capacity of class
maintaining discipline and capacity
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Phase two-Skill A
phase, Student-teacher
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Cquisition Phase ; | is also
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but scaled down, 1o practice the same behi:::::rdm m“"\
Phase three-Transfer Phase : It is algo kno ;-

Student-teachers are Wit

they have acquired

desired behavior or skill up 10 the mark.

The following steps are recom SUcossful micy,
teaching session - Teaching among teadn::‘-:ﬁc:l:\.i\d

iludmhu.
Step one-Orientation
Theoretical back d, merits and :
iy ‘ ckground, merits and demerits ofmm‘h

Step Two-Discussion of Teaching Skills

Concept of teaching skills should be cleared. At least five
skills should be selected and explained at length with the
handbooks developed by competent
be discussed before practice.

Step Three-Presentation of Model Lesson
Model lesson of comresponding skills is demonstrated by the trained
teacher educator in selected subjects 1o the student teacher.
Step Four-Presentation of Micro lesson plan -
Student-teacher selocts one topic or unit for micro-lesson and

of
muu.mm-.ﬁ:b.,

..... . -
f your choice, pgescnt it lla:s?and
ot he students In your cla !
b ith the intention 0

Process

end of the session, the student-teacher will have:
ad we A;ll:m best he/she can teach
2 ::“ﬂml his het strengths
j { Mﬂ i o
: (ord 216X for
od huv het

s effective teaching styles

erstanding of vanous

improvement

bility 1o provide and receive effective
a

i i le
cycle : The Mlqrplca'chmg cycl
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(;ﬂ planneng ln:ra:ﬂ ,3;4“': ;hnut f:nnc':o lesson” i.c. a shor:
vl b he will teach in front of a “micro-class
' -Mhudmb, a supervisor and peers if necessary.
w ﬂohmdd weaching skills if required to help
.:um The student teacher is asked to teaqh
g { the teaching skills enumerated earlier. Hls
el ol siudents, peers and the supervisor using
e h{:o recording can be done if facilities permil.
Ma 10 minutes sE3sion as pluuud_ , the teacher 15
foodback on the deficsencics noticed in his teaching methot_iology.
F;,m. sided by playing back the video recording. Using thc
ey i ask:dmre-phnhisleswnkecpmg
comments 1 V) retcach immediatel the same lesson 1o another
- rq::llfdn s m:ia of teaching, fw{ihack and re-teaching help
roo C.‘_m_ skills one at a time. Several such
fe ieacher 10 EDPIOVE his I e
sequences can be planned af the departmental level. 'Colagucsh .
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A. X OWINg varigb| oP to cre? .c d confidence
Time; 36 mins; €s shoy g use mmitment 2
B » 30 minutes, d be sen :
s Nurnber of stud takeni a Pf'c 4 /res behaVIOF ‘o studCﬂt
C. Supervisors; o S sl A g fiel feedbac is giver
D. Te . » One or tWQ e’l
achmg techni in e used for
. nique o ep ds isors
Step S Supervisor himself f feedback by superior v; f‘a Tlfﬁs an ings by]f ; bo togﬁa ;erfo : of student-teacher
P Six- Videg Talli® d-bac
Peers s:imulated conditions 3 o wrPfe'ati o and 1€ .
0 i ter i
college itself, uld act as pupils, Microteaching- ?hﬂ ecdbackuid gt the pmfessiona Uperiv1scg;1thei;:}rlcts;r; i .
Ste IS conducteq j gnder e g If feed back of his mini 165577 who
P Seven-Practice 1 the gy ked 0 present 8 5% at, the supery team e"‘be; )
chi irs . e . S
An ?:Jieast five skills may:: teaching skills ¢ rf;r?liﬂ“"” wg ?he?:;)e;;cer summarizes the cOm : gjngr?:)edpr::: §
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A ro. ucing the lesson, owing list Oﬁeachinne timg {he ’laiﬂ"'e e force faer;]y w1t?‘1 ‘he team O that all comm-ents are
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Q Encouraging student’s art S an oort following is a series of suggestions on how to giveé and recelve
Q Explaining. participation. db;l]l(ei l:r e teaching workshop-
Q .
Effective use of black-board . fcedback ) )
Step eight-Observ : L 4 are giving feedback, try 10 develop the skill to give an
ob ; ation of teachin g skill when Y0 k :
servation of teaching skill-i fective feedback- ] . . a
Ch g skill-is done by espectful, give specific but detailed comment, start on
aracteristi peers and supervi o Bereshr : o collegiality, listen
? cs of a good qualit - 1Sors positive note, do not bejudgmental, maintain collegia ity, li
The felicitator should tick y presentation and speak in turm, S0 that everyone can hear all the comments,
presentation. ick Yes or No when assessing) complete the Microteaching Feedback Form.
LA Be descriptive and specific, rather than evaluative.
4 with strengths of the presentation.

Begin and en
Be specific rather
Describe somethin
Choose one or tWo things the person can
Avoid conclusions about motives or feelings.

than general.

The felicitato
r should tick Yes
or No when assessi
Ing) whether k
g the person can act up

the presentation stimulating- 2
-visualization is clear and well-structured
;nc!udes g'raphic elements and optical stimuli
asily legible writing e
colors help to focus on the important aspects

on.
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acks of Micro-Teaching are a

|t is more time consuming as a traine

practice on¢ skill only.

It presents fragmented view of teaching.
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skills but hardly trains him to meet the needs of the real teaching
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The immediate feedbac
in all conditions.
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e will take 36 minutes 1O
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- Itdepresses the ¢
evolves someth;
flexible,

reativity ofteachcrs, Durin
Ng new but he has 1, Stop as ¢, :
e
. Micro-Tmching can be carried op succes;
environment but generally it is foung c
flexible,
9. It wastes a lot of time of st

or 5 to 10 minutes where

sfully only

IaSSI‘OOm situaﬁl]nsl::

udents. Each Micro lesson

! : the main emphasis ;s on goesﬁn

technique, learning by studens js almost ignored_, ing

10. !V!icro-Tcaching alone may not pe sufficient, There
Integrating it with other teaching techniques,

Micro Teaching Skills

: Teaching is a complex phenomenon that comprises of Varip
specific teaching skills. A skill s defined as any repeated activity wp;
we do in our classroom to make our teaching — learn ing process Effemivce
These teaching skills canbe defined as a set of inter- related comp‘,nems.
teaching behavior for the realization of specific instructional Objectiyes

Acc to Pass : “Teaching skills are a set of related teaching g or
behavior performed with the intention to facilitate pupil’s learning”.

Acc to N.L Gage (1968) : “Teaching skills\are specific instructiong|
activities & procedures that a teacher may use in his class-room, These
are related to the various stages of teaching or in the continuous flow of
the teacher’s behavior”, (Performance)

is need of

These components in teaching behavior may be modified through
the exercise done in micro- teaching & thus a pupil teacher may be able
to acquire necessary teaching skills for becoming an effective teacher,

There are various skills which can be developed among pupil-
teacher given

By Allen and Rayans (1969)
By B.K Passi (1976)
By L.C Singh

- 14 skills
- 13 skills

-2 skills

_ skill

; kill of giving

' Use of higher ©

: skill

g black-board

ing pupil participatio”
i _

siill of 15"

¢ pacing the lessO”
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skill rder questions

estions
1 of divergent qU
skill of

Of le ctur. ing
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[ creating S€t
o introducing
the lesson

| |ntroducing the
Jesson

Presentation

— Questioning
skills
structured

classroom
question

— fluency in
questioning

- Question delive
& distribution

—Use of higher
order questions

— Presentation
skills

— Pacing of the
lesson

— Lecturing

— Explaining

— Discussing

— Demonstrating
— lllustration with
examples

— Using teaching
aids

—Using blackboard

L Stimulus variation
| Silence &
non-verbal cues
— Reinforcement

— Managerial skills
— Promoting Pupil
Participation

— Recognizing
Attending behavior

L Management of
class

— probing question, [~

. SKILL OF PROBING QUESTIONING
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According to Parker:
activity”.
ccordi T
According to Ryburn: “it is no exaggeration to say that the success

of teachers in any particular lesso : -
; o . n, and in teachin
up his ability to question well” g in general depends

Questioning plays an indispensable part in fearning, teaching and

testing. The success of teaching to a great extent depends upon the skill
or art with which we put questions.

Purpose of Questions:
O To test the previous knowledge of students.

Classificalion of Questions

v . v

Formal Questions Nalural Questions

Questioning is the key to all educative

Teaching
Closed Questions J::éll?lgp;rg Open Questions
Questions

lQueslions
.

Preliminary Questions

Developing Questions  Recapitulatory Questions
Q To arouse motivation.
O To find out the weakness of the students.
Q To enhance the confidence of the students.
@ To recapitulate the lessons.
O To keep the children mentally alert and active.
Components of skill of Probing Questions
Questioning skill is composed of two aspects. The first aspect
includes the structuring of the question and the second aspect includes
the presentation of the questions in the classroom.
|. Structure of questions
I. Relevancy
[1l. Clarity
V. Grammatically Correctness.
2. Presentation of questions
I. Voice
11 Distribution of Questions
(a) Whole class
(c) To students non volunteers

II. Conciseness
IV. Speciﬁcity

1. Speed and pause

(b) To student volunteers



R
s
be understandable by all the students of the ¢lagg so 4 U ]

raming the questions following things should be ke’p[ i d“{ing |

1. Rc]mucy: A relevant question is that which relamlnd' l
the subject-matter, so that students May answer th uted ‘0

meclly, An ielevant question distracts the 5

the students and students get confused.

I1. Clarity: A questions-asked 10 the students shoy)y
other else students will not be able to understand tha
clearly.

I11. Conciseness: Questions should be precise, A brief,
and to the point. A question which is lengthy or he;s iregy
words is not good. So a question is neither {00 lop CXtrg
too short but it should solve its purpose properly & no

IV. Specification: A question should not be general, l.t
be specific. It means we ask such a question whic

single answer. A general question couldn’t able ¢

its purpose and produces confusion j

students.

V. Grammatical correctness: While framing question
s—hguld be kept in_mind that the question shq I?(? "o
g:ammalim]ly correct. If it is not grammatical| Py

. sometime the meaning of the question is change'zl e

- Fresentation of questions: During the teachip. Iéa i
g;oe:is;{l: teacher asks varioys questions to his stud‘cms. ;? lt::g
presented before the student is right he wij ly
understand the quest; ive i ot

. D.
IV. Teachers behavior. _ 1]
ructuring of questions: It means while CO”S‘TUcnn |
questions we should keep in mind that all the Question, B th |

ttEmiOn of

€ Clegy
questinns

shoy]
h h as 3

- 0 Solve
n the mingd of the

as follows:

L. Voi
c;:::a?]l;jt]ge c:egcher: The voice of the teacher should be
Eﬁsﬁaﬁi .mo tha.tﬂl the students wil] be easily follow
Otherwise they may ask the teacher to repeat

too slowly. It is also

er asking a question
rstand and think about
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be asked to front benches as well as to backbenchers. The
students who are interested to give responses should be
involved but the students who don't take interest should
all be involved so that each and every student of the class
should remain active and alert and always be the part of
interaction.

Teacher’s Behavior: The behavior of the teacher ;houl_d
be normal and soft and language should be casy and simple.
He should not be in hurry or over excited. The body
language of the teacher should be proper. He asks the
questions in a normal and interesting way so that students
will particular in they teaching-learning process.

SKILL OF QUESTIONING

Class

No.

Ho:‘ecl Duration

?upilc Session; Teach/Reteach
0

Tallies Rating Scale
(frequency Exteremely
occurrence) | poor-excellent)

Components

1 | Structure of the Question
o Relevancy 0123456
_(Ily” Conciseness 0123456
| iy Crarity 01234586
L) Specificity 0123456
Grammatically Correctness 0123456
2 | Presentation of Question
() Voice ' 0123456
(] Speed and Pause 0123456
3//Uf5tribulion of Questions
() Whole Class 0123456
(I To Student Volunteers 0123456
() To Student Non-Volunteers 0123456
4 | Teacher Behaviour 0123456
0 - Exteremely Poor 4 - Good
1 - Very Poor 5 - Very Good
2 - Poor 6 - Excellent
3 - Average

PEDAGOGY OF PHYSICAL SCiEyc,. . H
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2 Plan-1 oy
Micro Lesson \

. i tions’
«skill of Probing Ques
Date :
Roll no D sevesimenaeens [ance Class . gth
ioct . Physical sci€ i :
?:;lf . Air around US Duration : g-g min,
Pupil teacher’s activity Student's activity

Air

1. Well students, t%li ;nzyw;at
is earth surrounde .
2. Good, what is air made up of 7 ﬁf is made of gagey
~ Now tell me the namé of main itrogen, oxygen, ¢,
s sent in air water vapors ete, 2
gases pre Np78%, Op21%.

0 f these
4. Wha is the %oage O 03%, watervapours, 2,
gases Dust particles N
5. Good, any other particles which Smoke, etc.
air.
also present in fresh air.

6. Children, what do we need to

breathe In?

7. Which gas is present in more oxygen
quantity in inhaled air?

8. Good, which gas is mainly present

in exhaled air 7
So we can say that air

.“SKILL OF INTRODUCING THE LESSON/SET INDUCTIQN

Acc. to Allen & Ryan (1969) of standard university. Set inductiop
or skill of introducing the lesson helps teacher to prepare students for the
lesson in order to induce maximum learning in them.

The skill of introducing a lesson involves maximizing the use of
previous knowledge of pupils. The lesson must be introduced in 3
problematic manner so that a student feel that they are going to leam
something really worthy & useful. The teacher should always begin the
lesson with some previous experience & incidents, simple & interesting
way by telling a story. The teacher should always try to maintain interest
of the student through out the lesson because the skill of introducing the

lesson involves the use of verbal & non-verbal behavior, previous
knowledge of students, using appropriate teaching aids etc.

The skill of introducing the lesson may be defined as proficiency

carbon di-oxide (co,)

around us is very important for us,

in the use of verbal & non-verbal behavior, teaching aids & studying the

lesson by establishing cognition & effective rapport with them.

Components of Skill

1 Uliliz?tion of previous experience : Life is a continuous
experience & every activity of the individual whether physical,

NG OF TEACHING SKILLS THROUGH MICRO..... 93

oEVELOP - e ok . -
emotional, social etc. give him some experience. Introduction

of lesson is always based or completed with the previous

knowledge & experience of pupils. Here the teacher has to

sustain whether the experience are relevant for learning or not.

There after the teacher should try to link the previous knowledge

and experience with the new lesson and experience. Therefore,

a teacher has to acquire the art of utilizing knowledge &

experiences. Hence the teacher should kept in mind:

1. Previous knowledge of the subject of pupils.

2. General awareness of the pupils with the physical & social
environment.

3. Devices & techniques of exploring the previous knowledge

4. Techniques of establishing link between the previous & new
knowledge.’

5. Ability of creating situations in the class for the utilization

~ of previous experiences. '
Use of appropriate devices : The teacher should use appropriate

devices for introducing the lesson. The various devices used

for this purpose are :

. Questioning

_ Use of examples — analogies and similarities
Describing /Narration /Lecturing
Story telling

Using audio- visual aids
Demonstration or Experimentation
Role-playing/Dramatization

. Visits or excursions.

The use of each of such devices depends upon the unit to be
taught & also on its suitability to the maturity level, age level,
interest of pupils.

®© No WA W

. Maintenance of Continuity : Continuity means the logical

sequence of idea or information. Proper introduction requires
the continuity in the ideas or information’s presented to the
pupil. There should be a logical sequence between the main
parts of the introduction & also with the previous knowledge
of pupils forthe maintenance of continuity. A pleasing well
modulated voice, clear pronunciation of teacher helps in
attracting the attention & interest of the student. So it is
necessary that the question asked once lead to-other related
question so there is continuity among the activities.
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4. Relevancy of Verbal & non - vc‘rbal‘hcha\‘ior : The ‘caci,'
should try to observe relevancy in his verbal or NON-yg, :;

behavior. Verbal behavior includes the use of \:'erbal CXamp),
comprehension etc. which is very much useful in undcmand;s,
difficult points & problem whereas non — verbal behay;q, R g
directly through the sense. The teacher sho.uld CONtriby,
maximum towards the introduction of lesson in some of th

following ways:

1. Testing of the students

2. Previous experiences of the students

3. Pin-pointing the aims of lesson

4. To clear the objectives of teaching a lesson
5. Need/ importance of the lesson to be taught.

Skill of Introducing the Lesson

Date  : .ccomssresmsnnnns Roll no

Subject : wrvereenerienns Class

L[+ T - S — Duration : 6-8 min
Skill to be practiced - introducing Session — Teach/Re
the lesson teach

Announcement of the topic: Well students today we will study
about the topic.

Observation schedule cum rating scale

It consists of three columns. The first column is specific having the
components of the skill. The second column indicates the tallies against
the occurrence of the different component of behavior of skill. The third
one contains rating scale from 1-7 against each components of skill,

Components Tallies Rating scale
(Desirable Behavior) (frequency (Externally

Occurrence) | * poor-
‘|- ) :Excellent)

Desirable behavior

1. Using previous knowledge of pupil 0123456
2. Proper use of device or technique, 0123456
3. Overall impression about intro- 0123456

ducing a lesson.
Undesirable behavior
1. Lack of continuity 0123456

2. lrrelevant verbal or non-verbal 0123456
Behavior

ELOPING OF TEACHING SKILLS THROUGH MICRO.
DEY 0. Extremely poor

1. Very poor
2. Poor
3. Average

4. Good
5. Very good
6. Excellent

Micro Lesson Plan-2
SKill of introduction the lesson.

Roll N0 weesesasenssne
subject : Physical science

Topic
pupil Teacher's Activity

1. Well students what are

electrons?

Good what is electricity?

Name some sources of

electricity?

Good, name some electrical

appliances?

_ Students, what happened

when we touch a naked wire?

_ What will happen while we are

standing on wooden stool &
touch a naked wire?

7. Why we don't fell shock?
. They are insulators.

Date :
Class . gth

:, ‘Conductors & Insulators' Duration : 6-8 min

Student’s Activity

Negatively charged particles are
called electrons

Motion of electrons is called
electricity.

Power house, invertors.

TV, fridge, press, fans etc.

We get shock.

We don't feel shock.

No response.

So a problematic situation is arise and Announcement of the Topic :

well students, Today ‘conductors and insulators’ we will study about the
Topic.

N
SKILL OF EXPLAINING
Skill of Explaining

Explaining is an activity which shows the relationships among

various, concepts, ideas, events or phenomenon.

A teacher has to learn the skill of explaining in order to make the

pupils understand many ideas, concepts or principles which needs
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¢ who can explain things well will go 5 It Mo,
fective. In this skill such terms or worg usg Way i

ctatements. A teach
making his lesson €
catements related 10 th
statement.

A teacher is said
‘why' & sometimes ‘wha
action or condition.

¢ subject matter which helps i Cln;‘_’ in
in
t

to be explaining when he is descﬁbin ‘

g is an art where a teacher uses the int

So skill of explainin W X
statements 1o explain the content. So it is the widely useq Skine l:ued
¥
teacher. '

Explaining is essentially

1. Selection of appropriate statements : A teacher select
statement from the subject matter which is in accordance the
the age, mental level and past experiences of the leane; ith

2. Interrelating the selected statement : And use them in teac
to make the concept clear.

There are generally three type of statements;

1. Descriptive statements.

2. Interpretive statement (They usually meant for answerip, g the

questions like how, what & why of a concept or phenom eno
as principle). 3

a verbal skill & has two majp aspe
cty,

hlng

3. Reason giving statements

_Components of Explaining skill

_ Explaining skill has behavioral components which can be divideq
into desirable & undesirable categories.

In the practice of the skill, it is needed that desirable behaviorl
should be increased where as undesirable behaviors should be minimized

Components of the Explaining skill

Y

Desirab i
De hla . J? Undesirable
Behavior
1.Using appropriate beginnin ing i
g 1.Using irrel
b ki g Irrelevant statements,

2. Lacking continuity in statements

3. Lacking fluency,

4. Using inappropriate vocabulary,
vague words and phrases.

2.Using explaining links
3.Covering essential paints,
4 Tesling pupil's understanding.

n
e

¢ of a concept, principle, phen(,mm“)rl hoy,
s ch '
nt,
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D esirable Behavior

The desirable teaching behaviors to.be practiced in order to develop

he skill of explaining are:

(A) Using appropriate beginning statefnent : Beginning
statement is an opening statement in which a teacher should
explain what he is going teach in the classroom. These are
made for setting the minds of the listeners. They create n:lemal
alertness & readiness in the class to listen to what is going to
be explained. They give clue for the explanation. Such
statements give the overall pictures or the structure of
explanation.

(8) Concluding statement : Concluding statements is very
important as it summarizes or conclude the whole content.
Concluding statement is also the inference drawn through
logical reasoning in an explanation. So it is the concluding
statement which gives the overall picture of the total content
taught in the class. :

©) Using Explaining links : When a teacher explains the content
he uses the various terms or statements and to connect that
statements or to maintain continuity explaining links are used.
A teacher should use or many explaining links as possible to
make his explanation effective. Some of explaining links are
as follows: Therefore, hence, there, since, because, so that,
the purpose of, that’s why, is how, in order to, why, while,
but, next, before, after, what, as a result, etc.

(D) Covering essential points : The explanation given for a
particular concept, idea, principle or phenomenon should be
as complete as possible. So it is very necessa:y that all the
essential points should be covered in explanation otherwise It
is possible that leamer will not be able to grasp the subject
matter property.

(E) Testing pupil’s understanding : The teacher asks question at
the concluding stage, to get feedback to know how far he has
been able to explain a phenomenon correctly. For this few
questions but covering the whole content should be asked to
students and it is essential that it is evenly covered the whole

+ class to get the proper feedback.
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Undesirable behavior

1. Using irrelevant statement : An explanation is effectjy, Whe
the statements made by the teacher are related ‘to the Conge n
being explained by him. A statement become's irrelevang Whe
itis ;191 related to concept. Such a statement lns[e-ad of helpinn
the pupils to understand the concept creates CO.anlSlOn & dis c!:’
the attention of pupils. It is therefore, essential for the teache
to avoid the use of irrelevant statements. t

2. Lacking continuity in statements : Explanation involveg the
continuity of the interrelated statements but if there is 8p iy
the continuity the whole explanation becomes useless ang
students will not be able to understand the concept clearly
During explaining, continuity breaks in the following SitUations_
1. Irrelevant statement.

2. Lack of sequencing in the content.
3. Lack of logically inter- related statements.

3. Lacking fluency : Fluency relates to the flow of uninterrupte d
statements for explaining a concept, principle or phenomengy,
Lack in fluency may hinder pupil’s understanding of the subjec
of explanation. It may results in pupil’s lack of interest.

Lack in fluency occurs-

1. When a teacher does not speak clearly.

2. When a teacher doesn’t complete the sentence.

3. When a teacher use inappropriate words or sentences.
4

. When a teacher correct his statement again and again by
saying “I think “or” | mean etc.

4. Using inappropriate vocabulary : Some times a teacher uses
vocabulary which is not known to the pupil or it is not
appropriate for the learners for whom he is using.

S. Using vague words and phrases : When a teacher himself is
not clear about the subject matter then he uses such words or
phrases like ‘I mean to say’, ‘Actually’, ‘you know’, ‘infact’

etc. These are obstacles in the path of learning for the learners
and should be avoided. :

v'"
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pEV Skill of Explaining
- Roll No -
Dab]ect - physical- science Class — 6th
su

skill be practiced — Explanation Duration — 6-8 min
OBSERVATION SCHEDULE CUM RATING SCALE

The observation schedule cum rating scale for the sKill of explaining,

rises three columns. The first column specifies the components of
mZKiIL The second column indicates the tallies against different
onents of the skill showing the occurrence of component. The third
n contains rating from 0 to 6 against each of the component. The
the scale indicate the —

Components

Topi® ~

the

colum
poiﬂts on

Tallies Rating scale

(Desirable Behaviour) (frequency from (Exter-

Occurrence) nally poor-

Excellent)

1. |Using appropriate begining 0123456
statement

2. | Using appropriate concluding 0123456
statement

3. | Using explaining links 0123456

4. | Covering essential points 0123456

5. | Testing pupil's understanding 0123456

S.

Components " Tallies Rating scale
(Undesirable Behaviour) (frequency (not at all-
Occurrence) very much)
1. | Using irrelevant statement. 0123456
9. | Lacking continuity in statement. 0123456
3, | Lacking fluency 0123456
4. | Using inappropriate vocabulary 0123456
5. | Using vague words and phrases 0123456
0- Extremely poor 4- good'
1- Very poor 5- very good
2- Poor 6- excellent
3- Average
Micro Lesson Plan-3
‘Skill of Explanation’
Roll no i s suasassacans Date
Subject : Physical science Class : gth

Topic . . olar System Duration : 6-8 min

-
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DEVELO

ts. today we will study abo:‘u‘u‘

100 den Illustrations are of two types :
Well st living on the U : :
Pupil teacher- | know that we are [IVIng | - fanth, gy, d Ur 1. Verbal (verbal examples, comparisons, word pictures etc.)
solar system- AS o d us. On a,- © jar I:“ght e Ve 2. Non-verbal (using specimens, charts, diagram on the blackboard,
many objects& organ ese appear 10 twinkle when we Soa | 30 ) l '
5 es. Th 1 --¢ the models, pictures etc. ,
many m“‘[ﬂ] nakd e} ofars & moon we can ailso Sometlm [n

from earth. Apart from M; the night sky. These do not twin, >

. 2 ohiects T:% . components of the skill
momm.bngh!o] ; &planmarecalled grahas, Theyd Ry |

\

i f the skill are discussed below :
ndi th . 0q The various components o
are the P lli;:fplanets are those which revolved al‘ou.nd the 0‘ | Formulating relevant examples.
e e Janets in Our SOIar system. They move in 5 defip:. | Formulating simple examples.
There are nin¢ P megm,Themneplanets(,foul_ Nit

Soly
phug

dl‘;ptiml path called ﬁ&m mars, Jupiter, Saturn, Utanus, N

This is all about oUr solar system.

Let we ask some questions from'yo:.
Pupil Teacher : where do you live?
Stadents : On earth

il Teacher : Good, what are planets?

Pup ¢ who revolved around the sup & th

Students : Planets are thos
do not have their own light. .
Pupil teacher : how many planets are these in our solar System)
Students : Nine planets
 Pupil teacher : Name all the planets. |
Students : Mercury, Venus, earth, mars, Jupiter, Saturn, Urany,
Neptune, Pluto. '

‘/SKILL OF ILLUSTRATION WITH EXAMPLE

During teaching, a teacher explains a complex congepts or idea byt
sometimes students are not able to understand it propérly. In that situatiop
to clear the certain point or subject matter, skill of illustration with
example is used. It includes showing chart, models, picture or real objects
or demonstrating any experiment related to the content taught by the
teacher.

So we can say that skill of illustration with example is the art of
selecting or presenting a suitable example of any idea, concept or rule so

that students will be able to understand the concept or its application in
better way.

By using examples from the real life or illustrating any event breaks

the boredom of the class and makes the students more attentive and
involved in the teaching,

Formulating interesting examples.
Using appropriate media for Examples.
Making use of Inductive — Deductive Approach.

Formulating relevant examples: It means the examples used
to explain the concepts should be related to content or subject

matter. If it is not related with the content the purpose is not
solved.

2. Formulating: simple example: The example given by the
teacher to the students should be simple means it should be
according to the maturity level of the students and based on the
past experiences of the child. So a teacher selects such examples
which the students will be able to understand easily.

3. Formulating interesting examples: The examples should be
interesting means it captures the interest and attention of the
student. It arouses the curiosity of the child and they went to
know more about it. So such examples which help in attracting
the child towards the teaching of the teacher are said to be
interesting.

4. Using appropriate media for examples: Various media like
verbal or Non- Verbal are used to give the examples. But it is
very important that teacher should select the appropriate media
to give examples depending upon the age, mental level and
previous knowledge of the student. Various Medias are
storytelling, pictures, models, concrete object etc.

5. Making use of inductive — Deductive approach: Inductive
approach means understanding a concept or establishing a rule/
principle where as deductive approach means using or applying
the established rule, principle or concept. But in the skill of
illustration with example a combination of both the approaches

means inductive- deductive approach for making or
understanding the content.

ol N S
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OBSERVATION SCHEDULE CUM RATING SCALE Y,

Components Tallies

b e

(frequency
occurrence)
1. | Relevancy of Examples
2. | Simplicity of Examples 01234
3. | Interesting Examples 012345
4. | Using Appropniate media 012345
5. | Making use of inductve- 0123-456
Seductive Approach
—_—
0- Extremely poor 4- good
1- Very poor 5- very good
2- Poor 6- excellent
3- Average '
Micro Lesson Plan-4
“Skill of illustration with eexamples”
Roll no Gt Date
Subject : Physical science Class : gth
Topic : Types of mixtures Duration : 6-8 min

Pupil teacher’s activity

Student’s activity

Yes
By mixing lemon juice &
water.

No, it has same taste.

Children, do you like lemon juice?
. How is it prepared?

N -

3. Good, does it happen that it taste
different at the Start & taste varies
at the last?

4. So these are called homogenous
mixture i.e these have same
composition through out the
sample
Note down in your copies,

5. Can you give some more
examples?

6. If we put chalk, powder in water its
particles remain suspended in it ie.
lhfay do mix with each Other. Such
mixture is called Hetero-geneous
Mixture. Give Some more

examples,
7. V. good now note d
\ definition, oawn the

Students note down in their
Copies.

Sugar, salt dissolved in water,
092 in water.

mixture of sand & water,
Mixture of sand & iron fillings.

Stugianls note down in their
copies,
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BB F USING CHALK BOARD

jackboard is very important tool in the hands of the teachers. It
i teaching aid required by a teacher. It is like friend of a
js the b;‘ cause it is very simple, reliable, and widely used teaching aid.
ieache’ :1 reaching is incomplete without using blackboard but to write
C Is:‘ssf"fJ on the blackboard is not easy it requires art, skill and lot of
pro Ii:: 50 it is very essential for a teacher to know how to use the Black
raC propcrly. .
The utility of Blackboard is as follows.

It is a simple teaching aid.

It is quite cheap so used by anybody.

It helps in making the important point clear.

Teacher writes on the blackboard as well as attends the students
simultaneously.

5. Pupils’ participation can be encouraged by involving them in
writing on the blackboard.

So the skill of using black board is a skill which helps the teacher
(0 acquire training in using a blackboard effectively.

components of skill using Chalk board

1. Appropriate size and shape of the letters: The letters written
on the blackboard is of proper size and shape so that it should
be visible even to the last bencher of the class so it should be
in accordance with the class.

2. Writing in straight line: Words or sentences written on
blackboard is in straight line.

3. Legibility of handwriting: The words or sentences written on
the blackboard are capable of being read clearly by all the
students of the class. .

4. Grammatically correct: Whatever written on the blackboard
should be grammatically correct.

5. Clarity and distinctness of the sketching and drawing work:
Diagrams or any figure made on the blackboard should be
clear.

6, Side by side rubbing of unessential work: When the students
note down the points in their note-books teacher should rub the
unessential point so that overcrowding on the blackboard should
be avoided,

poard

B oW o —
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104 g of correct posture while writing: Do not Stang i
' ‘hoard so that student will not n
the front of the blackboar® > be able y,

the points from the blackboard while writing stang on o
e 0:1:(: blackboard and never keep the back towards ’Pupi;m
8. :Ppmpriatencss and relevancy f’f th.e Jiackboarg w“"::.
Always write the relevant and essential points on the blackboard»
avoid witti

ng imelevant material.
9, Side by side speaking and explaining: “Talk and chalk Should
go together”. It means speak and explain the points sjq by
side so that students get attentive towards the teaching

10. Write after cleaning the blackboard properly: Before Writin
" clean the blackboard properly so that words should be Proper),
visible to the students.

11. Focusing important points: To focus on the important Poins
either underline it or use colored chalk to emphasis the importap
points.

12. Brevity in expression: Don't write everything on the backboarg
so be brief and to the point and write only the important points
on the blackboard.

Few precautions while writing on Chalk board
1. Write clearly and neatly.’
2. Proper arrangement of light in the classroom.
3. Write logically or in sequence on the blackboard.
4

. To maintain discipline keep on paying attention towards the
class while writing on the blackboard.

wn

Do not use your hand to rub the blackboard.
6. Overcrowding on the blackboard should be avoided.

7. Use duster in such a way so that dust particles don’t spread in
the classroom.

8. Involve students.
9. Diagrams made should be neat, clean and properly labeled.
10. Write all the points in continuity.

b 48
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Rating Scale
Externally for

Components Tallies

Excellent

1. | The size and shape of the letters 0123456
was appropriate.

p. | Writing in straight line. 0123456

3, | writing was quite legible 0123456

4. | Grammatically correct. 0123456

5. | Clarity and distinctiveness of the 0123456
sketching and Drawing work.

6. | Side by side rubbing of unessential 0123456
work. :

7. | Adoption of correct posture while 0123456
writing :

8. | Appropriateness and relevancy 0123456
of the black Board work.

9. | Side by side speaking and 0123456
explaining of the Written things.

10. | Proper clearing of the blackboard 0123456

11. | Focussing important points 0123456

12. | Brevity in expression. 0123456

Lgkill of stimulus Variation

This skill is related to class-room attention based on the principle
that ‘Change in the stimuli in one perception captures the attention”.

Acc. to Sneha Joshi : What to change, when to change, how to
change require skill on the part of the teacher for securing & sustaining
attention of higher level. Such a skill is named as skill of stimulus
variation”.

For making his/her teaching effective a teacher gives variety in the
stimuli so that students take interest in the teaching and sustain attention
towards classroom activities. This is called as stimulus variation.

The skill of stimulus variation comprises of the following

components

1. Movements 2. Gestures
Change in speech pattern 4. Focussing
Change in interaction styles 6. Pausing

Oral - visual switching

Physical involvement of the students

Movement : Moving objects capture the attention of students
instead of Non- moving or static Objects. So it is wise on the
part of teacher to have desirable movements in the class: but

L i B A
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106 —tead of sustaining attention distracy
i " instead 0 g ™~
gxcessive mﬂ\f,n:.:';cms so Il 18 necessary that teacher mal

attention of th in the class.

movements
purpt)SCflﬂ. Gestures are used as Non — verbal cues useq b
2. Gesfures .

: ve to the students. The moveme
teachers 10 BIY® Om:,:;‘ssl?}fc facial expressions, movcnu:n?sl 2::
the teacher’s d helps in capturing attention of the students o
eye, hand, h::- hands to say sit or stand, signal to stop or Start
movements voice : In the delivery of the lesson the voice of

3. C ha:ef;i‘pll:y an effective role. This attention capturing behaviq,

:)cfafhc teacher concems with the art of bringing appropriate

variation or change in the tone, pitch or speed of ‘h:s Voice,

Focusing : It is the other component that helps in attaining

pupil atention towards specific points, work, idea, as event

elc.

Such behavior may take the following forms

1. Verbal focussing : Use of verbal statement like look g
blackboard. This is important note if down in your note.
book etc.

2. Gestural focussing : The use of gesture.

3. Verbal gestural focussing : Use of both verbal statemeny
& gesture.

For e.g. — The teacher drops a piece of chalk & explain the

term gravitational force.

5. Change in interaction style : To make the teaching interesting
or to break the monotony of the class it is essential that there
is interaction among the teacher and students. A good teacher
should change his style of interaction at short intervals. There
are 3 main styles of interaction.

1. Teacher — pupils or Teacher group interaction : Teacher
interacts with the whole class.

2. Teacher — pupil interaction : Teacher communicate with
an individual pupil.

3. Pupil - pupil interaction : A teacher initiates the class to
comment or discuss on the response received from one pupil.

For bringing effectiveness in his teaching a teacher should learn

the art of bringing variation in interaction styles.

6. Pausing : It refers to the behavior related with introducing
silence during talk. It gives time to the student for assimilation
ideas & concept and also helps in attending the attention of the
students.

The following precautions kept in mind when pausing-

I. It should be at appropriate time in lesson.
*

v
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D 2. It should not be too long or short.

3. It should be given at an appropriate place so that teacher

will be able to capture the attention of non- attending
students.

7, Aural- Vist{al Switching : There is also change of variation in
use of medium so that students remain attentive towards the
teaching.

For example:
a. From Aural & Visual
b. From Visual to Aural.
¢. Combination of aural and visyal.
For Example :
1. from speaking to doing.
2. from reading to writing,
3. from experiment to discussion.
4. from talking to blackboard,
5. From Listening to Looking
8. Physical involvement of the student : It means that students
should be physically involved in the teaching-learning process
of the class. They should be engaged either participating in the

demonstration or experiment, to draw diagram on the blackboard
or handling of any instrument etc,

SKILL OF STIMULUS VARITAION

Date: Roll No -
subject — Physical Science Class - 10th
Topic — Duration - 6-8 Min
skill to be Practice — Stimulus Session - Teach/
Reteach

Variation

The observation schedule cum rating scale for skill of stimulus
variation may cosmist of three columns. The first column specifies
the components of the skill. The second column indicates the tallies
against the occurrence of different components of skill. The third one
contains rating scale from 1-7 against each components of skill.

Components Tallies Rating scale
(frequency | .
Occurrence)
1. | Movements 0123456
2. | Gestures 0123456
3. | Change in voice 0123456
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i : S . . ,
visual switching . 0123 4y § 1. What do' you mean by the term Micro-Teaching? Discuss
involvement of the pupils 0123, : g | its meaning and concept in detail.
0. Extremely poor 4. Good \ L 2. Prepare a Micro-Lesson Plan on the Skih'. of _Probing
1. Very poor 5. Very good I Questions. Also discuss the components of this skill.
2. Poor 6. Excellent 1 3. What do you understand by the *skill of Introducing of the
3. Average , Lesson?” Discuss the various components of this skill.
Micro Lesson Plan-6 4. Describe the skill of Explaining in the teaching of Physical
‘Skill of stimulus variation’ Sciences.
Roll no e — . Date : 5. Discuss the various components of “Skill of lllustration with
Subject : Physical science Class  : gth the help of Examples.’ Prepare a Micro-Lesson Plan on this
Topic - Air occupies space Duration : 6-g min skill. ;
pupil Teacher's Activity Student's Activity 6. What do you understand by the “skill of Blackboard|/
. _ Chalkboard Writing?* Explain the various components of
1. Students, you know the tgomposn- 02, N, COp, water. this skill.
tion of air, can You tell it? . . A g e :
(PT writes the name of gases on 7. Describe the Skill of Stimulus Variation in detail.
the board
2. Showing on empty tumbler to the | Vapours, dusts etc (1T
student, the PT Says, well
students do you know this tumbler
Contains air?
3. Let's now try to prove that air | Uncertain about this.
occupies space. How Can it be
done? (PT asks a student).
4. For this, take a tub full of water | The water does not enter into
and try to push the Glass upside | the glass.
down into the water. What happen
to Glass. (PT asks the students)
5. Now PT asks the students to tilt the | Bubbles of air start coming
glass slightly and Press, what do | Out of the glass & water Enter
you observed ? into it.
6. The PT tells the students that | Air occupies space.
empty glass is not empty in reality. 3
It contains air when we tilt the glass : ~——
the air starts coming out in the form
of bubbles. It's Place being taken
by water. So what can we say ?
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Methods of Teaching Physical Sciences
cture-cum-Demonstration Method, Project
Method and Problem Solving Method)

4

“If science is poorly taught and badly learnt. It is little
burdening the mind with dead information, and it could degen
into a new superstition”. .

- Kothari Commission Report

Though teaching is an art and there are some born teachers, ye;
majority of teachers, who have no interest flair for ieaching and a,:
unable to arouse that much interest in the students to learn can improye
upon by practice and by following the various methods of teachin
devised from time to time. So it is very essential that eVery teacher
should be acquainted with different methods of teaching.

There are four basic pillars on which teaching learning process depends.

more "han
erate eveh

Instructional objectives

Effective
Teaching

Evaluation Devices
110

Content/Material

! Method /Techiques
of the subject _
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A method is very important pillar for effective teaching. It is
pot an end itself but should be used as a means to achieve the aims
of teaching.

“Even n’:e. best curriculum and the most perfect syllabus remain
dead unless quickened into life by the right methods of teaching and
right kinds of teachers. —Secondary Education Commission

pefinitions of Method

Acc to Dictionary “A method is a way of doing things. Method
geals with how to teach. Thus method is an overall plan of teaching
approach”™

Acc to Chamber’s Dictionary “Method is the mode or rule of
accomplishing an end :

Orderly procedure... manner of Performance.”

Acc to Anthony “Method is an overall plan for the orderly
presentation of language material, no part >f which contradicts and all
of which is based upon the selected approach”,

Acc to W.E. Mackey “A method determines w 1en anc how much is
taught (selection), the order in which it is taught (grading) and how the
meaning and form are conveyed (Presentation) and what is done to make its
use.

Acc to Binning and Binning “Methodology should be conceived
as a dynamic function of education and not as static aspect or the process
of teaching”.

There are various methods available; teacher is free to use the
methods according to his own abilities, interest, experiences and according
to the students. Here we are discussing some of the commonly used

methods in teaching of physical science. We can classify the methods
under the following categories

Methods
of
Teaching
Teacher- Centered Pupil
Method Centered Method
1. Leclure 4. Project )
2. Lecture-Demonstralion 5. Problem-Solving
3. Historial 6. Assignment
7. Heunistic :

8. Experimental or Laboratory Method

T
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ne more classification:

There is O
1. Traditional Method

& lecture Method -
& Lecture cum — demonstration Method

& Laboratory
& Discussion
2. Discovery Method
& Scientific Method
& Project Method
& Problems — solving Method
+ Heuristic Method

Criteria for the selection of Teaching Method

Each method has its advantages and disadvantages and it will b
wrong to choose one particular method for teaching of physical scien ¥
A method which suits one teacher may not suit another successfulcle'
There are certain criteria on which a method of teaching should p,
based. .

1. Based on Aims : The method should be considered in

aims of teaching science. )

2. Rich Interaction : The method should provide for rich interaction

of the students with the environment in which they live.

3. Active Participation : The child must be provided opportunities
for active participation.

4. Learning by doing : Science can be best learnt through
experimentation.

5. Introduction of Lesson : The lesson should be started in
interesting manner.

6. Devise of Questioning : Devising of questions, discussions
etc. should be part of teaching.

7. Language : Language should be simple in any method used.
8. Dynamic : The teaching method should be dynamic and not static.

1. LECTURE-CUM-DEMONSTRATION METHOD
This method includes the merits of lecture method with that of a
demonstration method. It is named as lecture demonstration method.
In this method, teacher not only gives the lecture but also
simultaneously demonstrate the required steps of the lesson. This method
involves the active participation of both teacher as well as learner.

terms of

B
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The science teacher in the class generally follow this method because
- emphasis On both theoretical learning skills and practical work and
't- s 10 combine their advantages and by removing their disadvantage.
tl’lee active participation of the student is an important feature of this
Tt;mod and helps in making the concept of the subject matter clear. It

<o helps in sustaining the interest of the student because they draw
onclusions when they obsefve the demonstration. It also helps in
: wining the interest. mﬂ_“_?lh_og_gevelops the skills of observation
Sus nalysis, reasoning and problem - solving attitude of the student
amer). 1t makes the abstract concept easy to understand and employs
eaching the concept from concrete to abstract.

In this method, the students can use both their eyes and ears
simultaneously for the gaining of learning experiences. They can get
5 ortunity for the active participation by asking questions or helping
the teacher in the demonstration work.

principle 2
This method is based on tl\@rinciple : Truth is that which works.
The teacher has to work out something and then and only then the

students will believe.

characteristics for a Good Demonstration

This method is very popular and most widely used. The following
oint should kept in view by teacher, will assure that the demonstration

will be a success.

1. Appropriate Arrangement

While performing an experiment the teacher must be sure that each
and everything is clearly visible to the pupils. There are several ways of
enabling the pupils to get a better view.

(a) Use of Mirror : A large mirror erected at a suitable angle
above the teacher’s bench will enable the clacs to cec what is
going on if they look at the reflection in the mirror. This is very
useful method of enabling the pupils to have a view of each
and everything which otherwise is never possible.

(b) Use of Table : The teacher may carry out the experim_ents on
one of the front student’s table and the class can view the
demonstration by standing at some distance round the table.

(c) Disciplined class : If the class is well disciblline‘d, the students
can sit on tables, stools or window seats. This will enable them
to have a better view.

1. Sufficient light : There must be sufficient light on the
" demonstration table and on the back ground. Proper

DR
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background is very important. Black things sh ould nb'l.J‘
e

be shown in front of blackboard. N

2. Demonstration Apparatus : Demonstration appa
should be as large as possible such as a bijg mOdrat“S
electrical bell, vernier calipers etc. and graduation o el o

instrument should be clearly visible. N ap,

3. Arrangement of apparatus : Everything must be pl
in order before the demonstration starts. The appara aCeq
be used should be placed on the left hand side of the .-,
and arrangement in the order in which it will be sh ble
after a particular thing or apparatus has been used, ¢
transferred to the right hand sides.

4. Neat, Clean & Tidy : The general order and tidiness of th
demonstration table is very essential. Nothing looks Wo e
than a demonstration table littered with other useless thinrse
One thing related to lesson should be placed ES'
demonstration table. n

5. Preparation by teacher : The teacher must be syre that
the experiments will succeed and are strikingly clear
Sometimes breakages occur during the lesson and thereforé
it is always good to have spare apparatus handy at the
table. The teacher should not get nervous but try to find out
the reason calmly of wrong.

6. Well Rehearsed : The teacher must done rehearsal of the
experiments before performing in the class —room
Sometimes failure in a certain experiments enables a good
teacher to draw useful conclusions from it.

7. Precautions by Teacher : The teacher should never
complain about inadequate & faulty apparatus. It may
provide the teacher a very good chance of sharing his skill.

8. Use of common material : The experiments must be
connected with the common things seen and handle by
the pupils in daily life.

9. Sequence of experiment : The demonstration must fit
into the sequence of experiments which pupil do in
their practical class.

10. Student Co-operation : The teacher must call individual
member of the class to help him in the demonstration work.

11. Development of Attention : Attention of the class is very
important. The teacher should know various methods of
asserting and creating interest. i

it shollld

V
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VAl To inspire the class with sense of dramatization and to
arouse an atmosphere of suspense just before the critical
point of an experiment is an art,

{2. Effect of Climate : Proper account should be taken of time
and season. Climatic conditions sometimes affect the
apparatus. For example: Frictional electricity experiment
should not be done during rainy season. Hot season is best
for experiment with ice,

13. Teaching Aids: Demonstrations & experiments should be
supplemented with teaching aids like charts, pictures,
models, film, strips etc.

14. Use of black board: A large black — board behind the
teacher’s demonstration table is most essential. During the
lesson the teacher can use it to great advantage. Necessary
diagram can be drawn on it.

steps of a Demonstration Method
A vast majority of the science teachers follow demonstration method.

;. planning & Preparation
' Demonstration metfiod is an test of the teacher’s ability and therefore
ust be thoroughly prepared for it. While preparing he must bear in

mind the following points

1. Subject matter

2. Lesson notes including the type of question to be asked i.e

lesson Planning :

3. Rehearsal of experiments

4. Collection and assignment of apparatus required.

Drawing up a lesson — plan is equfilly necessary & this §hould
include a list of the principles to be explained, a list of the experiments
1o be demonstrated and the type of questions to be put to the students,
an order to be followed, in the class. .

This will make this very systematic: _Each and every experiment
should be rehearsed under the same conditions that prevail at thel:] tm:e
of demonstration. Rehearsal of experiments_wnll enable the teac 1Trm§
collect all the requisites for the demonstration work. But it is a

more important that each & everything is ar_ranged on th(le der:l]?niitrr::c:)r}
bl in a wise & proper order so that no difficulty is felt at the

demonstration.
In short, a teacher should

thoroughly as a girl prepares herse

prepare himself for the lesson as
If for her wedding.

N
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2. Introducing the lesson o it
! a lesson wi { properiy motivag
It Lsm‘.mmlfss i-,-of zﬂ students for it. The lesson should be in:-gﬁ d
in a problematic manner so that vy m’d-t:f ok ey realize
the importance of the topic in hand. so W a teacher is able to awake,
the curiosity and enthusiam of his pupils.half the game is won_
The teacher should begin the lesson with some personal expeﬁcnce
or incident.
a simple and interesting performance
Q By telling a story
He should keep in mind the value of an interesting eXperimen
The experiment which will set his pupils talking in school and out of i,
about the wonderful things they have seen as done in the science lessoy,
1. Transmission of Heat : To introduce the methods, the teacher
may bring toffees in the class & tell the students that he Want
to distribute the toffees before starting the lesson. Let them
give three possible methods of distribution in which the teachery
does not move from his seat. These methods may then relateq
to conduction, convection, & radiation.

2. Carbon dioxide : To start the topic, the teacher may open 5
soda water bottle in the class and ask about the visible gas
coming out of that.

3. Hydrogen gas : Hydrogen can be introduced by bringing two
balloons of equal shape, size & color, one filled with air and
the other with hydrogen. When both are left, one goes up &
other comes down. Why? _

Because hydrogen gas is lighter than other gas.

3. Presentation of the subject matter

1. Broader sense of Teaching : Teaching, in fact, should be kept
on as broad basis as possible. The actual lesson may be
concerning some prescribed topic, but the teacher is at liberty
to treat it in narrow sense or to introduce into his teaching
material and illustrations from a hide field of knowledge and
experience.

2. Use of Illustrations : If the lesson deals with a particular
branch science, a widely — read and well informed teacher will
draw illustration from all branches of science. In additions t0
this, whenever practicable, reference should be made to the
name of great scientists and their works.
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uE 3. Judicious Questions : The questions should be so arranged
that their-answers from a complete teaching unit.

The method does not succeed if the teacher tells everything.
because telling is not teaching. Questions may not bring forth
the required answer. But it is enough if they have been able to
create a desire in a student to know what he does not know.
Pronunciation of the teachers : Teaching cannot take place if
Jesson is not properly delivered. In the delivery of a lesson the
voice of the teacher plays an important role. The teacher should
speak slowly, deliberately and with correct pronunciation
Ambiguous terms should be avoided. The teachers should use his
woice effectively. It should be neither too low nor too high. It should be
t. The tone of voice should be modulated according to the nature
of the statement. Teachers should pose as if he is narrating some interesting
experience in a very homely way & should give a feeling of friendliness

(o the students.

4. performance of Experiments

The work at the demonstration table should be a model for the
sudents. An unclean & untidy demonstration will lead to bad work in
the practical class. The main points are

(a) Clear result : The experiments must work & their results should
be clear & striking. ,

(b) Simple experiments : Experiments should be simple & speedy.
Lengthy experiments should be avoided.

(c) Appropriate time of experiment :-Experimenls ghould be
well- spaced throughout the lesson. It is wrong to finish all the
experiments at an early part of lesson. g

(d) Convincing experiments : Large numbers of experiments do
not always make the topic very clear. One big convincing &
striking experiment is of more value than a dozen for
experiments.

(e) Reserve apparatu
near the table so

breakages. ‘
(f) Arrangement of apparatus : Apparatus should be arranged in

order in which the experiments are to be shown.

(z) Time Saving : It is a wise policy to store the-der'nonsrra!ion
apparatus until it is to be used again. It results in time saving.

5. Chalk ~ board (Black - board) work .
Chalk board is a very useful aid in a demonstration lesson. It

mainly used for two purposes-

s : Reserve apparatus should always be kept
that much time is not wasted in case of

——————
e ———————— -
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(a) For writing important result & principle in summar; f n

ok . 2ed f,
necessary sketches & diagrams m

(b) For drawing ¢ -
1. Clear writing * The writing on the chalk- board shoulg i

neat, clean, & legible.
5. Proper space between Words : There should be
spac")u:g between different letters resorted to. Prope;
3. Method of writing : AI“:a}S start from the left hang co
does not begin a second line ungl the first line has exte mer,
cross the chalk- board. Ndeq
4. Writing of Paragraph : Do not divide the words at t
end of line, keep all the paragraph & similar sign i
calculation under one another as far as possible. n

5. Hand writing of teacher : Students generally COpY the;
teacher. A bad writing on chalk- board means bad wﬁt.e"
in pupil’s note books. g

6. Use of Language : Language used on the chalk boarg
should be that of student with necessary correction.

7. Division of Chalk-board : The chalk — board may b
divided into two parts. ¢
< Y for diagram
4 % for writing
The right hand side is preserved for sketches & diagrams.

8. Diagrams : ‘Single lined’ diagrams should be preferred to
‘double-lined’ diagrams by turning the chalk.

9. Appropriate learning : Every part of the diagrams must
be properly labeled. Good lettering is essential for labeling
drawings. While labeling a diagram let all the letters be
horizontal. The labeling must be done on the right side of

diagrams.

6. Copying & Supervisions

The demonstration method remain incomplete if the students do
not copy the black-board summary & sketches drawn on black board.
The teacher should frequently go to seats of the students & see if they
are properly copying the notes.

Common Errors in the Demonstration Lesson

1. The apparatus may not be ready for use.

2. The teacher may not be able to focus the attention of the students

to the important facts of experiment.
3. Chalk — board may not be used properly.
4. Proper set up apparatus may not be at good height.

o0S OF TEACHING PHYSICAL SCIENCES.... 119
5. The minor facts may be given as much importance as the major
facts.

The language used by teacher may be difficult for the student

to understand.

5 Inaccurate speed of demonstration.

g. The teacher may arrive at the generalization himself rather
than getting done by the pupils.

9. The student interest for further study may have been over-
Jooked.

10. Inadequate lighting & ventilation.

purpose of a Lecture — cum Demonstration : This method is

ysed in following Situation
|. Provide a problem
Explanation of the concepts.

2.
3. Problem — solving
4. Verify the facts.
5. Demonstrate the process.
6. Develop the scientific skill.
7. Analysis of the process applies to general situation.
8. Economize the time. ‘
Suggestions for the success of the demonstration methods
1. It is very essential to ensure that all the students of the class
are able to observe the demonstration of the experiment properly.
The lecture room should be in the form of gallery i.e. one step
other; otherwise the students of the back benches will not be
able to watch the demonstration properly. In this case following
suggestion will be helpful. :
(a) The teacher may allow the back benchers to stand in a
semicircle around the demonstration table. .
(b) If the audience is large, a big mirror may be ﬁ?ced in the
demonstration table in such a way that a full view of the

demonstration activities. .
(c) The demonstration table should be well lighted so that the
apparatus used is properly visible. e S
i ze.
d) The demonstration — apparatus s:houl e large in sl
e gradation on it should also be in bold letters & figures.

2. The teacher should be well aware of the aims & objectives of

i i i dents.
the demonstration he is showing to stu .
3. The teachers should test all the parts of apparatus and chemicals

before doing the experiments before the students.
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4. The teacher should ens

trying it before hand. eny 51
5. The apparafus & instruments for demonstration shoy ld be \

in a definite order. Especially on the demonstray; Sty
apparatus should be kept from left to right. tion tab)e Y
6. One experiment should be shown at a time. =
7 The experiments to be shown must conform to th
and mental ability of the students. The things known, e Standam
to the students should be used in the experiment. & fal'nili
8. The demonstration work should be directly connect y
to the topic currently taught in the class. ed & Felagy '
9. The teacher should attract the attention of the i
demonstration just like magician. Pupils duﬁng
10. To make the demonstration meaningful and
will be wise to make use of teaching aids li more effectjy, .
slides etc. g aids like charts, picppe
11. Teacher should make use of the black bo
C ard pl :
demonstration table for writing out the sumrﬁgeibehmd the
\{of the demonstrated experiment. the resy,
dvantages of Lecture Demonstration Method
1. Psychological Method : This method is psychological b
. the student.s have not to imagine anything, they are Ecause
concr'ele things & living specimen. They take active i showy,
teaching learning process. nierestin
2. Sensitive Apparatus : It is ve i
A ) : ry suitable wh
is expensive as very sensitive to break i iPparatug
3. Useful in dangerous experi i
periments : It i
dangerous experiments. Rl mas &
4. tl*ict:inomlcal‘: W}_len apparatus is not sufficient for the stude
o do practical individually, the teacher may perform ?:s
fesxpe?melnt b;_fore the whole class. In this sense, this methtog
is not only effective but also i it s
S st i economical, as it saves a lot of
5. Time Saving : It saves time wh
: en a numb i
performed in a short time. bt
6. tI‘lasedf«m activitie§ : The students do not remain passive at the
: ;lr;e ;Jbsc;ir;onsu;t;?n. They kept engaged in various activities
ng, 1ng notes, i i i
r = g s, answering questions, drawing
7. Useful for everyone : It is suitable for all types of students i.e
average, below- average & above- average. :
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8. Helpful for the teacher : This method is helpful for teacher as

ure the success of the exper; Oy |
m
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he can be in position to explain each &

every step to ensurc
that all the students see and interpret all the work in uniform
manner. A lot of time & efforts are saved
Clear & P:]:rmanen't knowledge : The knowledge obtained by
observing the cxp.cnmenls & by understanding the working of
apparatus at the time of demonstration, become quite clear &
can be remembered for a long time,
Helps in mental.devclopmcnt : In this method, the student
wat'chcd 1h'e experiment & other teaching aids shown the teacher
which excite his imagination for the correct inference. It gives

10.

the students chance to develop their faculties of observation,

reasoning, thinking & other mental abilities.

pisadvantages
1. Not based on Learning by doing : Here is no scope of

‘learning by doing’ which is an important principle of learning
is not followed in this method.
Not child Centered : It is not child centric. The pupils are not

the active participants in the process.

3. No Experience : As the experiments are done by the teacher
& the students do not get chance of performing them

individually.

Hinder Progress (obstacle in Progress) : The desirable

4.
laboratory skills are not developed among the students.
It does not inculcate the

Not based on scientific Attitude :
tific method‘.

5.
most — needed scientific attitude & training in scien
6. Problem of Indiscipline : There is a possibility of indiscipline

in the classroom.
Visibility : All the students may not be

- result of demonstration.
8. Not suitable for all subjects : It is not suitable to teach all by

this method.

9. Required trained teacher : It requires highly knowledgeable
& trained teacher. The teachers should have knowledge of both
aspects of subject matter i.e. theoretical as well as practical.

able to see detail &

Role of Teacher
Teacher has an important role

possess knowledge of both the theoretical
He/she should relate the theoretical princip

in this method. The teacher should
and practical skills in science.
le with the practical

PL—
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demonstration & make the students participation in the SE&S_""D,U_
conducting question answer session on tffe demonstration. Thjs on by
is a teacher — centered method, an Eﬁ:ccnve teacher can make 4 ‘-flho&
interactive by involving the participation of the students. h'ghlb.

Conclusion
Thus we have said that this method is a very effective
teaching physical science. It makes the abstract content easy to Methog 5
& give practi knowledge also. So a teacher should adopt thuil_:,d;rst?;nd
ethog

in his teaching |earning process.

%ROJECI METHO
The project method is a result of john Dewey’s philosopp
Y of

education which is known as pra atism. | ;
instrumentation. It was developed mﬂmpmvegrbsxgg}gzgmmn 5
Kilpatrick, a follower of John Dewey. According to him “‘Pro'r Williap,
activity which is performed with complete attachment in a social ;{ect is thay
to achieve the goal.” Professor J.A Stevenson worked on it ﬁ;'::osphere
perfected it as a method of teaching. Now it is being followedhei:;l aE d

the

progressive schools all over the world.

Definitions of Project Method
There are number of definitions given by educators. Some of th,
e

popular definitions are given below.
According to Kilpatrick : “A project is a whole — hearted
€

pWCIivily. proceeding in a social environment”
tcording to Stevenson : “A project i i
rding t : ject is a problel i
to cp_mglenon in its natural sefting”. rEimie ot camed
According to Ballard : “A project is a bi i
. _ : ject is a bit of real
imparted into the school.” e e e
Acco::ding to Rybt.lrn’s : “A project is a purposeful activity which
completed in vacuum with co-operation and understanding”.
| According to WW charter§ : “In the topical organization principles
are learned first w‘rhlle in the projects the problems are proposed which
demands the solution of the development of principles by the leamners as
needed”.
_ According to Thomas and Lang : “Project is a voluntary act in
which therq are constructive and creative attempts and ideas which have
some definite concrete and tangible results™.
. According Burton : “The problem is a project which results in
doing. The motor element is not what makes the activity a project, but
the problem- solving of a practical nature, accompanying the activity.”

ﬂ@,sglww—m
According to Snedden : “Project is a unit of educative work in

123

which the most prominent features is some form of positive and concrete

schie\'emem'“
From the above definitions we conclude that-

R I = R i o i

Basi

1.

A project is a purposeful activity,

A project is a problematic act.

A project is a whole hearted activity.

A project is a voluntary act.

A pro_iect is a bit of real life introduced in school.

A project is a positive and concrete achievement.

A proj:ect is an activity in a natural setting.

A project is an activity in a social setting.

A project is an activity through which solutions of various
problems are found.

¢ Principles of the project method

Principle qf purpose : A project always have a purpose. The
which doesn’t have any goal or purpose is aimless and

project
gless because it is not able to arouse the interest of the

meanin,
pupils.
Principles of Utility : Project should be useful and practical
because it acts as a stimulus to motivate the pupils.

Principle of Activity : Children love activity. Project should

3
have a feature of physical and mental activity which is generally

4. Principle of Reality : Ap

5, Principle of freed

6. Principle o

7. Principl

onal methods.

roject is a bit of real life introduced in
for teaching superfluous things in the
life situations to the

not present in the traditi

" a school. There is no scope
project method. So it should present real-

children.
om : There should be freedom at all stages in

hild should get an opportunity to express his

a project so thata ¢
helps in developing the personality of the

abilities freely which
child.

: In project method child get the
hand experience. In this he got
h is permanent and ever- lasting.

The project method is soundly

f Experience

opportunity to get the first —
“learning by Experience” whic
¢ of laws of Learning :
based on the psychological principle, les

t evolved by thorndike, principle

readiness, exercise and effec : inci
nciple of self — experience, principle

of learning by doing, pri . :
of self — learning and principle of motivated learning.

namely, principles of

. |
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= of Democratic Procedure : This is a chjjg__ 4
are free to do the acﬁvgycienme"’d

8. Principl
mef.hod‘ So here students

wn way. No one is sppt_:rior or inferio.r,' All are the
too ulﬂizg all their abilities and capabilities in thej; b d tn'é’
Everything goes on in a democratic way. est way

Kinds of Projects

The projects can be of following types
1. Creation Related Projects : When students create o
e.g. aquarium, a soap, construction of apparatus ete. —ing
2. Consumer Related Projects : Mﬁma
experience and enjoy e.g. Agriculture, Honicmmre}ts__}t a
3. Collection Related Projects : Collection of different 3
plant and animals, birds, herbs, shrubs, etcﬂmﬁiﬁ-;ren?.l.‘iior
4. Problem related projects : When the mW aceg

X | e 0 se is X
a problem involving the intellectual progess such as "E'Oss-olye
refated to food and nutrition, determining the densig ot? agl__l:l?ms
. . 1qu;
5. Drill type : “fhen the aim of acquiring efficiency ip Quig
activity e.g. skill in swimming, dancing etc. Some
6. Recognition related projects : Classificati
[ : cation i
ﬂowen:s, fLu_!TS, seeds, roots, etc. = Bor Ejlfévs‘-rent

—_—

Project are also classified as

v v
Simple Complex
Projects Projects

Simple project : There is only one work to do like collection of

herbs or shrubs.

Complex Project : There is more than one work to do [ike:

Arranging a science fair, building up of school museum etc.

__Stages Involved in a project

1. Providing a situation to
. ‘ propose a problem : The tea
shpuld provide such situations to the students which rﬁ}}?r%};fei
%mtsultﬁble problems for them in which they are interested
e teache ibrari ies and
o r can do so through libraries, lahorg.tones and
2. C];mosing and announcing the topic : Students should be
allowed to choose a project. The teacher should see that the

_pro;ect is well understood by pupil and of real need to them.
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WETHOD.
M1t should be acceptable to all. In case of wrong selection, the

reacher should tactfully guide them to choose another project.
The teacher can also propose a™project from syllabus. The
students _5h°“1d be asked to give reasons for the selection of
their topic.

3, Planning : For the success of project proper planning is must
which includes finding different phases of project, amount of
work to be done for each phase, material and equipments
needed.

It also includes:

1. E:;m_ﬂ‘..g—gy Lhe students under the guidance of teacher.
2. Planning by the teacher (two or three plans) to give guidance
fo the student. ve guice

____._.:-—-———'_'
3, Discussion among the students.

4. Selecting the best plan after discussion.
5,Mgg the_plan by the students in their_note_books.

4. Execution : The duties are assigned to the students according to
their interests and abilities. Teacher have the full control over the
activities. Work is assigned in such'a way that every student fully
participate in working of the project. Students interested in reading
should be given an assignment of referring books and collecting
data, one interested in physical work may be assigned a similar
work or so on. It is the longest step in the project and requires
patience.

Evaluation: The project is reviewed by the students from time

to time so that short coming should be found out and solved

timely. Teacher will guide the students so that the objectives of
the project have been achieved.

6. Recording: Complete record of the work should be maintained
by the students- how they plan the work, how the duties were
distributed and finally the criticism of their own work and
noting of important points for future reference.

Essentials of a good project

1. Project should be purposeful
utility for the students.
2. Project should make the children active both physically and

mentally. .
3. Project should be economical. There should not unnecessary

wastage of time and energy.

5-

and useful. It should have some
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4. Project should be feasible. \hi'hlie-select.mg the Project, 3 Qy
" be found out whether the project is feasible or not, pryg Mo
of the project, Availability of the material should pe Iak?bflit_\-
consideration. n
5. Project should be timely. It should suit the 3 , int
aptitudes, abilities and mental level of the students. Creg
6. Project should give freedom to students to work accorg;
their needs. They should not be forced by the teacher ing 1,
7. Project should be challenging. It is neither too simple ang
nor too long and difficult. Students love to do the task ei}s),
are challenging in nature. Whigy,
8. Active participation of both teacher and students are th
that praject should achieve its goal. ere 5

9. There should be availability of resources in the school apgq .
the neighborhood school. The students should be able to d i
it without difficulty. ande

10. The project should have the aspect of independence as wel|
co- cooperativeness. Students got the Opportunity to think as
plan with independence and work in full cooperation, ang

11. Project should seek to have individual’s life in its unity Facts
and experiences should be integrated rather th ‘
independently, AN taught

kI

Role of Teacher

1. Th_e teacher is not a dictator or a commander, but a frienq
philosopher and guide in the true- sense. :

2. He also learns along with the students and does-not claim that
he knows everything.

3. _He always provides the freedom and democratic environment
in the class so that all the students express their talents angd
abilities.

4, _He is always alert and active to see that the project is running
in the right direction or not.

5. He himself reads books, collects information and taps resources
to help the students for the successful completion of the project.

6. He should provide occasions for shy pupils to come forw:
and contribute something towards the success of the project.

7. He should have initiative, tact and zest for learning and should
be well experienced.

v'

|
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8. He should hz.wc knowledge of every child, so as to allot them
work accordingly.
9. He S_h‘?“Id develop the character and personality of the children
by giving them responsibility and status to complete the project.
10. He explains to the students what are their weak points and
what better method or techniques may be employed to overcome
the short comings.
project : Excursion to Ice Factory
General Science : Information on various principles of evaporation,
condcnsatioﬂ, freezu_lg etc. for this they study the various books and
collects the information.
Social studies :_History of Refrigeration, Its invention and its
yarious industrial applications
Home science : Use of refrigeration in preserving the food articles,
ration of Ice cream etc.
Language : Introduction to new words like condensation
evaporation, freezing, pressure. Writing of report on the experience of

prepd

excursion.
Art Work : Draw the chart, model on the process of Refrigeration.

So in this way through this method we give the first hand
information the students in different subjects in a correlated manner.

Few Examples of project in science
1. Laying a flower garden in school
Preparing a aquarium or vivarium in life sc Laboratory.

Conservation of soil

Organizing a Blood Donation Camp in school.

Polio awareness programs

Celebration of Environment day

Improvising science Apparatus

Organizing a science fair

Merits : These are some of the merits of the project method

1. This is based upon the laws of learning Le.

(a) Law of Readiness : The students are motivated and make
their minds ready for acquiring knowledge. They are now

ready to participate in the execution of the project.
(b) Law of Exercise : There is ‘_lfiarniigtz Doing’ stpdents
practice the things which leaves permanent {mpression on

the mind of the students.

© NS AW
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4. Project should be feasible. While selecting the Project, j, Qy

be found out whether the project is feasi_ble OF NOL. Pracy; czh?“'d
of the project, Availability of the material shoulg be takenbflit}-
consideration. g
' imely. It should suit th :
_ Project should be timely S 856, i

5 gpﬁ"mdes, abilities and mental level of the students.  °TeSt

6. Project should give freedom to students to work accorg;
their needs. They should not be forced by the teache, ng 1,

7. Project should be challenging. It is neither too simple ap g
nor too long and difficult. Students love to do the tagk We‘
are challenging in nature. higy,
8. Active participation of both teacher and students
that praject should achieve its goal.

9. There should be availability of resources in the school apg .
the neighborhood school. The students should be able to ha dm
it without difficulty. Ndle

10. The project should have the aspect of independence as wel]
co- cooperativeness. Students got the opportunity to think an
plan with independence and work in full cooperation, X

I1. Project should seek to have individual’s life in it unity. Fagy

and experiences should be integrated rather than taughy
independently.
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Role of Teacher

1. The teacher is not a dictator or a commander, but a frieng,
philosopher and guide in the true- sense.

2. He also learns along with the students and does-not claim tha
he knows everything.

3. He always provides the freedom and democratic environment
in the class so that all the students express their talents and
abilities.

4. He is always alert and active to see that the
in the right direction or not.

5. He himself reads books, collects information and taps resources
to help the students for the successful completion of the project.

6. He should provide occasions for shy pupils to come forw
and contribute something towards the success of the project.

7. He should have initiative, tact and zest for learning and should
be well experienced.

project is running

|
|
|
i
|
|

|
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M 8. He should have knowledge of every child, so as to allot them
work accordingly.
9. He shguld develop the character and personality of the children
by giving them responsibility and status to complete the project.
10. He explains to the students what are their weak points and
what better method or techniques may be employed to overcome
the short comings.
project : Excursion to Ice Factory
General Science : Information on various principles of evaporation,
ondensation, freezing etc. for this they study the various books and
gollccts the information.
Social studies : History of Refrigeration, Its invention and its
various industrial applications
Home science : Use of refrigeration in preserving the food articles,
paration of Ice cream etc.
Language : Introduction to new words like condensation
evaporation, freezing, pressure. Writing of report on the experience of

pré

excursion. ' |
Art Work : Draw the chart, model on the process of Refrigeration.

So in this way through this method we give the first hand
information the students in different subjects in a correlated manner.

Few Examples of project in science
|. Laying a flower garden in school
Preparing a aquarium or vivarium in life sc Laboratory.
Conservation of soil
Organizing a Blood Donation Camp in school.
Polio awareness programs
Celebration of Environment day
Improvising science Apparatus
. Organizing a science fair
Merits : These are some of the merits of the project method

1. This is based upon the laws of learning Le.

(a) Law of Readiness : The students are motivated and make
their minds ready for acquiring knowledg'é'.“'l'ﬁey are now
ready to participate in the execution of the p.roject.

(b) Law of Exercise : There is ‘Eeaming by Doing’ stpdents
practice the things which leaves permanent fmpression on

the mind of the students.

N AW
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fTect
(c) :;mﬂ;t is there. Students get the first hand exper;

which gives hum the feeling of pleasure and sa“Sfa:t?%'é

tic way of life : Children on
2. Development of Democr amfmeto

accordmg to their own needs. They, lean,

: ' . b
mmompmnmmdasammnmbcrmadueveme%%
goal.

jon of Various subjects : Subjects are not tay,; . .

3. lf;,]:l;:‘_l:nmm is no d1\15|on of Sub_!eCtS into “'atef_]:itg;:l
compartments. It gives unity to the cumcul-um. 1

4. Training in scientific meth‘od : I! help§ in df:\.feloping "
scientific and problem solving attitude in the students Sq
cramming and rote — memory is discouraged.

5. Dignity of labour : This method _emphasizes d‘igm'ty and oy,
for labour. They learn that there is nobleness in working ang
doing things with their own hands.

6. Play- way method : This provides education to the Studenyg
by play- way method. There is no formal class or instructiong
are given to students. So children learn the things in playfy
environment.

7. Problem of Indiscipline can be Solved : As all the childrep,
are busy in various activities of their own choice so there s p,,
time for indiscipline or antisocial activity in the class.

8. Making Pupils Active : This method is very beneficial for shy
or slow learners. It helps to develop in them the qualities of
self- initiative, self- confidence, keenness and accuracy of
observations, development of interest towards the subject, S,
develop the constructive and creative thinking.

9. Economical : It is economical because children learn the things
without any strain. There is learning for the real life and life to
come. Without least wastage of time, energy and effort children
learn so many things.

Limitations : The project method has the following limitations.

1. Systematic teaching is not possible : In this method the whole
teaching is mommatic. Teaching is haphazard
and many important topics cannot be taught through this method
because of which many desirable knowledge is not given.

2. Much more expectations from Teacher : There is much more
expectations from teacher. It demands much more efficiency.
on the part of teacher. Teacher has to look at all the activities
of the children. He/she should remain active, alert and vigilant

alll

o l
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. There is freedom am throughout process which adds 100 much strain on the

went_t_mchm * For the working of this method
3 ey competent teachers who are active, alert, efficient and

arceful are required, which are generally not available.

W  Itis expensive for the students who will

4 have to0 bear the expenses of excursion, outdoor activities and
. urchase of material etc.

ypsetting of the Time—table : Project upset the routine time-

able of the school because fixed time-table of the school and

projects cannot go togethen: so for the organization of the project

there is upsetting of the time-table of the school.

Non availabili o( Text-Books : Text books written for various
6. rojects are not available. So the students don’t get the important

infom‘laﬁOn related to the activities,

Not suitable for smaller children : This method is not useful

for small children as they are too young and inexperienced, for
successful working of project mature students are needed.

8. w&u&slﬁﬂe : There is so much practical difficulties
T carrying out the project, arrangement of material, suitable
amount of funds, interest and through knowledge of the content
py the teacher are some of the practical problems which we
pnormally feel during the project method.

g, Coverage of syllabus : This is time — consuming method s0

' it is very difficult for a teacher to over the whole syllabus in
a limited period by this method.
te of all these limitations this method is quite useful and

i - -
o It is used with some modifications.

ficial. i
pene These are some suggestions for the project method

suggestions
1, Along wi
undertaken

days of the week. . '
The problems of expenditure can be easily solved by undertaking

such projects in which we earn something or irE other words
project should be made economically self-sufficient
To fill the gap in knowledge learnt, direct classroom lesson

should be given

th formal classroom teaching, some projects may be
by the students to be completed on certain fixed
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oy 4. The problem of upsetting of time- table cap be : H'u'l;
utilizing first half of the day Olygg

For the formal schooling whereas the other half for .
Ying

ymjm O
3. PROBLEM -SOLVING METHOD

Problem solving is the ability to identify and solve Prob
applying appropriate skills systematically. lem b

Problem-solving i-f’ a process — an ongoing activity ip whi
take what we know to discover and what we don’t know e I¢ W
obstacles by generating hypo-theses, testing those predictiolcoming
arriving at satisfactory solutions. 05" 2 i

Problem-solving involves three basic functions:

]. seeking information

2. generating new knowledge

3. making decisions
~ Problem-solving should be a very real part of the curricy]
presupposes that students can take on some responsibility for the;:"i. It
Jearning and take ]:tersonal action to solve problems, resolve cOnﬂ?
and discjuss alternatives on thinking as a vital element of the cmﬁcu; .
It provides students with opportunities to use their newly ac u}un
meaningful real life activities and assists them in working at E Ireq
levels of thinking. Igher

Definitions:

According to Hammonds Carsie “Problem solving in teach;
refers to the task making decisions or doing things that learner wantg Itlg
make or to do the nature of which he is able to understand but for wh;j E
at the time he has no solutions.” .

_ According to James Rodd L “Problem solving is an educationg]
device where by the teacher and the pupil attempts in a conscious, planneg,
purpns.eful manner to arrive at an explanation or solution to some
educationally significant difficulty.”

According to Risk T.M. “Problem solving may be defined as
plamTed attack upon a difficulty or perplexity for the purpose of finding
a satisfactory solution.

: Acc_ording to Hiess, Oboourn and Hoffmann, “Problem solving
in all of its elements is closely associated with a group of attitudes or

mind-sets which are as important as outcomes of instruction in science.
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oD
AL teristics of a Problem

Ch‘racThe problem given should be i i

1. Capabilities of (e shoieass according to interest and
problem has relation with the previous knowledge of students.
problem should have practical value.
problem should have educational value.
problem should be neither too difficult nor foo easy.
Problem should be clear and concise.
p.-oble.m shoul.d be new one but preferably children possess
pasic information needed to solve it.
problems given to the students should connect with their course
of study.
problem should be challenging.
problem should fit in the administrative frame work of the

institute.
Involved in Problem- Solving Method

teps
: p-rhe method of problem-solving is a result of necessity. In this
od the students put forth his topic related problem in front of other
nd they start finding a solution to it according to their interest
ility. In this method the problem should be placed in front of
1 clear words and should be according to the understanding
f the students. The student does the synthesis and analysis
th the help of the teacher and tries to find the solution.

For younger student, illustrations are helpful in organizing data,
mnanipulating information, and outlining the limits of its possible solutions.
Grudents can use drawings to help them look at a problem from many

different perspectives.

{. Understand the problem
understand the nature of a probl
to frame a problem in their own words.

2. Describe any barriers : Students need to be aware of any
barriers or constraints that may be preventing their goal. In
short what is creating the problem? Encouraging students to
verbalize these impediments is important step.

3. Identify various solutions : After the nature and parameters
of a problem are understood, students will need more appropriate
strategies to help resolve the problem. Stu@ents need to
understand that they have many strategies available to them

N s e

9.
10.

meth
wdents @
and capabilit
the students 1
ex riences 0 ¢
ofpt;e problem Wi

: It’s important that students
em and its relatec goal. Students
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Qy,

and that no single StrAfegY \i"i‘ll_\'_t't?rk for all problem, H
some problems solving possibilities. . %ar.e
o Create visual images : Many problem-solvers finq -
to create “mind pictures™ of a problem and Soluﬁonslt useﬁu
working on the problem. Mental imaging allows the Prioy s
solvers to map out many problems and “see” it d;?bl&fm
¢ Guesstimate : Give students opportunities to engage ly.
trial and error approaches to problems to be uhd;n e
however that this is not a singular approach to prrst
solving but rather an attempt to preliminary data_ Oble’h-
& Create a table : A table is an orderly arrangemen;
When students have opportunities to designing of tzf d
information, they begin to understand that they cap, Ve of
and organize most data relative to problem. 8royy,
¢ Use manipulative : By moving objects around op
or desk, students can develop patterns and elemen; tab,
problem in to recognizable and visually satiSf;fa
ing

components.
+ Work backward : It’s frequently helpful for stude
take the data presented at the end of a problems 2
computations to arrive at the beginning of the problenn; 4
< Look for a pattern : Looking for patterns is an impo :
prob.lem solving strategy because many problems fa] ll'tan t
prcd:ctat_;le pattt?ms. A. pattern, by definition, is a reg;ﬁ -
systematic repetition and may be visual or behaviora] y
< Creat.e a systematic list : Recording information in' li
form-ls a process used quite frequently to map attack fISt
def?m'ng and solving problems. Encourage students to recoog
their ideas in lists to determine the patterns, or s.imilarit‘r
between problem elements. =
Try out a solution : When workin
out : g through a strate
combination of strategies, it will be important for studeﬁfs "
<+ Keep acf:urate and up-to-date records of their though’ts
proc:ee‘dlngs, and procedures : Records collected thej
predictions made and the strategies used are an important
part of the problem solving process.

¢+ Tryto wgrk through a selected strategy or combination
of strategies until it becomes evident till working, it needs

h 28
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MET”OD to be modified, or it is yi 'Es ..... 7™
» OF it is yielding inappropriate data : As

Merits
1.

students become more problem solvers, they should feel
conjfonﬂble rejecting potential slmtegies'at any time duri
their quest for solving A
& Monitor with great care the steps undertaken as part of
a solution : Although it might be a natural that students
rush through a strategy to arrive at a quick answer encourage
them to carefully assess and progress. :
@ F eel comfortab-le putting a problem aside for a period of
time and ta.cklmg it at a later time : For scientist rarely
come up Wwith a solution the first time they approach a
roblem. Students should also letting a problem rest for a
while and returning to it later.
Evaluate the results : It’s vitally important that students have
multiple opportunities to assess their own problem and the
solutions they generate from using those skills. Frequently
students are overly dependent upon teachers for their
erformance in the classroom. The process of self-assessment
is not easy, however. It involves risk taking assurance and a
certain level of independence. But it can be effectively promoted
by asking students questions.
prawing conclusion and making generalization : In this step

conclusions are drawn. The results should support the expected

solution. Drawn conclusions should be properly reported. When
the same conclusions are drawn from different sets of
experimentation under similar situations they may go for

generalization of their conclusion.

Application of generalization to new situations : The students
should be able to apply generalizations under new situations in
their daily life and hence minimizing the gap between class

room situation and real life situation.

Development of scientific attitude : It helps in developing
scientific attitude among the students.
reflective thinking : This method is useful in

Develop
nking and hence increases student’s

developing reflective thi
mental ability.

Individual attention :
every student which helps in the development

relationship between the teacher and the taught.

Teachers can pay individual attention to
of harmonious
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.+ This method is child Dy
hology : CemEFQd

. Based on ps)¢

-the habit 0

m oriented. It is also based on the principle of ‘Lea ang

g’ which motivates the child to solve the Problep, Ing
S of

proble
by doin
their life.

Self — evaluation : It helps the child to find out the;, .

mistakes and short comings. The child t?ecomes SO capab)q
he modifies his oW shortcomings, which helpsin develg: at
f self-assessment in the child. Pin

Solve the teaching-learning problems : This Methog
y helpful in getting rid of many teac:hing-haa,.ni 1§

csPeCia" . ge s _q: -
the problems of indiscipline, assigning the hq,,
C.

problems like

work etc.
Extra — reading : This method encourages the students o
r

extra study.
Demerits :

In spite of so many merits there are some demeryy

also.
Lack of trained and capable teachers : Teachers who have

. research skills and capability to handle this method are rarely

available.
Curriculum : The entire curriculum is not covered by thjg

method, so this method has a partial usability in covering the

physical science contents.

. Not economical : This method is quite expensive as it requireg

well-equipped laboratories, adequate library, trained teachers
and lots of time and energy.

. Not suitable for every students : Every student doesn’t have

the scientific thinking and problem-solving ability, so it is very
difficult to adopt this method for all the students because al]

the students can’t be problem solvers.

. Too much practical work : There is more emphasis on practical

work which makes it dull and routine type work.

. Lack of study material : Good text-books are not available

for this method.

DS
Wi
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EVALUATE YOURSELF

what do you mean by Methods of Teaching? Explain the

criteria for selecting a particular type of method for a
science teacher.

what do you mean by Project Method? what are the
various steps involved in Project Method?

what is Lecture-cum-Demonstration Method? Discuss its
merits and demerits.

what is Problem Solving Method of Teaching Physical
sciences? How this method is useful for a Physical Science

teacher?
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CHAPTER 3=

¥ "-,l‘:"c

.;3 Aids, Equipments and Assistance in
' Teaching Physical Sciences :

Note: This Chapter has been further sub-divided into foIIQWing f
Oy

Chapters:
CHAPTER 3-A

Need and Utilities of Physical
Sciences Laboratory

INTRODUCTION

Ne\.vton won a stunning victory for the intellect and the
democratization of science, because it became possible for students to
have as much authority as teachers. By knowing proper methods, a youth
could conduct an experiment whose results might confound his elders
Newton’s program of “experimental philosophy” firmly and successfull;}
established the central methods of physics, whereby inference from
experience guides formulation of hypotheses, whose predictions are
validated by experiment. Laboratory activities in high school physics
provide experience with phenomena, a starting place for the systematic
development of students’ ideas, and a testing ground for the predictive
power of their reasoning.

136
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ME;LNTS AND ASSISTANCE IN TEA
CHING
TIES FOR PHYSICAL § -
UT“"I CIENCE LABORATORY
Ac‘lTVITIES it
aboratory activities must be designed ¢ " mi
ot students may acquire skill and conﬁdc:c: r;ﬁa;ﬁc::.udenls e
measurement of physical quantities with appropriate accuracy

recognition of factors that ¢ iabili
e ould affect the reliability of their

manipulations of materials, a
» apparatus :
instruments PP » tools, and measuring

clear descriptions of their observations and measurements

repres‘emalmn of lﬂfﬂl'm_ation in appropriate verbal, pictorial,
gmphlcal, and mathematical terms

inference and reasoning from their observations
ability to rationally defend their conclusions and predictions

effective and valued. participation with their peers and their
teacher in a cooperative intellectual enterprise

articulate reporting of observations, conclusions, and predictions
in formats ranging from informal discussion to a formal
laboratory report

Ability 1o rechnize those questions that can be investigated
through experiment and to plan, carry out, evaluate, and report
on such experiments. ;

NEED OF PHYSICAL SCIENCE LABORATORY

gcience educators have believed that the laboratory is an important
means of instruction in science since late in the 19th century. Laboratory
activities were used in high school chemistry in the 1880s. In 1886, Harvard
University published a list of physics experiments that were to be included
in high school physics classes for students who wished to enroll at Harvard.
Laboratory instruction was considered essential because it provided
training in observation, supplied detailed information, and aroused pupils’
interest. These same reasons are still accepted almost 100 years later.

Schulman and Tamir, in the Second Handbook of Research on
Teaching listed five groups of objectives that may be achieved through
the use of the laboratory in science classes:

1. skills - manipulative, inquiry, investigative, organizational,

communicative

and
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138 T concepts-fo“"“mplc' h_\'pothﬁis. theoretical model, taXong ,:
Ie
category N o

3. cognitive abilities - crtthal thinking, problem solviy
‘ application. analysis, synthesis L

4 Understanding the Nature of Science - scientific enterpy;
" gcientists and how they work, existence of a multiplic; e

scientific methods, interrelationships between scienca A
technology and among the various disciplines of science

5. Atitudes- for example, curiosity, interest, risk taking, objectjy;
precision, confidence, perseverance, satisfaction, responsiby);
consensus, and liking science.

OLANNING OF PHYSICAL SCIENCE LABORATORY

While planning for the Physical Science Laboratory, the authoritjg,
ust take into consideration as to what are the space requirements fm_:
Physical Science laboratory? What is the maximum number of Studeny
you should have in your science laboratory? How much lab space shoulq
be available for each science student?

Many schools are experiencing budget problems. Most scienc,
laboratories are designed to accommodate 24 students, an accepteq
professional standard. When class sizes are larger than 24 students, j;
becomes very difficult for the science.teacher to safely handle, transpoy;
and use laboratory chemicals and equipment. Many laboratory experiences
require a high degree of student-teacher interaction. The fewer students
there are in a laboratory, the greater the opportunity for students to ask
questions and for teachers to clarify procedures and encourage the
development of reasoning skills. Therefore, planning for the Physica
Science Laboratory must take into consideration the strength of the
science students in the school and accordingly the area of the Physical
Science Laboratory should be earmarked.

EVALUATE YOURSELF

1. Write a detailed note on Need and Utilities of Physical
Science Laboratory.
2. What is the importance of Physical Science Laboratory?
What are its utilities?
oQo

b

Teaching aifls are tools that classroom teachers used to help their
qudents learn quickly and thoroughly. A teaching aid can be as simple
chalkboard or as complex as a computer program. Because every
. gividual learns in a dffferent. way, tt.eachers rely on these tools to explain
concepts 10 students with a wide variety of learning needs. Teaching aids
are crucial for educators as they are key in differentiating instructions for
gl ypes of learners:

To make leaming very effective it is not only necessary to utilize
he factors and techplque.s that facilities learning, the teachers are to
¢ certain coqdltlons in the classroom that may improve learning.
o conditions are teaching aids which play a key role in teaching -
earning situations. It works as the support to both teacher and taught in
he pursuit of knowledge and curriculum transaction. Teaching aids are
(he t00S purposefully designed to overcome verbal deficiencies in
communication in a classroom situation.

creat
Thes

Meaning of teaching aids
It consist of two words
1. Teaching © 9 Aids
{. Teaching : To give knowledge, to train or instruct someone.

7. Aids : Sometimes that provides help or support. Thus we can
say that teaching aids are those aids, which help the teacher to
make all kinds of concepts, ideas or thoughts clear and create
coordination in the them by inter relating them.

139
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Ly aids M‘D‘”-

Other names of teaching

I. Audio — visual aids

5. Learning resources /

3. Educational Aids /M
Few Definitions of Teaching Aids |

Good’s Dictionary of Education : These aids are a“Y‘hingb
means of which learning process may encouraged or carried on 11“-0"3;
the sense of hearing or SENSes of sight.

Burton : Audio-visual aids are lhose objects or image which i“ilim
or stimulate or reinforce learning. ¢

E.C Dent : All material used in the classroan or in other teachj,
situations to facilitate the understanding of the written or spoken WOrdsg

Carter V. Good : Audio fvisualb aids are t_hos; which help i,
completing the triangular process of learning l.e. motivation, ClaSSiﬁcaﬁn:
and Stimulation.

So teaching Aids are those:

Q Which reinforce the teaching

QO Which present the realistic experience to the learner.

Q Which provide stimuli to the learner.

QO Which provide sensual experience to learner.

History : A Dutch humanist theologist and writer desretrigy
Erasmus (1466-1536) disclosed memorizations as a technique of 1eam-mg
and advocated that the children should learn through the aids of picture
or other visuals. While John Amos Comenius (1592-1670) prepareq ,
book known as Orbis Sensilium pictus (the word of sense objects). Which
contained near about 150 pictures on aspects of every day life. This js
considered as a illustrated book for the children education. The tem
visual education was used by Nelson Greence in 1926. Aric identified
four revolutions:

1. Education from home to school.

2. Written word as a tool of education.

3. Invention of printing and use of books.
4. Use of electronic media Radio, TV, Tape —Recorder and
computer in Education.

Characteristics/ Features of Good Teaching Aids

Q They should be meaningful and purposeful
O They should be accurate in all aspects

Instructional material
edia

ARATION AND USE OF TEACHING AIDS

P
PBE= = ey should be simple 141

a
They should be cheap
As far as they should be uptodate

They should motivate the learner as well as the
They save time and increases interest.

They make 1he.studenls more active and learn the lesson easily
As far as possible, they should be improvised.
They should have the proper size,

They should develop curiosity towards exploration of various
subjects.

o Makes use of variety of media,
g Helpful for the teacher in useful teaching,

principles of Audio Visual Aids

For effective teaching to take place a good method must be adopted
the teacher. The teacher is always free to choose effective audio
visual aids in the cl_ass room. Of course there are also certain principles
of Audio -visual aids in teaching methodology. They are as follows:
1. Principle of selection: 1. The age level 2. Other personality
angles 3. They should have specific educational values 4. They
should help in the realization of learning desired objectives.

2. Principle of preparation: 1. As far as possible, the local
material should be used in the preparation of aids. 2. The teacher
also must receive training in the preparation of aids. 3 The
teacher him/herself can prepare some aids or can take help of
students also.

3. Principle of physical control: This is concerned with the
arrangement of teaching aids safely

4. Principle of proper presentation: 1. Teacher should carefully
visualize the use of teaching aids before their actual presentation.
2 They should be well acquainted themselves with the use &
manipulation of the aids to be shown in the class room. 3. The
aids should be displayed properly. So that, all the students can
see it, observe it, and can derive maximum benefits from it.

5. Principle of Response: This is the important principle. This
tells the teacher guide the students to respond actively to the
audio visual stimulus so that they derive the maximum benefits
in learning.

teacher also

ocooooooo o
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6. Principle of Evaluation: This principle stipulateg 1haM-D.u.
should be continuous evaluation of apdm visual ajdg ml u"t‘r,
& accompanying techniques in the light of desireq obj a‘e.ﬁah,
Audio visual aids of devices or technical devices or techng, vy

medias or leaming devices that helps the teacher to clarify, estab]i:giw
relate & co-ordinate accurale concepts, interpretations, a,pp"eciation N
enable him to make learning more concentrate, eﬁ“eche, interee.
ingful, vivid, etc. The audio-visual aids ajw, A Stln&
‘he triangular process i.e. Motivation, clarif; hglh
stimulation. The aims of teaching with tech}'lologlcal medias s ¢ : lE)rL
the channel between the learner and the things t-hat worth leamer ng
reacher must show 25 “well” as “tf:ll“. The &?udm-visual aids P"OIV ¢
significant gains in informal leamm.g. re.temn.on and recall, re‘hinlt-
and reasoning, activity, interest, imagination, personal gr OWIhmg
development. &

Here are values/importance of teaching aids:

1. Best motivator: They are the best motivator. The studeng wo
with more zeal & interest. Mg

2. Clear image: Clear image takes place when we touch, hang),
experience it. /

3. Variety : “Mere chalk & talk” do not help. Audio — visyy) sy
gives variety & provides different tools in the hand of teac,,

4. Freedom : When audio — visual aids are employed, there is;
great scope for children to move about talk, laugh & comme,
upon. Under such atmosphere the students work because the,
want to work & not because the teacher wants them to work

5. Opportunities to Handle: Many students always get a chang
to handle the aids.

6. Helpful in attracting the attention : Attention is the try
factor in any process of learning & teaching audio — video aigs
helps the teacher in providing proper environment for capturing
as well as sustaining the attention and interest of the studens
in class room.

7. Savings in energy & time : Due to effective implementation
of “principle of presentation”, a good deal of energy & time of
both the teacher & students can be saved.

8. Realism: The audio — visual aids gives the real touch to the

learning situation.

142

in completing

PHEPAHATION AND USE OF TEACHING Alps
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9. Encouragement to healthy
; : Y class room i i
visual aids through varj : S RE HP:
nety of stimuli, motivatj isi
. . , motivational, provis
of active participation of students, a good expen'enci at:~;0:
’ Y

encourage healthy class -
n "
leamners. eraction between teacher and the

10. Scope of education at 4 mass
. . scale H . .
like radio, tape, television etc, alwa The audio- visual aids

mass education. ys plays role in spreading

. Pl et v il - s,
i audio - visual aids develops, motivate

CX]J.BI'len(:e‘ attract the attention of the students and ’r vid '
variety of creative outlets for the utilization of their trin?e:ld?uisl
energy & keeps. them busy in class room work. This overall
classroom environment becomes conducti "
discipline. Grossly, we. can say i ctive to creative
audio — visual aids i.e tradit'y I ere See o tyPes ol
audio —visual aids, Bl:lt.at the s 0 W(?II'as. e
‘45 aocount that the audio.v'san;e t.lme it is important to take
disseminate the information lfiua wedetidic Al el
) nation, data, facts, clues, but also they
mfluence_ the mentality, psychology, grasping level of the
stud.ents in thf{ class room. On the other hand they grately
motivate, inspire the teachers to adopt the latest, creative,
innovative aids. The scope of audio — visual aids in not only
up to procure & make presentation. Of course it is technical
part of teaching. But otherside also it conveys us that it is a
tool to know through effective communication in triangular
process i.e motivation, stimulation, clarification. Apart from
this it is also important that to think about difficulties and
problems in the use of aids. There are certain problems like
lack of motivation for the use of teaching aids by the teacher,
non availability of aids in school, lack of facilities for the use
of aids — electricity, room, furniture etc, lack of training on the
part of teacher in the use of aids, costly nature of aids, lack of
storage facility & non availability of suitable teaching aids in
the regional languages.

12. Change in traditional teaching : The traditional teaching is
changed with the help of teaching aids. Now there is interaction
between the student and teacher. Students participate effectively
in class, they talk, ask questions or discuss things with.teacher.
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. nal children : When we use g; S

. Useful for exceptional ¢ ' oy
= teaching aids like charts, pictures, diagrams etc to clay u;"
concep;. It helps the slow — learmers and bflewzfrd Ch“dren "
Jearn more easily. So it is useful for special children, to

Types/Classificat

jon of Teaching Aids

Classification/
Types of teaching
Aids

Audio
Visual Aids

14. Direct experiences : When the various processes are showr, t

students in the films or when shown the live experiences eg

visiting a milk plant, botanical Garden or showing the workip,
of different systems with the help of models add the real Jjf,
experiences to the children.

1. The aids that involve the sense of hearing are called Audio ajg
e.g radio, tape-recorder, gramophone etc.

2. The aids which use sense of vision are called visual aids. E,
charts, models, actual objects, maps, flash cards, chalkboard
bulletin board, flannel board, overhead projector etc. ;

3. The aids which involve the sense of vision as well as hearing are
called audio —visual aids e.g. television, film projector, film strips
etc.

Teaching aids are also classified according to way they are projected,

1. Projected Aids These are the aids that are projected with the
help of the screen. E.g film projector, overhead projector, slides
etc.

2. Non —projected All the aids that are not projected with the
help of screen e.g chalkboard, models, charts, aquarium,
diagrams, flannel boards efc.

110N AND USE OF TEACHING AIDS
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gPA - Dale classified these teachin

aids. . :
¢ of experience” (fig. 5.1 and 5.2) B aids. He described it as the
n

f/
/  Side projector \*mhfnu aids
/_ (Black and white) = \
[ Colored Slides \
/_ Fimatip projecor "m?ainr'::m
/- Overhead projector \/
[_ Motion picture- sound, colour
f Colourfilm ° : 7\
C.C.T.V Demonslrations TV ! \
Experiments \
Individual Doing experiments \
Projects, Excursions LY
Relative effecivéness of
teaching aids

ﬁg. 5... Fdger Dale’s cone of experience in Teaching Aids

N
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: (1) Visual Axds Qy,

Types of Teaching Aids

v

l—’

Black

{%’:ﬁ
’ %

Bulletin Flannel
Board Board
1. Charts

A chart is a combination of pictorial, graphical, numerical or
material which presents a clear visual summary. It is a simple flat \.’eru
display material and is used appropriately material and dii‘cmria}
information in a highly effective manner. Placeg

Graphic Chart Picture Chart

preP
1

-\

5P on of
‘r‘uon of charts 147
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Selection of the material : Chars
. should be
prepared for longer

* Jife. The selection of the materi
nal depends
upon:

(a) The size of the chart.

(b) The time it has to remain service
© The use of charts, .
Material for preparing charts i
_ : Thick
y _ paper boards,
stationary etc. are used for preparing charts, Accordiigc::l}l‘z.

sampath and his associations. F A k
ind while preparing them, - Following points to be kept in

(a) Concept or theme to be developed

(b) Analysis of the main theme in various relationshi
(c) Visualization and illustration of idea by skelt:;? .
(d) Transferring rough sketches to the charts 5
(e) Coloring of necessary. .

) Lettering.

Types of charts.

. .
(a) Picture charts : In pictorial charts various pictures are

cc?llected and shown e.g. Mean of transport, irrigation etc.

(b) Twﬂajlz These are in the form of tables and used to
indicate the time sequences of a series of events
chronologically e.g. Production in different years.

(¢) Graphic .chart : With the help of graphic charts statistical

data e.g. increasing or decreasing birth rate, death rate etc.

Tree charts : In tree chart the figures drawn ;semble a

tree_while the several roots of the tree leading in to a

single trunk account represent the origin of a voacept for

e.g. development of a plant in biology.

(e) Flow chalj_t : They represent the systematic representation
of trends movements and organization of different concepts.
Eg ecggo_@_iq_glvirqmnqng pollution.

(f) Collage: When information, pictures and photographs from

other sources such as newspapers magazines are pasted

togetHier it is known as collage.

Cir(cle chart : This can be used to represent the relative

<776 of components in aggregate by dividing a circle in to
segments. E.g. numbers of men in total population.

C))

(@
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4. Advantages : W[ 7 piss s A di ca | !
M cf:ntér relationship by fined as Simp“ﬁcd drawing
v inter-relation: ]
o e_d,'gfho"’ to -0y means of lines, symbols and labels.

(a) They make th .
students 1s_INC in_the lesson. =Of th, 2

i d knowl ¢

(b) Students become more active and knowledge p, ‘
' conles [)If

P

EEE@I'LIIL._
(c) They present the material in brief.

t source of information and
(d) They provea constant are

for revision.

2. Chalk board
Chalk board represents the oldest and most commonly useq Vis
Ug|

material for the classroom teaching. A class can function withoyt the ..
of a chalk board. A chalk board is used for recording the progress ¢ aj
work for outlining the topic, for drawing diagrams and for Sl-lmman'zithe
national education policy tremendous emphasis has been py; Oce

r

In the
cessity and use of chalk board as an instructional aid in the nam,
e

the ne
of ‘Operation Blackboard’

(a) Procedure : For making proper use of the chalk boarg th

3

teacher should take-care of the following points:

I. The teacher should use the parts of the chalk board Whic
can be properly seen by all the students of the class,

I1. Stfu't writing on a clean black board and leave it clean after
using.

I11. Writing should be neat and clean.
IV. Distance between line to line and word to word should p,

adequate.
V. Do not cover up the material on the black board by Standing
in front of it.
VI. Talk to the class while writing.

(b) Advantages :
I. It can be used as a source of motivation for arousing interes

of the students in the learning.

1. It can be used for highlighting the main points, summarizing
the topic, providing assignments, and also to test their
understanding of the subject matter.

I11. It provides opportunity to the students not only to understand
the subject matter but also help them to draw sketches,

diagram etc. themselves.
|

o too abstract in natur i .
< being . € require carefy i
m> " .an be used effectively with a class of plu;?lt,"datlon mork

they ©

re .
0 : Characteristics of a good diagrams

(a) Planned : Diagrams must be well planned.

(b) Accuracy : They must be accurate,

(¢) Neatness : They must be neatly drawn in proer proportion

(@ Labeling : They must be correctly abeled and explainc

© Simp!if:ity };)i__-agmms should be SimPTe_:;d{ cc;n;plicated.
ety e of e 4 e

petal—— I8
sligma ——— 3=
./ style — =
pistil {ovary ../ S anther — .
N ﬁlamenl-' '

ovule ~ [IRL

/ \ se|
receptac&a vascular bundles

- stem inside the stem of
- a dicotomous plant
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Characteristics 5 BEST POLICY
g‘\ - — -... i
|
© Note taking
Accuracy

Advantages: .
(a) Source of attention and interest : Diagramg aro
rrermioniTErest and curiosity ofthe students, e
(b) Source of motivation : They are source of motivagj,
the students. :
(¢) Source of imagination : They make an appeal of

€ se
and imagination of the students. ' Nseg
(d) Source of creative thinking : They are Source |
developing creative thinking of the students. —

(e) Useful in all subjects : Almost all subjg__tzt; like s

geometry | ages, art etc. use them f°-'"—PTECise
information. . —~

Difficulties in drawing diagrams.
(a) Poor drawing : Many teachers have poor drawin
Therefore they cannot draw suitable diagrams.

(b) Shyness : Many teachers just feel shy of drawin
on the blackboard.

(c) Lack of will : Either the blackboard or chalk is Not
available; sometime there is lack of will.

(d) Lack of accuracy and neatness : For some teachers, is
difficult to draw accurate and neat diagrams.

Precautions :

(a) It should be very clearly drawn.

(b) It should not be used at the beginning stage of the
presentation of a lesson.

(c) The symbols used should be on familiar lines.

(d) The teacher must process the ability of drawing diagram
very quickly.

(e) Full heading should be written in bold letters.

& Capacity,

ann

dic:me - material that are intended for display. It is used :
of

1;

Importance
and use

Developmental
Use
lllustrative
Use

pulletin board is a Kind of display board for bulletins, news, item,
suncements and much other visual display, According to good’s
onary of education. “it is a board to which can be fastene! picturcs

(a) To motivate and arouse curiosity in students.
(b) To display work done by students.
“(c) To introduce or summarize a unit of work.
(d) To provide basic means of general communication.
. Importance and uses :
(a) Motivational use : It provides motivation. ‘
(b) Nustrative use : It is used to illustrative ideas with help of
photographs etc.
(c) Note-Taking : It helps in taking notes.
(d) Development : Develops and unfolds the creativity potential
of students.
5. Flannel Board

It is commonly known as felt-graph. It is a stationary or portable
flat-surface covered. With a rough flannel like cloth usually in black or
grey colour. The material to be displaye_d on flannel boa.rd may be_backed
with sand paper blotter materi:-al etc. it serves as an ideal medium for
display of prepared items that is stories, poems, diagrams etc.
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Purpose of flannel board :

(a) To attract and motivate the learner.

(b) To save time during class representation.
(c) To develop creative activities.

(d) To present view and consolidate the lesson.
Advantages :

(a) Easy and economical to handle and operate.
(b) To hold the interest of the students.

(c) Itenables the teacher to develop illustration and recapitulate
a lesson.

Suggestions :

(a) Use of colours : The use of colour should be made to
bring main points in to prominence.,

(b) Selection of topic : The subject matter should be relateg
to the unit of work under study.

6. Models

A model means an imitation a replica or a copy of a thing act or
process. It is a 3-dimensional representation of the real objects. The
original size or shape of the actual things is changed -i.e. enlarge or
reduced to suit the learning group. That is why models are more

: u\ , AgATON AND USE OF TEACHING Ajps l
FLANNEL BOARD =Y ages and more convenient than aeyyyy) ob .

Jects or process eg to

ntog™
30V e various Parts of motor or o show e various organs of digestive

% prep g

(a) Decide the objectives and scope of

b) pecide what material to pe {Jsed,
carefully.

0 Model is the replica of any
arrangement of the picture of
model should be prepared,

@ Make a rough sketch of modes and then hi
parts,you want to show and then £

Quality of a good model :

Preparing the model.
collect all the material

real object so 1o make proper
Photograph of it so that exact

 highlight the important
nalize the models .

a Accuracy

a Simplicity

a Utility

g Solidity i.e. inherent strength to resjst -
g Ingenuity i.e. must be an expression of

personality of a child. the innate capacity and

7. specimens

Preserved specir.nens Oﬂ_i"’jﬂg things are good visual aids that can
be employed in teaching physical sciences. By. seeing the actual things,
qudents develop adequate concepts about. them regarding, size, shape,
ructure and colour etc. so that students are able to study these organisms
and also know how to prepare these specimens. The teacher can deliver
(he topic along wnh_dlsscctlons _of animal and plant material. He can
also set up some physno!og?r experiments to demonstrate some phenomena
of making some quantitative study while the lesson is in progress.

des and film strips

Slides are transparent pictures projected by shinning light through
them. monly used sizes of slides are 2" x 2" and 3.5" x 4"

Slides are used on a variety of materials glass coated or clear or sensitized,
Generally slides are of two-kinds.

() Handmade sli (IT) Photographic slides.

Slides in series or linked together in a sequence make a film-strip
or film slide or slide film. Film strip is a roll of 35mm positive film
wl ich has sprocket holes in both sides and contains a sequence of pictures
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ke <lides. By aranging the slides and film stnps 1A requited seq,q,
we can present the topic systematically. Structure and parts of floye, tﬁe

s of mproduction. all division etc. can be lllustratesi ve ‘w o
through slides and films strips. These are used as very effective teachi:g

Aids due to the advantages. .
Advantages

creates interest

wed b iy
Vie' Y curiosity among Studeny

Entire class used according used according

to convenience  to our Pace

)/gﬂ sparencies. |
Overhead projector is an important electronic teaching Aid

— B i
roiects ap image from a transparency which is transparent. The grzgifh
pl ‘cture and message of transparencies are reflected on E‘Ec;gg:f

Transparencies. are_made_by teacher to_draw figure/diagram to_yy
something on the cellophane sheet. Readymade transparencies are alsz

available.

Procedure of making transparencies.

1. Single-Transparency : It _(_:_g_nfl_)e prepared by writing on the
cellophane sheet with the Telp of an OHP pen. Even_graph
figures, diagrams can be easily shown in different color
Generally black, blue, red and green colors are used as they are
more visible on projector screen. Colored transparency can als,
be used in the classroom to give variety and attraction.

" SOIL PROFILE -

] Horizon

: N C
- t|| Horizon
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HEP;‘H Roll transparency : In this 9
2 — 15 We can use the o of transpare

" on which writings and pictures can : ey
C;ﬁ"ﬁé projected on OHP and 1eac]?:rmade In a sequence and

caspaency can be moved backy explains it. The roll of

Advantal;%—: ?rd and forwarded as required.

|, A large group can be taught with thjs,

g It enhances the interest of {he Students,

3. Teachers don’t require drawing f;

N Preparing transparency by
creativity in the students,

ion slides. Teachers i
presentation S create their own presentation sli
v persﬂnal'ty to lessons. They can use graphj presentation slides to

d USe_graphics, music, photos and
mep?eﬁ! of a topic. Computer prg zrams that
create slides includes Microsoft PowerPoint, G S

c L]

oogle presentation etc.

gures/diagrams on black board.
the teachers and students adds

&ﬂ]ﬁo AIDS

The aids involving the sense of hearing are called audio aids. Typical
ementary an secc.mdary students SP":ﬂd 50 percent of their school time
ot Jistening: T.he importance of audio media in the classroom should
Jﬂ 1 be underestimated.

Audio Media are the various means of recording and transmuting

(e human voice and other sounds for instructional purposes. The audio
W_,,eraclm.tauuccorden audio compact disc-player, language
poratory, gramophone.¢tc.

(1) Radio -

Though originally devised for entertainment purpose, radio is now
peing widely utilized. for education. “the radio is full of promise for the
future of our education.” By K.N. Srivastva.

By utilizing the rich educational and cultural offering of radio, children
and adults can communicate. How ever remote people also have access to
the best of the world’s store of knowledge with the help of radio.

Procedure for teaching radio lesson : The following steps should
be involved in all the lesson.

1. Preparation : Preparation regarding best location, seating
arrangement, illustrative aids, clear objectives gathering advance
:nformation and motivating the students required on the part of
teacher.

3. Presentation : The teacher should watch the time till the
students close their book a minute before.

N
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Presentation

ure for
Teaching Radio
Lesson

Group

eflectin
R 9 instructions

current events

3. Discussion and application : The teacher should discuss the
major points of programme immediately after the broadcastjy,
using other visual aids to clarify idea. ¢

4. Follow up : It is done for checking the students understanding
for programme. A short objective test covering the main poipg
of the presentation will improve errors and misunderstandingsl

Educational value of radio : The educational values of radio are

as a follows:

1. Immediate contacts : Immediate contacts with lecturers, talks
and addresses of the journalist, author etc. it is also an addition
to teaching staff.

2. Reflecting current events : Running comments on the
proceedings of parliament session, a cricket game etc. have
attraction of their own.

3. Group discussion : Radio is useful to deliver a talk to a
particular group for e.g. Students of commerce science
mathematics etc.

R
pefh
=4

" climinates day to day monotony,

N

A : a . 3 1
yariety : Radio is nove| a5 compared to the teacher 5:1’
an

ATION AND USE OF TEACHING Ajps

imitations of radio broadcasts : Limitafjpg of radio broadcasts

fol
aré aSL

2

(2) Tap

lows:

One Way communication : Yoy
cannot ask questions, cannot clarify
yniformity : Radio broadc
interests and difference. Th
is unpsychalogical

No preview : The teacher cannot

PIEUiew lhe bmadcast and
ﬂ’]el'efoleg ca'"'“ot nnd OUt l]le pOinIS ’[0 be SIIE i
SS

Inconvenient time : The time for broadc :

ast may not su
eache and he lass. Such no-avaiaily of e program
when the class is in session is a great handicap gra

cannot stop the broadcaster.
doubts during the broad casts.
asts donot look after the individual
€re Is uniformity of treatment which

e recorder

A tape recorder is a portable electro vic gadget to recor reproduce

¢ and record sound on a magnetic tape. It calls for the use of auditory

5enses to

convey the educational message to the learners

procedure and _suggestions for using tape recorder :

1.

Choose a room with proper acoustics. A heavily curtained

in the school will be an ideal one. 4 fre
Place the tape-recorder on a steady table and insert the cassette.
Plug in the power cord of the tape recorder and not to run on
the battery, check the working of the tape recorder before
recording the lesson. 2
Locate th.e microphone input socket and plug in the microphone.
It is advisable to use eternal microphone placed 25 to 30 cm
away from the person whose voice is recorded.

Press the record button, speak with the microphone, watch the
sound level indicator and appropriately adjust the volume
control.

After testing and setting the tape recorder rewind the cassette
completely and the recorder on the stop before actual recording.

Record the actual material spoken in to the microphone by
pressing the record and play button.

After the recording is over, rewind and play the tape-recorder
for editing, auditing and evaluation before it is used in class

room.
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t disc 2y
(3) Audio compac
(CD) was introduced in 1983, py,, ..

The audio compact disc : «
the compact disc is like a small, silver phonograph recorg, * ally

ves. The disc is only 4:72 m (12 cm) in diameter. This sy " U
rotating much faster than phonogfaph record, stores an incredible ,, “'%
of information Some CD contains as much as 75 minutes of musicu"‘

Advantages : ) .
1. The technology of CD makes it an attractive additiop, to

educational programmes.

Teachers can quickly locate the sel.ection on the disc ap, q
programme. It plays the contents in any descried sequen:e‘hl
Information can be selectively retrieved by students, '
A major advantage of the CD is its resistance to damage
Strains be washed off. .

Ordinary scratches do not affect play back of the recordjy,
3

the

& w» AW

(3) Audio-visual aids
The aids whiq}:l_i_rlngbre_t_t_lg_ sense of___v_iision as wg}_l as hearip
called audio-visual aids, for example television, film projector, compy
2 AR LR LY A &

film strips _€tc. audio-visual aids are assets in the hands of a begjy-
teacher. This occupy unique position in the teaching of a foreign 1angu2e'
3

‘many visual aids like models, charts, film-strips etc. become excellen;
1. Television : It represents a projector representation of reyj; '
and can be used to present past, the present and the fypy,
Simplicity and immediate are two of the main characteristics ¢
the television image. It has been described as the ‘queen
audio-visual aids’. It combines photo and voice. It is said to be
the “electronic black board of the future.” It has now becop,
powerful means of communication of ideas all over the worlg
The teacher indicates among the pupils good viewing habit

critical and attentive listening.

Procedure : (a) The presentation stage:

I. The teacher should make himself familiar with the telecas
programmes and their schedules on the different channels
beforehand.

He should guide the students by telling them how they can be

benefited and what important points they have to observe and

remember.

3. He should keep in mind the number of students to be
accommodated on the basis of nature of telecast.

!J

N
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The follow up stage : 'ronment in the classroom

After the programme is over th
in the class. €e should be a lively discussion
dents should be
2. Each stu € given an opportun;
5. The programme should be foloy up l:)n:ty o clear his doubts.
understanding of the pupils, Y @ test to assess the
4 The weakness of the students
through the teacher, should be correlateg immediately
Advantages H '
;. Ithelpsthe students to understand the
7. Alarge number of students can pe b

3. The students as well as the te
knowledge related to the Subjechher can get the advanced

4. Itis amotivation device and creates i

H ATION AND USE OF TEACH|NG AlDS
phE } He should take care of the prq
(b)
1.

ubject deeply and clearly.
enifited at a time.

to gain knowledge. nterest among the students
5. It may bring equality of opportunity for all pupils
(2) Mﬂlﬁ'media '

it combines elements from a varie i ;

se his own materials withother, ﬁﬁﬁiﬁf PR dnsis
phics audio, video and animation, Teachers can Ee'mm'] *
slide ShOWS; f:ompluter based training courses and TV in one t:acsfllt'es,
ession- Multimedia offers an arrangement of communication tools ltflg
an audience that may include several teaching styles. Various multimed?r
ackages On physical science teaching are available for various clas "
or teacher with the help of students can develop their own pza.ckageses

pifficulties in the Use of Teaching Aids : .

1. The main problem‘is of finance. Mostly schools in India do not
get enough financial aid for the preparation of teaching aids.
The latest technology based aids are costly so it is difficult for
schools to purchase them.

2. Inrural places there i_s Problem of electricity. Even the minimum
requirement of electricity was not fulfilled. So use of television,
films and computers are not possible in these places.

3. Many teachers don’t understand the value of teaching aid. They
believe in the traditional method of teaching so they don’t
avant to adopt the new methodologies.

4. Lack of trained teachers for the preparation, selection and use
of teaching aids.
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5. Proper maintenance of teaching aids in schools is alsg l.:

problem- R

usion ‘
0011'-31-1h sgh Teaching Aids are crucial to successful teachin
0

uality teaching strategies. Instead of re| » Ney
not ?1 _rcpifgﬂzn:l:(:;g instruction, these tools are used as Sllppﬁ;eupa;:
teacu'::is for education. Many stl}dent.f» cannot perform to thej, fnta'}
reso o] without the uS€ of teaching aids, but no students cap L u“est
pe :;ngest work without 2 skilled teacher behind them. With 5 adUcQ

. % . 1
of multiple resources available, it’s important to remember that E;elhora
aids are meant

tq enrich student learning, not provide it. Elchi“g

EVALUATE YOURSELF

1. Discuss the need and importance of teaching g; d
teaching life- science.

2. Which are the effective teaching aids in physical Scie
teaching. lllustrate your answer with the help of SUitqbce
examples. le

3. Discuss the various visual aids with its merits and demery

what are the characteristic of teaching Aids. Discyss th'
principles in the selection and use of Teaching Aids,

5. Discuss the advantages and limitations of teaching gjgs
physical science. .

6. Write short note on:
(i) Flannel Board
(ii) Overhead Projector
(iii) Models
(iv) Auditory Aids
2. Write short note on Preparation of teaching aids.
(M.D.U. 2010, 201;)

Sin

t

G]mt and Lesson PlanniQ' 4%

=

UNIT-PLANNING

planning is very ‘essentia_l for any task. The success or failure of
" k depends upon its planning. In the same way for effective teaching
anscience teacher has to plan before hand. As it is rightly said- “Quality
on is the result of good planning.” So it is very important that a
eacher cc{ncentrate on .wise planning of his teaching. A Science
eacher planned his classroom instructions in two ways:
1) Unit Planning

@) Lesson Planning

Meaning of Unit
professor H.C. Morrison of Chicago University is the exponent

of this approach. In the words: of Morrison, “Unit is a comprehensive and
G gniﬁca“t aspect of the environment of an organized science and art.”

« { ynit consists of a comprehensive series of related and meaningful
activities s0 as 10 achieve pupil s purposes, provide significant educational
experiences and resulls in appropriate behavioural changes.”

—Bossing

«g unit is as large a block of related subject matter as can be .
overviewed by the learner.” —Preston

“The unit Is an organized body of information and experience
designed to effect significant outcomes of the learner” —Wesley

161
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e come to know that the term unit meapg b Q,

: N
the course into meaningful segments and organized aroupg . s‘k N

: :
problem or topic- ‘t now we try t t
. now we try rs
After understanding the term uni 0 unde tang

term Unit Planning. o _ the

Morrison Advocates the‘d}wsmp of the sul:uec:t-rn_aner intg :
but meaningful units. Each unit IS derived from the previous kno ;na;,
the units. While teaching 'lhe science tca_che-r presents the subject. adge
related to a particular unit and deals with it thoroughly, T|.-,,c_.y mo\,t‘er
the second unit when they find ll}at the students have acquired ; [
over the subject matter of the: unit and are able to generahze and ey
the ideas of the learnt maEen?L So we define Unit Planning 5 Pply
of a particular unit mentioning Ll.le whole te.achmg-leamin Elan
which includes the learning eXperiences pr_owdec.l, rnf:thod/techni Ry
used related to that particular urTn of t}_le science in view of the
realization of its teaching-learning objectives.

162

In this way W

)
prﬂper
Features of a Unit Lesson Plan

(1) Proper Formulation of Objectives : A science tea
properly write down the objectives of a particular unjt ore oy
unit. Formulation of objectives writing them in beha\'iou '
terms is very necessary in unit planning. 1

(2) Content/Syllabus : A unit planned should be part of "
syllabus and all the sub-units should be correlated. ;

(3) Deciding the Learning Experiences : For teaching unit/syy,
units teacher should decide the best Learning Experiences :
Activities provided so that pre-determined i“StrUCTion;ﬂ
objectives should be realized.

(4) Proper division of syllabus : Science Teacher should propey,
divide the syllabus of science into meaningful units and s,
units. But sub-unit appears as a whole.

(5) Methodology or Techniques Used : A science teacher wrige
down all the methods, techniques and aids required f
teaching the unit or the sub-unit.

(6) Selection of Evaluation Procedure : A science teache
mention the Evaluation procedure as well as devices used in
assessing the outcomes after completing the task of teaching
a unit.

(pLEsso PLANNING
1A erence between Leg 16

Lesson Pjan

The sco ,
8
Is narro:er.o 1 daily lesson pian

” scope is much wider.

T
vers the objectives f{or

2. 1t & hole unit so they are These arg strigy

: y limited to the
the ctives. ime of a par
]gng"e"'" o-ble I ‘ perlod, Particular classroom
detalls with the prescribed | 5 It deals wi
L bus covered during the "cals with the daily lesson
gylla delivered in i
whole session a particular period.
num 4,
3 includes the number of Itis a dally action pan,
4. lesson plans
ion is of several da 5 1 i
5 I(sdural'on iz 13 Dtarr:;:sulhxed CHiShion of 2
: \ ar period -
: 2y Minutes. of 35-40
ntain @ brief mentioning | ¢ ° .
6. 2ic:|eih0 ds, techniques and The specific method, technique

or evaluation devices to be

jon devices to be
g\.fa]Uat used are mentioned.

used-

s L
gteps of a Unit Plan

&pj_eg : Science Topic : Heading of the Un;t
Class : To Whom the Unit is to be Taught Time : No
—_— it ‘ .
mplete the un!
Aid ¢ Aids to be used for teaching Sub-Unit : No. and Name
-(-)’b__il_ff.‘_i‘-'is- : To be achieved after completion of the unit.

teps for Developing a Unit Plan

(1) Preparation or Motivation : The teacher motivates the
students for learning. He explains the importance and scope
of that particular unit which motivates the students for leaming.

@) Knowledge of Previous Experiences : This is very important
to find out the level of students. It is done by asking some
questions or presenting any problem among them. When we
move from known to unknown it helps in motivating the
students to take interest in teaching. So start with the previous
experiences of the child.

of periods
10 co

(3) Presentation : At this stage, the teacher remains more active.
They perform the following activities

() Presenting the content in the small units in the sequence
and maintaining a continuous rapport with the class.

N
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- - areas of weakness. D, (f eaching 1S more systematic -
(1) Diagnosing the : 4 v ning is done in ad and Organizeq ; As unit
ine the content until most of the stude lan . vance. All the P
(IlI) Repeating din nts acq, xperiences, activities are organizeq methods, learning
the understanding. : In onfusion in the mind of teach, imely. So there is no
s ation : In this step students are given the o c ; ¢rand teaching is 4
(4) Organisation : he content. For this P °Muy, step. Thus, the learning becop & 15 done step by
to understand the dopth o1 e';dividl.l;il e; s the Co \ organized and effective. © Sequential, systematic,
the diﬁc¢ntl:0$kf£ﬁf;”?03é;lher. Perimentg an:lu:lh 2 Helps in Remedial Teaching : Wiy, the help of U
to organize their lear ( ¢ come to Know the strep ¢'P of Unit Planning
(5) Summarization : This usuall)f doni:1 at the end of e . \:rhi ch helps in planning th%thli and Weaknesses of a child
as well as at intervals during the progress g 2y v fents emedial Instruction for the
Organisation and summarization together. “hil‘ ;tz:] stcrg.r : The unit lesson p)
L . s e s . . a ) an aj
(6) Review and Drill : During te_achli':g hlt IE'QUlte POssib . 8 over the learning material gresenllm; at the complete mastery
students are not able to memorize all the things, some tean,‘!“al he steps are directed to achi ¢d In a particular unit. All
unit is forgotten or not completely understooEL So for this ting th Evaluation : 1eve the desired mastery.
is repetition or revision of somc_contem which is calle ‘h.‘m ) Proper T form":fl‘ T AL th_e Intervals of time evaluation is
So Review and Drill is also required at many places duﬁng?l:l' d?riﬁemunit there is (:E]ijtw{:atstteq lesrﬁ' Also at the completion
. 0 ; In whi :
teaching. 4 e MANEICtan in At ¢ students according to their performa - Sgr ades are given to
(7) Evaluation : This is very important st€p, in this 5 < also done in unit plannin nce. So proper evaluation
come to know what the students have achieved o yj, ‘he 15 rovision for R e
don’t able to achieve. Various evaluation devices org, they (10) Proper Fovision fori; €vision and Drill Work : There is
test, performance test etc. after a short interval of ‘irnemt‘Il i mastery ov e}:ewew' Practice and drill work which
used. At the end of the unit, a Unit Test is taken i Wh% helps in ry over t. e contcnt_.
grades are given to the students according to their perfory,, (1) Helps in Lesson Planning : A unit planning is a guide 1o the
: e formation of lesson planning thus represents a cohesive vie
Advantages of many inter-related lessons, 1w
ical : i lan is psychological : Helpful for Teachers : Unit planp; ; .
(1N Psychological : The unit lesson p gical i, 12) h planning provides opporty
sense that it is based on Gestalt psychology. The impo ) ( to the teacher to innovate and implement new idggso w}:zlcryh
is given to the ‘whole” instead _of the ‘part’. The conteny e adds confidence in the teacher to teach in the class
a syllabus are divided into suitable broader units, teac; ntages :
units and sub-units as complete wholes in themselveg. DiSadva Planning i |
' oadivag o i i gt Unit Planning is a complex task : The division of syllab
(2) Clarity of Objectives : There is formulation of objectjye, 1 . i ion of syllabus
unit planning which makes teachers and students more clsea;m into units ?‘“dfsl”b“mls I really a complex task. The division
about their goals and give them right direction. into meaningful and organized sub-units is a tough task,
(3) Encourages Independent Learning : Unit Planning help i, (2) Requires Trained and_E_fﬁcient Teachers : [t requires a too
developing the habits of self-study and independent leamjj much har.dwork and trgmmg_ on the part of Science teacher to
among the students. : plana unit because science is thg logical and systematic study
(4) Selection Method/Techniques/Aids : A teacher is g of }he subject anq divide them into organized and systematic
informed about the adequate methods, techniques or teach; units and sub-units ucmgnds a trained and efficient teachers
aids to be used. This help the teacher in making who are not always available.
arrangements of proper methods, techniques and aids befo (3) Not Child Centred : In unit planning the process of teaching-
hand. learning is planned in advance and teacher is bound to follow
(5) Healthy Interactive Environment : In Unit planning teacher that plan. So tl'le.needs, gbilities and interests of the child are
and students both actively participate in various activities of sacrificed. So it is planning centred rather than child-centred.
teaching-learning process which creates a healthy Interactive (4) Lesser Scope for Freedom : In unit planning objectives,
Environment in the classroom. methods, learning experiences, evaluation devices all are

' N
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First law of Motion

Second law of
Motion

Third law of
Motion
Gravitation

Newton's law of

Gravitation
Importance of
universal law of
gravitation

One Four Perio
ds Give statement and Demonstration to
explaining, first law Explain
of motion

One Two Periods Statement and Explanation ang
concept of second solving numerical
law of motion.

One Two Periods Concept of third law Showing activity
of motion living | and glving Illustra-
examples tions

One [One Period concept of Lecture method
gravilalion and
gravitational force

One Two Periods Meaning and| Explanation and

: delinilion slaling lhe derivation formula
formula

One One Period Role of gravitational Discussion method
force in nature and taking

examples from real
life.

Picture or
depicting 1st law.

of punch

oarth

always below
surface.

Charts
Computer slide F=m.a

Firing of bullet, blow

Falling of an ablect on

Roots of plants are
the

891

q
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Objectives of the Unit: The

Sub-Concepts

Meaning and Defi
nition

of

1) Balanced Forces)

2) Unbalanced
Forces.

Types forces|

First law of motion.
() Inertia of Rest.
(1) Inertia of motion.
(1) Inertia of
Directions
Second law of motion|
and its applications

Third law of motion.

Examples to illustrate]
Newton's third law of
motion.

Performa B

pupils are expectlted 1o —

Behavioural
Objectives

Define the term force

Name the two types
of forces. Explain
balanced forces.
Explain unbalanced
force.
state the first law of
motion

Explain second law of
motion. State appli-
cation of second law
of motion.

State the third law of
Motion.

Explain and illustrate
some examples of
third law of motion.

Pupll Teacher
Actlvity

Explain the meaning
of force and give its
definitions.

Explain the two types
of forces. Differentiate
between balanced
and unbalanced
force.

Explain the two types
of forces. Differentiate
between balanced

Assignment
Given

force?

Distinguish balanced

mean by inertia

and unbalanced
force.

of motion. State appli-
cations of second law
of motion.

State third law of
motion.
Illustrate some

examples of third law
of motion.

of motion. What do you
mean by inertia

State Newton's third law
of motion.

Why a fireman struggles
to hold a hose-pipe?

What are the effects of

and unbalanced force.

State Newton's first law
of motion. What do you

Delfine force.

What

anced force?

as

Describe second law| State Newton's first law Newton’s first law of

motion is also known
as

State Newton's sec-
ond law of motion.
Action and reaction
are equal and oppo-
site between they don't
cancel each other. Ex-
plain why?

is balanced
force? What is unbal-

Newton’s first law of
motion is also known

f
] j|N
SNINNVIaN0Se3 10N
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Y OF PHYSICAL SCIENCE
- PEDAGOG M.o_u‘

Failing to Plan is planning to Fail

Good Lesson Planning IS essential for ll'{e process of teachip,

. A teacher who's pre well on hl's’her way to a Suc‘?essfm
learmnt%- a1 experience. The development of interesting lessons take,
instructional € . .

¢ time and effort. ‘ ‘ .
great deal 0 pusy places with many things haPPCmng all

ms are ) . .
CTlaszll'f:)rS e challenged to monitor multiple classroom even,
once. Teal at the same time collecting and analyzing data

simulwneOFI}S l;n::cliee. In the course of teaching lessons, teacherg
student pe‘;m instructional decisions almost continually: What Quesg;
make |r'rlp'3k “ext? Should 1 call on a particular student or not 9 W}?
should 1 ask next: reveal about their understanding or ski]| 9 Are

k . .
does this student's answ

i ve on,
my students showing that they are ready to move on, or do | necd 1.

clarify information for them?
Clearly, just remembering how the lesson should unfold c¢ay be

challenging when teachers are simultaneously tr_ying to m‘o.nitor Studep,
learning while also making significant mstructlona_l decisions, Lessop
planning - well in advance of the actual class meeting — allows for the

luxury of time.
Meaning and Definitions

Theoretical knowledge of teaching concept does not provide any
guideline for classroom instructional procedure. Every teacher who inteng,
to teach something has to prepare an outline of his subject or topic i,
written form or at his cognitive level that is known as lesson planning, 5
teacher has to apply his theoretical knowledge in planning and administering
his lesson plan. A practical outline of a topic-to-be-taught in-a-period-y~
called the lesson plan. It is designed during the student teaching or teachipy
_practice.

A lesson plan is the instructor’s roadmap of what students need to
learn and how it will be done effectively during the class time.

Definitions

According to Bossing : A lesson plan is an organized statement of
general and specific goals together with the specific means by which
these goals are to be attained by learner under the guidance of the teacher
on a given day.

“A lesson plan is a teaching outline of the important points of
lesson arranged in order in which they questions o be asked, references
to materials, assignments elc.” —Carter V. Good

1d '
er the guidance of the teacher on
—James Michael Lee’s

ctives, selecting and
e teaching methods. "

—Binning and Binning

So we can say that a successful lesson plan addresses and

. tes these key components :

inte (1) Objectives for Student Leaning
(2) Teaching / Learning Activitjes
(3) Strategies to check student understanding.

How will |
check for understanding?

What do | want

students to learn ? What teaching and

learning activities will | use ?

F Y

{ mportance/N eed of Lesson Planning

I. Lesson planning is required to achieve the goals. The teacher
thinks the various ways and means by which he/she will be
able to achieve his/her aims.

2. Lesson planning helps a science teacher visualize what kind of
Instructional activities to be emphasized and how these activities
should be directed.

3. Lesson planning is helpful for a science teacher to select and
organize the subject matter according to needs and mental
abilities of his students.

4. Lesson planning helps the science teacher in facing the class
with full confidence as he plans the things in advance.

5. Lesson planning helps the science teacher in selecting the
appropriate methods and techniques required for his teaching.
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LESSON PLANNING l

OF PHYSICAL SCIENCE D
. PEDAGOGY _ M.D, AN :
He arranges his equipments or set his laboratory in aq,, X, ) or technique should be the mggt suit '
- : - ane, decided at what step {he 4 ltable. It shoylg also be

dS i.e. Chans

ing to his requirement.
according should be used and what is (q |, :
¢ clarify

. in developing new, creatj
6. Lesson planning helps 1n i, ve kes the le i .
plan ) h ng makes SSon intere
constructive ideas in a teacher. He can give his ideas a Practicy) 8) pupils Activity and Pa:lt}n'g'
shape. . ( i AN ) ICipation :
n planning avoids unorganized or haphazard teachip, indicates the _pul_)lls activity anqg a.?n- eff-e
s lanned in advance so it saves the time . S classroom. It indicates the . Participation to be made |
all the things are pian ¢ lime ang to be solved and the exp questions to be askeg the prob]e ;
J ems

energy of the teacher. : eriments e
i /i : valuation : An effectj performed,
8. Lesson planning provides adequate lesson summarieg ang ( E ffective e phn &

ensures a definite assignment for the class which helps ; evaluate the knowledge gained by the s
n

’ developing insight and understanding. (10 Level of Stc;ldems’ e Pt e
the age and mental level of the

» Models, diagrams
ed with that aid. This

ctive lesson plan

ntains questions to
tudents,

9. Lesson planning helps in preparing a permanent record w: : : stu ,

can be used for future reference also. ich teaching-learning should be POSSibl: FII"- So that effective
10. Lesson planning helps in evaluating the instructions as wel] ) Prqper Opening and Closing of the Liegson®s .

the outcomes of the teaching. Should we achieve the ajm; ? be interesting start and closing of the lessooq : There should

objectives. r should give an outline or summary of e \:hlé'léhlee;es. Teach;]er

on at the

end. Due place is given to practice

../ .
Characteristics of a Good Lesson Plan lesson pian, and home work in the
The lesson plan is like a blue-print which provides the guideline { 12) Correlation With other Subjects ; -
science teachers to teach in the classroom. Following are th: (12) with the previolis knowledgejo?ttsh; I::lzcontent is correlated
characteristics of a Good Lesson Plan. to unknown approach should be there ?tns Fular this known
(1) Clear Objectives : In effective lesson plan general and specific with other subjects, activities and el l e lss‘ tf: S0 correlated
objectives are mentioned clearly which helps in the evaluatjo, a student will apply the theoretical knowled I _at}n}c.ms S0 that
of the lesson. life. ge In his practical
(2) Written : An effective lesson plan is in the written form, g, P- requisites of Liestii Planning
re-

that a teacher use it whenever required.

(3) Flexibility : Whenever needed a teacher is free to make
changes in the lesson plan to create attraction and interest i

Pre-requisites of lesson planning are as follows :

0 Kno“.rledge of Aips and Objectives : The teacher should have
a basic understanding of the aims and objectives of teaching

the lesson.
(4) Division of Units : A good lesson plan is properly divided sr;:'en(;fe. H?n st':u;luld' ha;fe an ability and skill for writing the
into units and sub-units. It simplifies the teaching and learning, ofj‘t::rgﬁfs— el ciizms)ll;?ll;e:nds. l;i.Shoum have the knowledge
(5) Clarity about Previous Knowledge : While preparing the gituations. g nd ability to use them in real class

lesson plan, the teacher should know the previous knowledge
of the pupils because the new knowledge imparted on the
basis of previous knowledge, is easily stabilized.

(6) Selection of Subject Matter : The contents/subject matter )
selected for the lesson plan should be according to the needs, g Knowledgﬁ OinMﬂhgds and Techniques : The teacher should
capabilities and mental level of the students to be taught. It also have the knowledge of various methods and techniques as
should be properly selected and well-organized. well as the ability to select the right method/technique for
teaching a particular topic.

(7) Suitable Selection of Methods, Techniques and Aids : While .
. lan, it should be decided what method 0 Knowledge of Child Psychology : Teacher should understand
pesparing HedeSSon piamh gL Sen e the needs, abilities, feelings and mental level of the students.

0 Knowledge of Subject-Matter : The teacher must be master
of his subject. He should have the thorough knowledge of the
subject-matter.




Aty i
U owing types of Aids are usually used ip Teaching of PT 175
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P
M,
174 <how his knowledge but present the subjecy m“-u.
a

. _
He doesn e with the level of his students, 0

in accordan i
a ';2 ::'m'ledgt‘ of Feedback and Evaluation Devices ;
n

Feeq
and Evaluation i h

s very essential. As these tell the teachq, . 2k

/ f his lesson. So iy
neth and weaknesses 0 . S0 proper sg, 000
;h“% S‘T;gﬂf feedback as well as evaluation devices g(i:ieqmn
right direction 0 his teaching. esyp
éeps of Lesson Planning

J.E. Herbart gives the following steps of Lesson Plannjp,
as Herbartian Steps of Planning :
) General Aims
(iif) Previous knowledge
(v) Development
(vii) Exposition
(viti) Recapitulation and Arrangement

g leoWn

(i7) Specific Aims
(iv) Introduction
(vi) Presentation

There are many schemes and lesson plans are suggesteq
various Educationists. But with certain changes in the Herbetay:
Approach and the modification done by Regional College of Educatl."a"
Mysore (RCEM Approach) today we are planning the lesson With?
following steps : he

(1) Preliminary Information : Before presenting the |eg
Pupil-Teacher writes the following Information op
Blackboard.: Roll No. of the Pupil Teacher, Class to be Tay,
Subject and Topic (Written after Announcing the Topic), Dy
on which Lesson Taught and Duration (generally 35_46E
minutes).

Instructional Objectives : In the traditional planning v,
used to write General Aims and Specific Aims but today we
use the term Instructional Objectives. With the help of Bloom
Taxonomy pupil-teacher writ the Instructional Objectives of
all the domains in his Lesson Planning Note-Book,
Formulation of Objectives is a complex task which needs
knowledge of Taxonomies of Instructional Objectives as well
as guidance of the science teacher with practice of formulating
objectives clearly of the lesson taught by him.
Instructional Aids : These are also written on the Lesson
Planning Note Book. It gives the information about the various
types of Aids used by the pupil-teacher for teaching the
particular topic.

son
the

)

3)

y Foll

scie

- N

0 LESSON PLANNING

nee ¢
(1
(2)

€))
)

0]

(6)

™

ical
Black Boards, Chalk, Dyster P
Char_ls, Models, Rea| Obj’cc
Specimens
Demonstration of Practical Activities
Previous knowledge Assume
it was assumed by the pupil-
idea or have basic knowle
particular extent.

Previous Knowledge Testing or PK.
any concept a teacher expect
idea of that topic to a particyl,

Ointer (General Aids)
ts, Slides, Transparencies,

ld : Before teaching the lesson
deacl?er that students’ have the
ge in that discipline upto a

Tcsting : Before teaching
that his students’ have some
rextent. So find out the level
eacher asks some questions to
Me story, give them any puzzle
questions or activities are noted
Note-Book as wel] as done by

or problem to solve. These |
down in the Lesson-planning
the pupil-teachers. This helps ; i i

M ecdR P PS In testing the previous

as well as when we m
ove from
Known to Unknown Approach. It helps in motivating th
students also. o

Announcement of the Topic : Afier testing the level of
knowledge the teacher came to that point where students’ a0
not able to answer the questions clearly and complete] I{é
time is for the Announcement of the Topic. Hepwritg.the
name of the topic on the Black Board and announces ‘Well
students, Today we shall study in detail about the topic :

Presentation : Actual lesson a teacher wants to teach is started
from tl-{is step. Iq Lesson'-planning Note-Book the subject
matter is written in organized, systematic and logical way.
This step is the Heart of the whole Lesson Plan. There are
four column made in Presentation : Teaching Points, Pupil
Teacher’s Activity (Learning Activities or experiences provided
by the pupil teacher to his students), Pupil Activity (Students’
Response, Answers given or any activity performed) are
mentioned in this step. The last column is of Black Board
Work (B.B. Work)/A.V. Aids used. In this all the important
points mentioned on the Black-Board or the Chart, Picture,
real object etc. used for explaining the content are mentioned
in this step. So overall planning of the teaching is done in this
step.
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1 ’Nogcgi“ lessons by giving clear instructions

(8) Generalization and Aﬂglm:::::iln: :.?cr “cachin 4y
teacher usually genera Nic €s or P""Ciples Essqn
summarizes 07 CONCIUES 1 650N bY ane or tyg ¢ or
statements. So in this step pupll-tea.;cher With the cludin
students came 10 SOME appropriate conclyg; hlp ngf
generalization. He further mc_]ud_es SOme smemmmnns ang
particular phenomenon or principle s applicable ; thay hoy,
life situation. N the gy

(9) Recapitulation : {\t the en_d of the lessop to
teacher asks certain questions tg the Students € the les%n
evaluating Ll'ne]srudel:ns' that how much they - This helps "
teacher. A pupil-teacher should coye : TOm
subject-matter. " Questions frop p,, ™ te

c thle
Home Work/Home Assignmen . This is the last s
€

lesson-plan. Here the teacher give so P ofy,
. me Aces
The purpose behind it that student o Home ASSlgnn'le et

matter. It alsq

revis

(10)

So a good lesson-plan helps a Scienc
for the right path.

So a well-planned lesson-plan helps a Science Teacher to

the teacher, A
sired teaching-|
Iso important to realize

ing delivery Proceduyreg
ques are not in eviden,

ed for effective Lessop

te H.Cher
amip

along with good classroom

So here are some
Planning in a classroom,

Suggested Practices fo
Classroom:

Q

management techni
practices mention

r effective Lesson Planning in g

Establish a positive classroom environment

— Make the classroom a pleasant, friendly place

— Accept individual differences

— Learning activities should be cooperative and supportive
Create a non-threatening leaming environment

— Organize physical space; eliminate situations that may be
dangerous or disruptive

— Establish classroom rules and procedures and consistently
reinforce them

N

B — |
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grate desired quality of work
Ensure that everyone is paying attention
: Ensure that all distractions have been removed
_ Describe expectations, activities and evaluation procedures
_ start with a highly motivating activity
_ PBuild lesson upon prior student knowledge
Maintain student attention
0 Use random selection in calling upon students
: Vary who you call on and how you call on them

_ Ask questions before calling on a student; wait at least five
seconds for a response

Be animated; show enthusiasm and interest
Reinforce student efforts with praise

Vary instructional methods

_ Provide work of appropriate difficulty

provide guided practice for students; monitor responses and
deliver immediate corrective feedback.

g Evaluate what has taken place in your lesson

summarize the lesson and focus on positive gains made by

students; use surprise reinforcers as a direct result of their
good behaviour

Determine if the lesson was successful; were goals
accomplished?

g Make a smooth transition into next subject
_ Have materials ready for next lesson

_ Maintain attention of students until you have given clear
instructions for the next activity

Do not do tasks that can be done by students (i.e. passing
out paper or collecting assignments); use monitors

_ Move around and attend to individual needs
_ Provide simple, step-by-step instructions
Q De.velop positive teacher/student relationships
_ Set a good example; be a positive role model
— Create an exciting learning environment fo.r all studc‘tms
_ Reward good behavior; create special activities that children
will enjoy doing

»
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_ Handling disruptions —ﬁhﬁhﬂiﬂgg

Use a warmning system
Defer disruptive behavior proactively (eye Contag
space between you and student, use head/hang gesty clﬂse

— Help students be successful res)
_ Use planned ignoring (and teach other Students
ignore). to a
Lesson Plan-1

ROII NO eeeveeevivnnnneess Date ...
Subject — Physical science Class. gt~
Topic — Our Solar System Duratiop _

- - 4 .

Instructional Objectives : After studying the lesson, stuge Omj,
be able to. Nts Wil
Knowledge : Recall the Solar System

2. List all the planets

—
.

Explain all the planets of ou
system

2. Justify how day and night is forme,
Skill : 1. Draw a well labelled diagram of solar system. .

Understanding : i
Solg;

Class room teaching aids
1. General teaching aids : Duster, black board, chalks etc.
2. Specific teaching aids : A model showing the solar System

Previous knowledge assumed : The Students are aware awar,
about sun, earth, moon etc. ¢

Previous knowledge testing :

Pupil Teacher Activity Student Activity
1. Well students tell me where on earth v

do you live?
2. Good, now tell me what is Earth is Planet
earth?

No, there are some other
planets also

No Response

3. Is Earth is the only planet
name of other plants?

4. Right, can you tell me the
name of other planets

WWell
sludents today wo W swudy aboul ‘gur so\ar sysiaroy

Announcoment of the woplc :

Presentation

Student's Aclivity

?
o
o
£
£
v
[
o
[

Pupil Teacher's Activity
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N
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from the sun. This is because of high
of age of Coy in its atmosphere.

3) Earth (Prithvi) it is a special planet of our solar | When earth revolves| EARTH
system. Can you tell me how day & | (rotates) about an axis
night are formed on earth? of its own then day
and night forms.

Good, similarly earth rotates or |around 365/4 days

revolves around the sun also. Can
you tell me in how many days it
completes its one revolution? Right.

it is also called as mangal or red : MARS
planet. It consists primarily of Cop,
along with small amount of Nz, O2,
Water vapor and other gases. Its
surface temperature and pressure are
both very low. So due to these
conditions water cannot exist in liquid.
So there is no life on mars.

It is the largest of all planets. It has | students listen care | JUPITOR
its own colourful bands. !t contains [ fully
mainly of HoOand He. Its cloud cover
Is made up CH4 (gaseous) 2 some
ammonia In (crystalline form.)

6) Satumn (shani) Saturn is quite similar to Jupiter in Students note down | SATURN
size, mars and composition. It is the | the points in their

second largest planet. It s | note books.
distinguished by ils very unique and

4) Mars (mangal)

5) Jupiter (Brahspati)

special system ot rings. This planet
has the largest no. of moons.
it is the third largest planet of the | Students look in 1o the URANUS

7) Uranus

solar system. Hydrogen and Methane | model very keenly.
have been detected in atom of the
planet. It is observed to have blue
green colour.
it is very far away from the sun and
is visible through a telescope only. It
has been named after the roman god
Neptune. We do not have much

information about this.
it is the farthest planet of the solar | Students note down | PLUTO

system. It is the only planet whose [ in their note books.
orbits cut through that of another
planet.

8) Neptune NEPTUNE

9) Pluto
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Recapitulation : Y
|. Define, what is a planet?
) Names are the planets of the solar system.
3. Which planet has beautiful rings around it

Home work
Long answer (Ype :
1. Explain all the planets of our solar
increasing distance from the sun
Short answer type :
1. Why is Venus the hottest planet eve
to the sun?
2. Name the planet where do you live?
Objective type :
I. The planet nearest to the sup js
2. The natural satellite of the earth is

3. The brightest planet of our sojar sym.

System in Order o
i

N though nursery ;
Iy is clg
Sey

—_—
Lesson Plan-2

Roll no ................. ' o

Subject — Physical science Class:gt.t; ..........

Topic - The Water Cycle
Instructional objectives:- A fier studying
be able to :

Duration- 40min

the lesson Students wil|

(A) Knowledge :

1. Define the term ‘water cycle’.

2. State the importance of water cycle.

3. State how it occurs in nature.
(B) Understanding H

1. Explain the water cycle.

2. Justify its presence.

3. Summarize the process of water cycle.
(C) Skill :

1. Draw a well labeled diagram of ‘water cycle’.
Classroom teaching aids:
1. General teaching aids : Roller board, chalk, duster etc.
2. Specific teaching aids : Model slowing ‘the water cycle’.
Previous knowledge assumed : Student are aware about water,

mountain, clouds, river, etc.

SON PLANNING

NDLES
pl reacher's Activity
pu

t do you do when
igren Wha

f Ghlld'e“ Ihirsw?

yo! what is the ultimate

2 Go‘ﬁe of this water?
gt from where does rain
Ri
3

. goﬂ"e?
x, how are clouds filled with water?
OK,

-

183

Drink water.

Rain,

From Clouds

-No response-

0\



Announcement of the toplc : Well students today we will study about. “The water cycle’

Presentation :
Teaching Point

Definitions of water

Sources of Water

Condensation

envioumment and land water is called
water cycle or hydrological cycle.
Children tell me which the main
sources of water on land are. GOOD,
What happens to the snow if it kept
in high temperature? Similarly, the
snow on mountains tops melt and
flow in to the rivers.

clouds, Condense there is rain fall,
snow fall. What is condensation?

GOOD, A part of rain water is
observed by upper crust of earth, to

Pupil Teacher's Activity Student's Activity
The movement of water between the

Students note down
the definition in their
copies.

Rivers, Lakes and
Sea. It melts.

Change of liquid state

Change of gaseous
state of water in 1o

Evaporation This water also evaporates, children _
do you know what is evaporation? in to vapor is called i pe STES ‘
: . e

Good, all types of surface undergoes evaporation. ._rm_ T
slow evaporation. Even we dry our | Evaporation 34 111 |
cloths what is it? Condensaﬁon:‘ *‘::Y‘/ v —_—
These evaporated waler vapors form | changes of vapors \gL RN e
clouds in atmosphere when these [ in 1o water by T e

Water Cycle Sources of water |
Rain, River, Lakes, Oceans olc

The Wiater Cycle

Explaining the
water cycle

be used by plants, animals, and [ liquid.
human race. Remaining water flows
back to oceans, lakes and rivers.
Students observe| Showing the model ol waler

The water evaporates by sunlignt,
condenses to form droplets. 1t falls
down in the form of rain or snow again
the same process continues, snow
melts or rain water comes in ponds,
lakes while flowing evaporation them
condensation takes place.

keenly and nole down| cycle
in their copies.

T
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jtulation :
Rec‘}plWhm is the olhc:: n
2. What are the main

: i
3. What 1S evaporation!

ame for water cycle? 187

sources of water on land?

Home work

e: E
Long answer typ . i e
|. Define water cyc.lc in nature. 4 _g § g
Ghort answer type : - 3 s g
1. Why does snow melts? > _ ar
2. What is condensation? § =
Objective type : K g5
I. Change of state from gaseous to liquid is calleq 2 @ 3
2. Change of state from liquid to gaseous is calleq. s = £ §
. S
Lesson Plan-3 g < s T—— 0D
- - E ‘é}
Roll NO cevvviniiienne Date 3 £ S :
‘ect — Physical Science  Clace. sl % R € S
Subject y Class. gth ; g ES e g
Topic — Measurements Duration. e m 238 é o 3
Instructional objectives: Min 2 R g & 5
(A) Knowledge : 8 QE’ c “(: % o
1. Recall measurements g - i E
2. Select correct measurements. 0= @ - c

/

To makes our judgments more relate | Note down the Need| Length: - Standard unit of length-

Announcement of the toplc : Well students, today we will study about ‘Ditterent measuremenis’ .

o
o
ol
ks
Q
E
Ly}
>
)
(B) Understanding : 29T c£o T 8 -
. s . ) ctcC g — 0 =
I. Distinguish between various measurements gE S 3 S g 3%s¢
2. Explain the need of measurements. oS82 B3 £ 2 5808
(C) Application : (M c23=- o8 59 = 2:8¢8
1. Use and correlate various measurements in their d E 2 9 2 gE = 2 s c20%
llfe ay to da}' 2 E b a5 8 £ -“E‘ O n c
. : ) .o E @ = L 5 'g.s ®
Classroom teaching aids: WESs,; 2= ©° ®© °§ §
) . = 0= o
1. General teaching aids : Chalk, black board, duster § 3eE §3 3§ § Es, E
] H . = 3J - g [yl
2. S.pccmc teaching aids : Scale, glass, tape, balance for activiy . ® § Tg - 2 © g 3 §:§ E _°_
Previous knowledge assumed : Students are aware aboyt tem M °T . "S5 Q2o o “EE£E
measurements o dscc2 go £ c -3
' . 258 83 =, ~ 358
2 ] T C oo w CEg3®
ST o0oa= = T «= -
v = - M o Q [ o]
Pupil teacher's Activity Student's So_E ST E’ g 2 o 8‘5 v :J,J,g c
Activity f@oc2as2 0O2£0ED3ED
1. Children at what time do you get up In € 3
the morning at 5.30am - R g
2. Well, what is the distance between your c S
o B
school and House. 7 Km = I £
3. What is your weight? 20 kgs E t B g ﬁ
4. Can you tell what is the normal body temp? 96°-98°C 0 E = ht p=
5 Are all the above measurements have some units. | No responses E 8 = 8
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Iwca Give the units of measurement
" How will you measure a piece
3' what is the standard unit of v,

of cloth?
lume?
me work
gtandard unit of length is
" grandard unit of time is

1

2. . —_—
3, What is our normal body temperature?
4

5

fo

‘CinicalThermomaeter

)

_ How will you measure grains, sugar etc

Devices lo measure volume

Give the standard units of |
3give e 2 ength, mass, volume and

|

In LTR.

Lesson Plan-4
oll n0 I " Date ........
iect = _Phymga science Class. ¢~
i‘ngc _ Dispersion of Light D::;ioi- i
nstructional objectives: min
(A) Knowledge :
I. Recognize dispersion of light.
2. Narrate the process & define 4
(B) Understanding :
1. Explain the process.
2. Justify the formation of rainbow,
(©) Application :
1. Relate the formation of rainbow wi
(D) Skill Draw the Flash Cards showin
Classroom teaching aids :
1. General teaching aids : Black board, cha]
2 ?gﬁ:iﬁc teaching aids : Flash cards showki’ngusggg:rts%n of
1 . L
Previous knowledge assumed : Students are aware about term
measurements.

15-20 minutes
Students note down in
their copies

5 hours.

Its 1 Itr.

ispersion,

in minules,
temperature
Kelvin. The
Kelvin.

]

th dispersion.
g Dispersion of Light

time
seconds and hours. The standard unit

of time is second.
you know what our normal body | 96-86°C

How much time does, it take for you

to come to School ? How much time
do you remain in school? YES, so

we measures

there in a Jar? How do you measure
Milk, water, oil. Yes all the liquid are

Now you tell me how much water is
measured in liters and ml.

temperature is? GOOD
can be measured in c or Kel
standard unit of temperalure is

Do

Pupil teacher’s Activity Student's

Activity

. Children do you like rainy season.

2. Which colorful thing appears in the sky in this
Season

3. How many colours are there in a Rainbow?
4. Do you know how it is formed?

yes

Rainbow
7

No response

(3) Time

(4) Temperature
(5) Volume

‘ Announcement of the topic : Well students today we will study
about the formation of rainbow i.e. Dispersion of light.




dlL

Announcement of the toplc : Well students today we will study about the formation of rainbow | e diapersion of light

Presentation :

Pupil Teacher's Activity Student’'s Activity

Teaching Point

The phanomenon of aplitting of
while light in to its componant
colours la callad Disparaion

Students note down In

The phenomenon of splitting of white
their note books.

light in to its component colours is
called Dispersion of light. ‘
i What is the colour of sky during | Orange and Red
Explaning the ¢ sunrise? What is the colour of sky PR
e during sunsets?  YES, these colours
Dispersion of Light | ! g s of while
of the sky are the resulls ©
light from the sun being separated in
to different colours. All colours come
from light which is splitted in to ils
components colours.
A simple activity can be performed
to show that white light is made of
different colours. Take a prism like
this, P.T. shows on the charts. Pass
a narrow ray of light through a screen
on the prism; observe the bands of
coloured patches in the same order
as in a rainbow.
In monsoon after the rains rainbow is
formed. Have you seen it?
Dispersion of white light plays a very
important role in the formation of a

rainbow. When rays of light pass
through the drops of water,

Definition

Students observe the
activity very carefully

Yes

W
TS WasRa 30 1D0Ova3d

suspended in the ailr, they get sp\\
up in to ray of 7 colours. the ouler

edge of the rainbow appears
Frequency of light | From the diagrams we observe that
violet light has a higher frequency
than red. The frequency is the no of
waves that pass by a point each
second. Rays with high frequency
are bent more than rays with low
frequency. When they are refracted
by a prism. Thus diagram shows that
different colours of light are made up
of waves of different frequencies.

Change in colour of| Sky at mid day is blue as white light
sky passes through narrow band, dust
particles in atmosphere. Scatter
mostly and reflect blue light. Sky at
sunrise and sunset is orange as the
sun is lower in the sky. While light of

the sun comes from an angle and /
pass through more of atmosphere. /
Thus additional particles scatter light

waves of red and yellow colour. A

red book is seen as red because all

the colours excep! red are absorbed

by the book and red colour is |
reflected.

ORI NOSST1 00
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Recapitulation :
I. Why do we see the rainbow?

2. Which is the top most color in rainbow, why?

PEDAGOGY OF PHYSICAL SCIENCE

Dy

3. How many colors are these in a rainbow? Name

Home Work :
1. Define dispersion of light.
. Give full form of VIBGYOR.

2
3. Give reason: why a blue book appears blye?
4

. In rainbow the color with highest frequency is

EVALUATE YOURSELF

1. Discuss Unit — Planning in detail.
demerits.

What do you mean by lesson plan
by selecting a topic of class VIJI.

What are

1o

its Merit ang

ning. Prepare 3 ]
€ssop
Plan

3. Explain unit planning. What is the importance of ynjy P|
annjp,

4. Prepare a Lesson plan for 9th
the principles and steps inv

(M.D-U., 20“}

class iln physical sciences. Dise
olved in lesson planning, .

(M- D.U., 2012)

PopularizatiOH and Pr Opagation of Physical |

: sciences through Science Exhibition, Science

Magazine, Science Trip ang Science Quiz
—_—

Major objectives of Co-curricular Activities in Physical Sciences

: . Propagation of fundamentals of Science g technol

0
the masses & S0

2. Todissolve the barriers between school, ho

oo me and communi
and accelerate the diffusion of the message munity

of science to all
3. Creation of awareness in the individual as we]| as
about the impact of Science & Technology

4, Creation of a feeling in children that science is fun
5. Involving teachers, students, NGOs in S&T training
programmes/ activities to spread the message of science. g

SCIENCE EXHIBITIONS

Many times in the school, Science Department of the school or a
class put up their work for showing it to the people outside the school,
andsucha show called exhibitions. The pieces of work done by the students
foran exhibition are called exhibits.

REQUISITES FOR EXHIBITION:

The exhibition should have a central theme with a few sub themes
to focus attention to a particular concept.

The exhibits should be clean, labeled properly.

the community

193
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The concepts of contrast in color and size shoulg b M‘%
lying out the exhibitions. Usgg To‘r
The exhibits should be so placed so the mogy Visitorg
them. n Seq
The place and exhibits should be well lighted.
To capture attention and interest of visitors, both s
sound should be utilized Oligp,
The exhibition should have some exhibits With
mechanism such as switches, handles, to e OPEMteder&“"e
visitors to observe some happenings. by th
The exhibition should include lot of demomtmions
involve deeply the students and the visitors 35 the,
The exhibition should be able to relate various subjects®
provide integrated learning. Areqg
ADVANTAGES
Exhibitions inspire the students to learn by doin the
themselves and they get a sense of involvement § thing,
Exhibitions give students a sense of accomplishmem
achievement ang
Exhibitions develop social skills of communication, COOpery
coordination 1on,
Exhibitions foster better school community relations and my
community members conscious about the school e
Exhibitions couple information with pleasure
Exhibitions foster creativity among students
DISADVANTAGES

Requirement of thorough preparation
Time consuming

Requirement of funds or budget

SCIENCE MAGAZINE

The world of research involves quite a few aspects and amongst

them there’s the consideration of Science Magazines as well. Actually
researchers and students are known to publish their works and experimental
findings in Science Magazines. In fact, there are so many research designs

RIZA : AL SCIEHCES .
ich the academic researchers can chogge, 195

o W cater to various subjects ang domains, ;. €se come i Various
" pected YOu'll find more of emyp o1+ S @cientific jou .

' ls . Sn,l . . . ]
m,n:memodologles- dies including

ut
#" | DVANTAGES OF SCIENCE pag,

) AZIN
ace Magazines have multiple fac i

. tors assoe: . /
e time there are certain ad"antages and ;’;ﬁ:ed with them but
- an .
,;LhG“. The following are the advantages of Science Mag:'z?;: slnvol\ned

W . ing: Science Magzzi
: . in
. ore than one option for researching, This actually

Wl oring your chosen subjf,ct. In general, the ty

only used include qqantltative and qualitatjve

com alive resea.rch. then lt’St known to focus only o

q conversion bit. It deals wntb,a lot of informatiop

o qualitative research, then it’s mostly to 4o with o
:nsd yerbal data of sorts.

provision of case studies or in-depth knowledge: Scien
ines also prove to be a great mode o gain in-depth kI‘OWIedgc:
i is essential because of the fact that case studies are available for yoy
pase your research on when it comes to » Science Magazine. As 5
;esea"’her you can very well make use of the Case studies to form a

hess. Be it specific people or any particular situation, an in-
:[’;:]‘;sis can be reached with its aid. in-depth

cally ba&:d

geie

€S mostly come
Widens the scope
0 kiﬂds of research
researches, Ag for
n the measurement
and statistica data,
pinions, impressions

There’s the Scope for Fluent Writing: Science Magazines also
gives you the scope to exergise fluent writing. Afterall as a student you’ve
got your OWn thoughts and ideas tolexpress and that can only find fruition
when you're given the scope to write at length. Journal writing is known
pereate a particular zone or niche that’s judgment free. You can practically
st off your internal editor here and write error free. Good writing can
rever rear its head without the scope for fluency and that’s exactly what
xademic journals pave the ground for.

Active Reading and Reinforcing Knowledge: Writing in a Science
Mzgazine proves to be all the more advantageous simply because of the
fuct that it promotes active reading. This active reading obviously stems
from the need to write enriching facts. In fact, current educational research
shows journal writing provides an impetus for deeper thinking. Reading
and writing put together serves as the right concoction for promoting active
and constructive thinking.




s

!
t

¥

PEDAGOGY OF PHYSICAL SCIENCE

- Reflective Learning While Calling For Attention, 120y,
instances and projects wherein you might be fequircd 10 pe er“a.-t
reflections 50 that you can shate or P forth Icarming experigge . S0
s ;ﬂ.ﬂleﬂ pl'Dde- Having S‘ald s0, such pcrsonahmd [eaﬂ'lin » _’%g]
call for individualized attention as Well. This plays a ragher - P*Tienc,
considering the fact that this is the age of heterogeneoys)y " 'l
classrooms where it's a challenge for the teachers o COnSlantl§ Sroupeg

Cet Oy

individual atiention.

SCIENCE TRIP
DEFINITION

According to Hedger ken Science Tr;
cducational procedure by which the student s
materials in their natural environment.”

ADVANTAGES OF SCIENCE TRIP

Science Trip provides leaming experience in the rea| life sityg;
by direct contact with objects, process, and systems Uatjgy

has many advantages which are enumerated as follo‘,\r:l-nd s

It provides accurate information obj
) ) ; Jects, process, an
in their real life setting, P d system

P may be defineq . .,
udies firsthang Objeca; aa:}
n

It p_rowdcs rfmaningful direct experience and hence resulls ;
lasting learning. "

The students leaming can be easily diverted towards effectiye
learning,

Science Trips are valuable aids to what students are curious abou
the natural and man-made process and objects.

Science Trips can effectively supplement the classroom learning
through application and reviewing the experiences of student

LIMITATIONS OF SCIENCE TRIP

I) A Science Trip may be occasional activity which at bes
supplement some learning segments of the syllabus.

2) They can be expensive and out of reach for many disadvantaged
and poor students.

J) Science Trips require proper and detailed planning to make them
meaningful otherwise the trip leads to confusion, and fails 10
fulfill the requirement.

TION AND_PROPAGATION OF PHYSICAL s¢y
SCIENCE QuIz

gcience Quiz is a form of game or mjpq spo
guals orin teams) attempt to answer Sciep,ce Questions

P ind! b efa'ssessment used In Science educatiop and simi| Correctly,

; $950% L th in knowledge, abilities, and/or sk Quizzes ::e fields 1o

i points and many quizzes are designeq 1, determine usually

@ soup of pan|c1.pants B us_ually the Participant wih lha Yorm

o ascic” ce quiz basically consists to a set of question with ;) Iflllgh-cst

A eristics: X . OWwing

wer to each question requires )
:.nr;;cr. Quizzes do not includcqqu@tiof:ﬂzh:}:l?; 50?_°C1|:ve
ANSWETS, O ansWers that require long descriptions, Ubjective

Usually the questions are such that it does not take |

calculation or other lengthy analysis to fing the correct nethy
person answering.a quiz may use paper and pen to d:f:;
rough calculations, but most of the calculation ang analysi e
expected to be done mentally, s 15

ENCES 1

min which the Players

Quiz usually involves a large number of questions to be solved
in a relatively short period.

Quizzes arc-ir.ltended 10 assess the knowlcdge, understanding,
and capabilities of the respondents of the subject covered,
independent of their ability to express their ideas clearly and
impressively.

Quizzes are formulated in such a way that the correct answers to
a question are predetermined, and there is no scepe of personal
bias of the assessor of a quiz affecting scores of participants.

Quiz may be administered in a written form or oral form. Quizzes
may also be organized as an open public competition.

Main advantages of Science Quizzes for students include the

following.
The quizzes evaluate the knowledge, understanding and mental
skills of the students irrespective of their ability to express it. In
this way the assessment by quizzes is likely to represent the
knowledge and understanding of participants in the subject
covered by quiz more accurately.

Because of large number of question included in the quiz, the
performance of participants is less dependent on the probability
of question on specific topics know to individual students better

N
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being included or excluded from the question, La E 2,
question in quizzes ensure that the question coye, :I Ml
A quiz eliminates per§onal bias of the assesso Thorm ic:’
quiz participants remains same irrespective of w.ho Sepn
As a matter of fact many quizzes these days 3SSessp,
through computer and also assessed by computer sa dmi"isle’f::
Usually participants have to spend less time angy, )f-stem.
as compared to examinations involving mbjeq'-frm q"ilzes
answers. Ive ty o5 ¥

CONCLUSION
In a nutshell, it can be said that Scien S
Magazines and Journals, Science Trips and ;zis::;bll19ns, Scie
significant role in the popularization and propagation ofpt?ul.Zzes Play ,
Thus, the administrators of the teaching institutions musty sical Scien,
in their institutions so that the study of Physical Scienc Promote o
and more students and the subject becomes popular for this attracts

come.
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EVALUATE YOURSELF
1. What is the role of Science Quizzes i
) n th i
and propagation of Physical Sciences? s Fopar
2. Discuss the utility of a Science ine i
Physical Sciences. e sty f

3. How Science Trips and Science Exhibiti
r ons prove
reaHy help_ful in the popularization and gropa O:tt'to i
Physical Sciences? S

Gtiop

E-teaching of Physical Sciences 2 - :
Technology for Self-Leaming and g &
Collaborative Learning of Science

e

E_Ieaching.of Physical Sciences using Technology for Self-earn;

g Collaborative Learning of Science has enjoyeq 5 mearf?l:n??
;aﬂ ership across most of this century. The work of scientists emb gfu
o of technologies, and major accomplishments in science are ::;;2 .

ol anied by 50ph|st1.cated ap.phcations of technology. As a resm(ez
amplete science education has, in principle, involved a commilmem’to

. inclusion of technology ’ bo_th as a tool for leaming science conten
ynd processes and as a topic of instruction in itself

gcience education has generally involved teaching not only a bod
fknowledge but also the processes and activities of scientific work Thii
jiew has linked the scientific uses of technology with han&s-on
aperiences. The term “hands-on science” was descriptive of the major
wriculum reform projects of the 1960s and became a label for a revolution
inteaching science through the next two decades.

The explosion of digital technology has created a revolution similar
o the “hands-on” movement of the 1960s. The flexibility, speed, and
torage capacity of contemporary desktop computers is causing science
educators to redefine the meaning of hands-on experience and rethink the
rditional process of teaching. The challenge facing both science educators
and science teacher educators is to evaluate relevant applications for
information technologies in the science curriculum. At the same time,
instruction utilizing information technologies must reflect what is known
about the effectiveness of student-centered teaching and learning.
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The impact of digital tcchnolog?cs on s‘cicncn teacher du, Mjb-u
more pervasive than any curricular or mntrucnonnl innovatioy, ; P
The impact can be felt on three fronts. FII‘SF as with the hap, dsqn " Pag
movement, digital technologies are changing the ways teacherg .sc"?n%
with students in the classroom. Psychological theorieg basedlmefaq
importance of language to Iearni'ng. the ways organizing S on th
information facilitates understanding, and the influence of Socia) e i,
in the classroom are all impacted by digital technologies. fa%rs

Second, teacher education courses are not only i“ﬂuenced
content and curriculum, they are also influenced by inStrucy- Ney,
approaches, fueled by the National Science Education Standg, tiony
incorporate a variety of digital technologies. Technologica] appli S they
go beyond curriculum to the delivery of college level content, For insi.:]%
faculty and students explore web resources for educationg] Statisg; Ce,
education-related reports and course resources. 165 o

Third, faculty and students alike are interacting in new ways affy,
by digital technologies. Faculty and students have virtya] diSCussidEd
related to course content, advice, and counseling in a wide variety ofy; ong
and places through via email, cell phones, pagers, and features of the ‘;: b
Faculty and students now produce documents with more infonnatic,n Ny
in far more diverse formats as a result of desktop publishing, online librar; "
and databases, and file transfer capabilities. The pervasiveness of digil:S[
technologies motivates a thorough review of technological impacts on
curriculum and instruction in science teacher education.

Proposed Guidelines for Using Technology in the Preparatiy,
of Science Teachers

The following technology guidelines for science education are
intended to provide assistance in designing instruction and to guide
applications of technology to support science teacher education reform,

Technology should be introduced in the context of science
content.

Technology should address worthwhile science with appropriate
pedagogy.

Technology instruction in science should take advantage of the
unique features of technology.

Technology should make scientific views more accessible.

Technology instruction should develop students’ understanding
of the relationship between technology and science.

oF PHYSICAL SCIENCES USING

HING NG TECHy
fenlc TECHNOLOGY BE INTROpcppy %Lﬁcv... 201

-2

SCIENCE CONTENT

The first principle is centereg
should not be taught merely oy ;
of science teachers, Features of technolg i

it 5 shou!qbe Introduced

words, technology should be Presented as 5

This principle has implications fo; teaching
teachers in science education Programs are ofe
a generic educational techpg|
instructional technology expert, |n this'slae
teachers are supposed to develop 5 variety of te;:hnology-related

skills, including the ability to yse word process
0rs, i
software, spreadsheets, and the Internet. v

TECHNOLOGY MUST ADDRE
APPROPRIATE PEDAGOGY

Much has been learned about effectjye science
the emergence of science education a5 a fiel
Teaching science for understanding,
memorization, requires students to be active participants who
are engaged in asking questions, observing and inferring
collecting and interpreting data, and drawing conclusions nl
essence, teacher education courses should emphasize methods
for providing students with opportunities to do science, in
addition to learning the facts and concepts of science. Content-
based activities using technology should be used in the process
of modeling effective science teaching for new teachers.

E-TEACHING OF PHYSICAL SCIENCES SHOULD TAKE
ADVANTAGE OF THE UNIQUE FEATURES OF
TECHNOLOGY

Technology modeled in science education courses should take
advantage of the capabilities of technology and extend instruction
beyond or significantly enhance what can be done without
technology. New teachers should experience technology as a
means of helping students explore topics in more depth and in
more interactive ways. An evaluation study of the Technology-
Enhanced Secondary Science Instruction documente'd the impact
of technologies integrated at many levels. A pre-service rnethoc!s
course could critically examine the content and outcomes of this

€ans, not an eng.
ience content, as
mple, pre-service
Nrequired to take

SS SCIENCE wiTH

nstruction since
d in the 1950s.
Instead of for rote

N
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P‘l

ing unique features of M":)-l.l
study as a way of applying uniq 0 lccl‘“f)lo& f

learning science. .
TECHNOLOGY SHOULD MAKE SCIENTIF|c Vie
MORE ACCESSIBLE Wy
Many scientifically accepted ideas are difficult for Stude
understand due to their complexity, abstract nature, o0
contrariness to common sense anft experience. A Parge bud%’
literature concerning misconceptions supports the “Olionfuf
learning science is often neither straightforward nor cons h
with the conceptions students typically construct from cvewl:m
experiences. New teachers may not even recognize that theay
instructional puzzles exist unless they are made explicit thro,
their teacher education course work. Developing the ski

P lls
making scientific views more accessible is an examplefm
developing “pedagogical content knowledge.” of
UNDERSTANDING RELATIONSHIP BETWEEN

TECHNOLOGY AND SCIENCE

Despite Western society’s heavy dependence on technology, fer,
teachers actually understand how technology is used in SCience
Nor can they adequately describe the relationship belWee,;
science and technology. A more appropriate understanding of
technology for inclusion in teacher education courses jg
concept of technology as knowledge applied to manipulate the
natural world and emphasizes the interactions between science
and technology. Using technologies in learning science provide
opportunities for demonstrating to new teachers the reciproc|
relationship between science and technology.

EVALUATE YOURSELF

Write a detailed note on e-teaching of Physical Sciences
using technology for self-learning and collaborative
learning of science.

What should be the proposed Guidelines for Using
Technology in the Preparation of Science Teachers?
Elaborate those guidelines.

.

UNIT - 111 .

—

PEDAGOGICAL ANALysjs

cONTENTS IN PHYSICAL scrpycEs

. C ontent.S Analysis, Pedagogical Analysis gnd their
comparison.

, Study of items: Division of ypjts into sub.-
Teaching requirements, Instructiona]
Teaching strategies, Previgys
Topic announcement, Copc
presentation, Teaching aids

units,
bjectives,
knowledge testing,

€pts of contents,

: oy use, Demonstration
experimental verification, Thought provokine
questions and Criterion based tests, )

o Pedagogical analysis of any one of the following
topics:

¢ Atomic Structure

0 Ehergy and its typés

o Environment and Pollution

» Water as a Universal Solvent

¢ Transmission of Heat

* Magnetism

* Friction




[ Contents Analysis, Pedagogical
Analysis and their Comparison

4715 CONTENT ANALYSIS?
i

Conten analysis is a researqll technique used to make replicable
o valid inferences l}y mterpretmg apd coding textual material By
ematically evaluating texts qualitative data can be converted into
;}l;antitative data. Although the method has been used frequently in the

ocial sciences, only recently has it become more prevalent among
qnizational scholars.

(ONDUCTING A CONTENT ANALYSIS

According to Krippendorff (1980), six questions must be addressed
i every content analysis :

1) Which data are analyzed?

2) How are they defined?

3) What is the population from which they are drawn?

4) What is the context relative to which the data are analyzed?
5) What are the boundaries of the analysis?

6) What is the target of the inferences?

"ENSTEPS INV OLVED IN CONTENT ANALYSIS

) Copy and read through the transcript - make brief notes in the
margin when interesting or relevant information is found.

Go through the notes made in the margins and list the different
'ypes of information found.

i

2)
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t and categorize cach item ip 5 way U}

1 hrough the lis _
3) Read ioE £ wtoai it is about?

offers a description 0 .
4) 1dentify whether or not the categories can be linkeq "
and list them as major categones and/or minor Categorieg Way
5) Compare and contrast the variou? major and minor categey
6) If there is more than one transcript, repeat the first fiyq )
again for each transcript.
When vou have done the above with all of _the mcﬁpts, col
all of the categories or themes and examine each ip deta;
consider if it fits and its relevance
8) Once all the transcript dat§ is categorized into minor ang ma
categories/themes, review in order to ensure that the i“fOrmaﬁor
is categorized as it should be. n
9) Review all of the categories. and ascertain whether some
categories can be merged or if some need to them pe Sub,
categorized.

10) Return to the original transcripts and ensure that 4)) the
information that needs to be categorized has been so.

The process of content analysis is lengthy and may require the
researcher to go over and over the data to ensure they have dope .
thorough job of analysis.

PEDAGOGICAL ANALYSIS

Pedagogical analysis is not a new concept in the field of educatiop,
The word ‘Pedagogy’ comes from the Greek word “paidagogos’ in which
‘Paida’ means “child” and ‘agog’ means “Lead” literally translated “t,
lead the child”

Pedagogy is the science and art of education specifically
instructional theory. So pedagogy is

I. The art or profession of teaching
2. Preparatory training or instruction

Pedagogy is the art and as well as science of teaching. It is a
. master-plan that includes a detailed analysis of what is to be done by a
teacher.

According to Webster’s New World Dictionary. “Pedagogy is
the art or science of teaching; especially instructions in teaching methods.”

Y NALYSIS, PEDAGOGICAL AN
NTSA ALYSIS.
PEDAGOGY OF PHYSICAL SCIENCE Ma Ticcﬂ rding to Oxford Advanced Learner’ = 7

(he study of lea.Clling methods. It seems TOD;?:-OMW “Pedagog,

. a pedagogue is a practitioner of pedagogy Th::[e DeQagnsue In

for individuals who. occupy jobs in Pre-schoo| eduf?- IS primarily
 jergartens and nu.rsenes). They OCcupy varigys kinds tl?n (such s
hﬂ_ ent homes, prisons, orphanages etc. The of jobs e.g in

M;Tlf of society:
12

Y perform thejr duties on

'aPerson Having
Knowledge

Systematic
study

An activity to help an
individual to leam
something new

pedagogical Analysis

In its simple meaning the term pedagogical analysis (a composition
uftwo words pedagogy and analysis) stands for a type of analysis based
on pedagogy. For its further understanding let us try to be acquainted
with the term analysis and pedagogy.

Analysis is a t‘erm stands for a process of breaking or separating a
fing in to its smaller parts, elements or constituents, We break a teaching
wit in to its constitutions-subunit, topics or single concepts etc. through
the process of unit analysis. In additions, we can break the contents of the
prescribed course in a subject into its various constituents-major and minor
sections, sub-sections, units and sub-units, major concept and minor
concepts, topics etc. by carrying out a process of content analysis.

Therefore “the analysis of a given content material in any subject,
any topic carried out well in the spirit of science of teaching (pedagogy)
isknown by the term Pedagogical Analysis of the contents.

N
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[ ey

‘—_p?,a agogcal Anm)’SJSJ

|
v
| Analysig
Breaking dow@

T-—gy'.anematuc and Effective -
I Teaching-Learning Process

Pedagogy |

Science of Teaching

What is effective teaching?

Effective teaching is the teaching that successfully achieves N
ectives by the pupils as identified by the teacher. The moe
ch results in the most effective learning ISI
and not the product, it involves a]] thﬁg
teaching of an individual, which helpg ,
take necessary adjustments apq

learning obj

effective teaching is that whi

addition the learning is @ process
experiences and training through

change the behavior and prepare 10

adaptation in change situations.

The root of effective teaching of a successful teacher is evolveq iy
the following points:

1. Pupils learn best in a positive and nurturing environmen
established by teachers who believe that every pupil is capable
of learning.

2. All pupils have areas of strengths and interests that can be
useful in advancing pupil learning. Effective teachers establish
an instructional environment that will drawn on these strengths,

3. Teachers take in to account the whole pupil, in other words
they attend to cognitive, affective, social and physical dimension
when developing an instructional program.

4. Active engagement and interaction facilitate pupil leaming.

5. Pupil learning is both individually and socially constructed, il
is influenced by cultural, familial and social context.

6. Measuring assessment is both formative and summative; it relies
on multiple measures including informal observations.

e Teaching- ontent An
ﬂecﬁve . Oﬂrh - a,s's’U"'f An
fearning Process 310 Teach?) v
> Leammg Expe i
(How to Teat:h'?)e :

— Evaluation Devices

(omponen’s and operations involved in the (4 k of
sk o

dagogical analysis

4 ical analysis i
pedagogical analysis is based on four essentja] pi
. e al :
. inherent mutual relationships and inter depen]:c';ll;?m along with
sidered essential in the effective teaching-learing Pro::::sfﬂr being
S.

A. Content analysis of the unit/topic/co ;
teacher in the subject. piciconcept being taught by the
g. Setting of the teaching or instructional objectj
material of the topic in hand by Writjiz;nr;: of the content
behavioral terms. m in specific
C. Suggesting methods, techniques teaching-leaming activities ai
" » activit
and equipments helpful for the teaching-] eminggof th‘: tlg; i?;“iji
hand quite in tune with the realization of the set i i
. t
objectives. et instructional
D. Suggesting appropriate evaluation devices in the form of orel
written or practical activities and test questions etc. for
evaluating the outcomes of the teaching-learning process carried
in relation to the teaching —learning process cer.icd in relation
to the teaching of the topic in hand.
In the light of the relationship and interdependence existing among
(e above mentioned four components of the pedagogical analysis,
operations of the content material in the subject may then be properly
llustrated through the following diagram. Fig. 3.1. In this way where
teacher is asked to perform pedagogical analysis of the contents of a
sibject/unit/or topic to be taught in the class he has to go through the
tycle of the above mentioned four components namely1) content analysis
) objectiye formulation 3)selection of the teaching methods and materials

wed 4)selection of the evaluation devices..




Selection of
Evaluation
Devices

Fig. 3.1. Showing Four Pillars of Pedagogical Analysis

Explanation of the four pillars of pedagogical analysis,

1. Unit analysis/content analysis: Content means subject mayyq,
of any subject and Analysis means breaking down compley
units into smaller sub-units/sub-topics. So before Starting
teaching a teacher go through the whole content and break
major concepts into systematic and meaningful minor concepts
or simple-concepts. So it is the very essential component in
pedagogical analysis because in doing so a teacher should haye
good knowledge of the maxims of teaching and through
knowledge of the content.

2. Instructional objectives: Afier the content analysis a teacher
formulate the instructional objectives, This is the second pillar
of pedagogical analysis, A teaching process should be effective
based upon its instructional objectives, so it is very important
to formulate these objectives very carefully.

A teacher should consider following points in mind.

(2) Ateacher should have thorough knowledge of the different
approaches of behaviora] objectives i.e. Bloom’s Taxonomy
of teaching and leaming, Robert Mager’s Approach, Robert

illar’s approach and RCEM approach, ‘

(b) Teacher's approach of formulating instructional objectives
into behavioral terms shoyld be leamer-centered.

(¢) Teacher should have good knowledge of the content that's
why he/she can put the subject-matter in progressive

P
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gyence and should know the 4o
!aching-leammg.
ing experiences/methods/techn

mains or levels of

- ‘ . ' iques: This js the third
y 2 of pedagogical analysis. l_n this the students came in to
pille! tact of teacher and subject matter. Teachers give the
;cl’:dge about the content or concept by selecting the
o wc}miques or methods which are best for the !Bll:hing
.ence. The instructional objectives are achieved only when
"fsc'is right selection of the me; iques. It is an arti
fa teacher that which method and how he yse ghis method/’
’ his teaching. By utilizing various skijjs and giving best
‘ ing experiences a teacher will be able to achieve his aims.
::‘::achef performs the following activities,

o Use of various teaching slfills in his teaching.

& Selection and.use of best teaching memodltechnique for
teaching of science. .

+ Use of various teaching aiclls, activities and equipments e.g.
charts, models, real objects, Specimens, multimedia
prgsentations etc.

{ Evaluation Devices: This is the fourth step of pedagogical
analysis. In this we come to know whether the objectives are
gchieved or not. The outcomes are measured with the help of
evaluation devices. So the selection of appropriate evaluation
device in the form of oral, written or practical activities are
carried out in relation to the teaching of topic, So these 4 pillars
constitute the pedagogical analysis.

ysof pedagogical analysis

|, Divide the contents of the selected unit into suitable sub-units
and arange the selected sub-units in to a number of required
periods. .

2 Briefly write the essence of the content of the selected sub-
unit,

). Write appropriate previous knowledge required for the sub-
unit.

i Write appropriate instructional objectives to be selected for the
sub-unit,

5, Select appropriate teaching strategies for the sub-unit according
o the following instruction:

(1) Write the name of the method applied.
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(2) Mention the teaching aids required.
(3) Briefly illustrate the necessary demonstratiop, an
experimentation required.
(4) Mention the necessary Wm‘“’f;“ @u;i:id;.
I ing questions re tothes it anqd
(5) Write probing v
Give suitable examples/illustration/analogies for the Sub
- - . . L
a table of specification for the sub unit. Write gy 1,
" s e s aeh with s e of g0
unit
Need of Pedagogical analysis
Pedagogy i.e. the science of teaching is a master pl?n that incjy4
a details of what is to be done by a teacher, the_ instructional Stl'ategi::
instructional equipments and the cardinal objectives of i“m"umio“
Depending on what can actually learn and what are the expectations sets
for learners of a particular stage of de_velopment, spe.z:l'ﬁ_c inSt]'[;ctiOna]
objectives are determined and appropriate sets of activities Provideq.
The teacher decides instructional objectives, equipments and Strategies
with every aspects of leaming conditions to be created. Favorable conditiong
for positive leaming cell for knowledge of various factors operating i,
different conditions. Pedagogical analysis is selection of appropriate
objectives and strategies in various instructional situations to assess the
levels of actual learning at the end. A comprehensive vision of required
tasks, strategies for realization of specific goals facilita.es effective teaching
So pedagogical analysis offers enormous potential for improving the
delivery of information in all form of education. It involves various logical
steps to arrive at logical inference. It also helps the students to understand
concepts, principles or phenomena.
Again the leaming environment created accordingly enables to-
I. Relate individuals fragment of knowledge to real experience in
life and work.
2. Develop skills and relate facts as a part of a larger organized
completely. Realization of specific goals, facilitated by a detailed
planning result in effective teaching.

d /oy

pm\'idg

|
|

Teaching or Instructional
objectives

Effective
teaching

-~

Methods and
Leaming Materials

Evaluation Devices

Fig. 3.2. Effective teaching learning process

# pedagogy ‘serves effective Teaching

i this way in the light 9f what has been said already above the
of teaching pedagogy is found to serve the following two main
ives in the schedule task of a teacher’s teaching.
(i) Teaching should be carried out as smoothly as ;Jcssible and
(i) 1t should result in to the maximum output in terms of the
expected better teaching outcomes.

What is suggested by the science of teaching on pedagogy for the
glzation of its above said two main objectives now carries a wide

fcance at this stage. Let us briefly describe it.

Ateacher has before him content material and learning experiences
+ed to that subject in a particular class. In this way his success in his
whing task depends upon the extent to which he is successful in
diztion of the teaching instructional objectives. He can go on smoothly
stisteaching task only if he follows suitable method, devices, techniques
rf aid materials etc. for providing the fruits of his teaching to his
udenss, How properly is he proceeding in his teaching tasks and how
il he i trying to achieve the set teaching objectives, that now needs
kbelp of 2 continuous system of testing and measurement know:_l as
mhations of teaching outcomes, The result of such eva]uat.ions' provu_ics
teppropriate feedback to the teacher for bringing alteration in setting
{nsnuctional objectives. In this way science of teaching or pedagogy
tocdes a total mutual relationships and interdependence among the
owing four pillars of the teaching learning process for i.maml{zg best
sble results in the task of teaching i.e. effective teaching. Fig. 3.2

Science of teaching or pedagogy in this way lays down the above
“lioned four essentials pillars along with their inherent mutual

|

N
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; ) . being considered .0
tionship and interdependence for _ essentiag U,
B e red success in a teaching task. It is the m";:l i

realization of the desi A t
spirit of the science of teaching or pedagogy that nceds to Pmper;l ¢ an;

out in any subject and then only such analysis of the contep,
may be termed as pedagoglcal analysis of the given content m
In the light of what has been said above, a teacher may .
the way given below for analyzing the contents of the syllabuscewin
subjects as well as the contents of the topic to be taught in the Claso )
by preserving the spirit or message conveyed by the science of ¢, :ro?m
or pedagogy- chlflg
(i) The contents of the subject should be got analyzed pp,
fo major and minor sections/unit/concepts etc. and se Petly iy
a5 well as organized as methodically as possible. QUencey

(if) Only a desirable amount of the content material enapjey
covered properly in the scheduled period should be tak, 1 be
hand at a time in the shape of a topic to be taugh; Elnlu
teacher for his scheduled classroom. ¥ the
(iii) The topic in the hand should also be analyzed properly ;
form of major and minor concepts/single concepts etc, N the
(iv) The teacher should now clearly lay down the teachip
instructional objectives related to the topic in hand by ant o
them in to the specific behavioral terms. ng
How can these stipulated instructional objectives be achieye
properly by teaching contents of the topic in fiand should p,
be made a point of consideration for proceeding further op th:
path of pedagogical analysis. Definitely, in this situation j;
needs the better employment of men material resources by the
teacher. Science of teaching (pedagogy) can help him here 1
think about the best possible methods, strategies, tactics and
techniques to be employed, aid material and likewise sources
1 be utilized for the teaching of the topic in hand in the
existing teaching learning situations. All of the possible things

and factors helpful in the teaching of the topic in view of the
e set teaching objectives then should be
f the scheme of

v)

proper realization of th
properly analyzed and classified in any o
pedagogical analysis of the topic or contents of subject.

In the last there arises a need of exercising proper control over
the different components of the teaching-learning process. Such
control can only be possible through a well-organized scheme
of evaluation well in tune with the contents of the topic in
hand, stipulated teaching objectives and methods and materid

employed for teaching.

(vi)

<5 ANALYSIS, PEDAGOGICAL ANALYsi
; Analysis, Pedagogical Analysig
pulman (1986) advanced thinking abo
cing the idea of Pfdagogica[ content kn
? nphases on teache[r s subject knowledge
e te mumalbt" ex]c usive domains in research concern .
g:; Jins. The prac :c: consequence of such exclusion as ed :lm‘these
et gducation Pr grams in which a focus op cither bpro uction of
(8 ogy dommated. subject matter or

¥ if b
re's @ difference between Conte
Thetent is all about what we teach., Il,l: d::;‘(i)gf;eiciag[:)gy.

about

C;’:’ we teach it.
There’s also a difference between knowin _
g nderstandin§ what you’re doing. In Physicfl };Z:Z;:eg ?hz?:an :thm]gl
Fats of “how-107, of compuidtion skill, that kids learm and rompt
g right after the test; fSc(;menmf:s they forget before the test El‘hr oﬁ gl);
| giable combination o ontent analysis and Pedagogical Analysis

difficult to forget something once you understand it s

bwomes .
This knowle_:dge '1ncludes 'knowing Wwhat teaching approaches fi
e contents and likewise, .know:ng how elements of the content CBS bIt
ed for better te.achlng. This knowledge is different fr o he
edge of 2 disciplinary expert and also from tjhe general ped gogical
edge shared by teachers across disciplines. PCK is conEcmaegc? g;’.lrctag
e rt3presentatic:m and formulation of concepts, pedagogical techniqu;s
ad gnowledge of what makes concepts difficult or easy to learn,
owledge of students’ prior knowledge and theories of epistemology. It
Jso involves knowledge ot_' teaching strategies that incorporate appropri;lte
«onceptual representations to address learner- difficulties and
misconceptions and foster meaningful understanding. It also includes
inowledge of what the students bring to the learning situation, knowledge
hat might be either facilitative or dysfunctional for the particular learning
sk at hand. This knowledge of students includes their strategies, prior
h “native” and instructionally produced); misconceptions

conceptions (bot
sudents are liley to have about a particular domain and potential

misapplications of prior knowledge.

..... . 215
3:“1 their Comparison
teacher knowled
ge b
:j:rjledge. He claimed lha}tf
pedagogy were being

owl
Imow|

Summary
Effective teaching necessitates making difficult and principled

choices exercising careful judgment, and honoring the complex nature of
e educational mission. In addition to the technical knowledge and
dills teachers have to use in their daily practice, they must also be
aware of the ethical dimensions of their profession. In this light the
pimary mission is to foster the development of skills, dispositions and
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understanding, while acknowledging thoughtfully and responsibly a-n..u_
range of human needs and conditions. Thus, teachers must p, Wi
repertoire of instructional methods and strategies, yet remain °“ilica|ter .
reflective about their practice. o ang
1 the latest developments in pedagogy, teaching hag
Based 0 lued knowledge anq sll:ﬁfo'ﬂe
3

more than an activity that conserves val
transmitting them t0 succeeding generations. Therefore, teachers g

have the responsibility to challenge existing structures, Practices
invent and test new approaches; anq ,, ang
Cre

definitions of knowledge; t0 ;
necessary to pursue organizational change in 2 constant attempt to impy,
the school. . Ve

. Effective teaching through pedagogy display skills at el
curricula designed to build on swden_ts’_ present .knowle dge atng

understanding and move them to more sophlsncat‘efi and in-depth abili
knowledge, concepts and performances. In addition, pedagogy helps ¢
make a range of instructional strategies and resources to match the Vati 0

of student skills and to provide each student several ways of exploy;
pts. Pedagogy makes a teacher: hq,, 'I‘g

important ideas, skills and conce
work as facilitators, coaches, models, evaluators, managers and adVOcales

Moreover teachers know how 10 utilize various forms of play, differe,,
strategies for grouping leamers and different types of media and materialsr
Through pedagogy teachers observe and assess students in lhc;
context of ongoing classroom situation like collecting and i“terPl'eting X
variety of types of evidence to evaluate where .each students is j ,
sequence or continuum of learning and development and know how ,
move from assessment to decisions about curriculum, social support ang
teaching strategies, to increase the prospects for successful learning,

EVALUATE YOURSELF

What are the Pedagogic activities? What are the Pedagogic

experiments? What is their significance?

2. How to specify contents after pedagogical Analysis has been

done for a specified subject-matter based on the principles

of Pedagogical Analysis?

What is Pedagogical Analysis? What are the principles

involved behind its analysis?

4. Explain the principles of Pedagogical Analysis in detail and what
is the significance of these principles in the field of education?

5. Explain the concept of pedagogical Analysis in detail,

describing therein the principles of Pedagogical Analysis.

000

Water We drink.and util.ize for doing a number of tas i
Mwing and ennf:h1ng out life is most important and essen]t(:éalizen? t]‘:dt_-or
rop,grties which have made it quite indispensable and most"l.llsc;z

adp

4t og on the carth not only (0 the human beings but alo to al the living

ings including b-irds‘., z?nima.l and plants. One such useful and uni
of water lies in its being described as a universal solvent Le?:z

J .
E;:F:vhat we mean by it.
is a Solvent

What
In terms of a definition, a solvent is a medium provided by a sub
in which other substances can be dissolved. Or A

Solvent is a substance that dissolves a solute resulting in a solution

Or
golvent is a medium provided by a substance in which other

gbstances can be dissolved.
Ina solution, solvent is present in larger amount as compare to solute.
Examples : There are several examples of solvent like: water,
ammonia, ethanol, urea, acetone etc.
NOTE : Solutions containing water as solvent are called aqueous
utions, whereas others are called non-aqueous solutions.
Let us try to make the terminology of this definition clear through an

experimental activity.

sol

Activity
Take a beaker and fill it half with water. Add a small quantity of salt

with the help of a spoon and snake it. You will that the salt dissolves inthe
water completely leaving no solid particles of salt visible to you. Asa
result of your activity you get a mixture of water and salt. In case you add
alittle more salt in this mixture it will also soon be a part of that mixture.
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In scientific language this mixture is named as soluFion. Water ang sal a&
definitely two components of this mixture Le. solpnon. Water js Presen,
larger q;mntir_\' in this mixture or_s.olungn. while salt has jts inviSiN:
presence in a smaller quantity. Now think and answer the fo“"“’ing
questions: . -

(i) What is that which has been dissolved and now remains jp,,

to us in this solution of water and salt?
(ii) What is that which is responsible fo.rdissolving sa!t in it resultiy
in the formation of such type of mixture or solution? B

With the answer of the above question you can very well cong]y, de
that water is that substance which has provided medium for getting dissolyeg
the other substance, salt in it for the formation of 2 mixture or solutjoy, of
water and salt. It may also lead us to conclude that a solvent, like Water
here, is that component of a solution which besides being present in larger
quantity in the solution also acts as the medium of solution for getting
dissolved in it the other substance like salt in the present case.

The other substances, like salt in this case, present in similar quantity
in the solution and having 2 characteristic of being dissolved (becomes
invisible) are named as solute.

If you repeat this experiment by taking sugar as a solute you may
experimentally verify the following observations recorded in the table given
below :

iSib]q

Name of
the solute

Name of
the solvent

Types of the

solution

Solution of sugar in

water Water Sugar

Solution of common

salt in water Water Common salt
Solution of common Sugar and common
salt and sugar in water Water salt

Water as solvent

We have just seen in the above mentioned experimental activity that
water has an adequate capacity of acting as a good medium for dissolving
in it the substances like sugar and salt. If we go on experimenting in such
a way, we can find that water may act as a good solvent for dissolving in it
many such other substances (not only in the form of solids but liquids and
gases also). The scope of dissolving the substances in water by making it
toactasasolvent is quite wide. However, let us give some examples of the

substances which dissolve in water. -

UNIVERSAL SOLVENT

8 s Common salt or sodium chloride, sugar
jum nitrate, ammonium chloride ang

R

¢ Liquids ¢ Alcohol, acetone, glycerine, acetic acid, hydrogen chloride

219
/ gilm?e, urea, potassium
Potassium permanganate

| efC- ] 1
Eﬂ"r'o’s“ : Ammonia, chlorine, carbon di

hu(j gioxide and nitrogen dioxide etc,

o TER AS UNIVERSAL SOLVENT

Xide, hydrogen chloride,

iversal solvent
n

Asolvent which dissolves almost all the substances like solids, liquids

¢s.
water as We have seen above is a good solvent for many of the
5 belonging tq all of the three varieties of the substances, solids
s.'ﬁ?:and gases. Similarly it equally holds well as a perfect solyent for
Iig »fthe inorganic substanf:es (like sodium chloride, ammonia, hydrogen
;Tgf] e and sodium hydroxide etc.) and organic substances (like sugar,
05 urea and acetone etc.). Besides water, although we have other
£ idsolvents like ether, acetone, etl}an_ol, benzene, chloroform and carbon
chloride (all .Of thfem are organic In nature) they can’t compete with
rinterms of its wide coverage as a good solvent. The organic solvent
sied out above may be used only for dissolving the organic matter like
oils, grease and wax etc. they are unable to work as a solvent for
jssolving inor_ganic matter like sodium chloride, ammonia, hydrogen,
dl]ur[de etc.
Since water has no such limitations as possessed by organic solvents
gdit proves quite good as a sol'vent for dissolving maximum number of
ahstances falling in the categories of solids, liquids and gases, it may be

very well named as universal solvent.

Why water is a universal solvent?

Water is_highly suitable and convenient medium for carrying out
;hemmgﬁjijn solution at room temperature.

Also, water is called the universal solyent because more substances
dissolve in water than in any other chemical.

Water is readi'l_—zawai]at_)le_a_g_qompgge to other solvent and it is cheap
ilso, . .

—

Properties of water which malkes it a universal solvent

The most important and unique characteristics and properties of water
which enable it to become a universal solvent may be named as under;
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= The polarized nature of its moleculgs.
1. | nal
2 T;;m 1o dissolve the products formed as 5 o
- c;srcmical r;:actions with a vanety iy ‘“\-O\f\ih

— . t
2 High dielectric consian
fr:hc&f?:ct of the Polarized Nature of water Molecules .
e y '
A molecule of the Waer (H;0) as We Know possesse 1
S
and oxygen- ) .

h_\dros?: haracterized With 3 high electronegative nature of O "
It l;:ej o H atom. As 3 result negative and positive elcc{riczﬁ"m
_";‘_C_‘":TWW atoms of oxygen and hydrogen of a ¢, B
are df;’:; 1t makes Water to develop the characitenstic of 3 pol “1}3 of
;}:;Js‘;noc enabling it t0 dissolve many of the inorganic and Ul‘gaz:'d
. - . l
compounds 25 belo“-f hydrogen at °

resence of two Nydrogen atoms water is g 4;

-/P/’——' M&ic

Note . D’UC 1o

solvent . s i
— T polarized nature of water helps it in proving a gooq Solve
nt

]‘ - H - H -
for the ionic compounds like sodium chloride (NaCI) 2

potassium chloride (KCI) etc.
When we allow to miX sodium chloride and water, water ¢,
between the Na* and CI- ions. Its negative pole (oxygen Sigrs
is attracted by positive Na* ion and positive pole (hYdrog:)
side) is attracted by negative Cl'.ion. In this way bt thz
positive and negative ions of sodium chloride are separy, d
from each other for being dissolved (called hydrated in f,
language of the chemistry) in water to form s solution of Water
and sodium chloride.

(//6\ /O\

g.'. g S+ S+

2. The polarized nature of water also helps it in proving a good

solvent for the covalent organic compounds like urea, ammonia,
glucose, alcohol etc.

In case we try to add a little amount of glucose or urea in the beaker
filled up half with the water and stir it with the help of a spoon the molecules
of water will at once start reacting with the molecules of the organic
compound. During such chemical reaction the positively charged hydrogen
atom of the water molecule tries to form a bond called a hydrogen bond
with highly charged electronegative atom of the organic compound

of

A UNIVERSAL SOLVENT

le,inthe ¢

je. For examp ase of the orpan: 21
ﬂﬁ'wuiﬁvcl)f charged atom of H,0 (water) ¢
4 he negatively charged O atom of yre, -
¥ o this way, water gets it way in djy

i harged atom H and the A € attractj "
vely © . . 4n¢ then makin \traction of s
ﬁzlro n pond. T:hlS bond is quite a weak bgn: z(::'d with jt named a5
0" e for au.ow:'ng the‘whole of the molecyle of ich can be broken at
_‘“{ﬂwr resulting 1n @ mixture or solutiop of € urea to get dissolved

A the Water an,
¢ effect ?f its chemical reactions wigy avarie .
o 55 of a variety of s‘ubstanc;s like sulphyr diOxidt: of substances: |
water first €Ngages in certain type of chemicy] r\‘-e;c?il;losgen- tﬂimde
pstances. 22 = 7 hemical reactiq With these
v ved resulting into the formations of certain t;l;; ti\: Slllb§tance gets
mes part and parcel of the greater constityet of the ny solutions which

. ixtures j.
(i) Take t.he case Pf sulphur dioxide (SOy). Here sulp, . ‘wafer.
gets dnssol\_fed In water due o a chemjcg] o phur fl1o:f|de
the formation of sulphurous acid. The resulting into

: sulph ;
sulphurous acid as we know is well solubje ;Jn ?:;2? acid. The

Olecy|
ding the - H2hC = 0]

SO 2 + HQO —_— st 03 3

Sulphur dioxide  Water Sulphurous acid (soluble in

water)

(i) Similar is the case of Nitrogen dioxide (NO2). Here ina chemi
reacion, itrogen dioxide disslvesin wate esling o
formation of nitric acid (well soluble in water), ¢

4NO, + 2H,O0 +
Nitrogen dioxide ~ Water

02 — 4HNO,

High dielectric constant

Water has high value of dielectric constant (i.e. 78)

Dielectric constant is the property of a solvent which determines the
mount of forces operating between different ions of a solute in the solvent.
Cheap and readily available

Water is readily available and very cheap as compare to other costly
solvent like ether, alcohol, acetone etc.
Pedagogical Analysis of the Topic : Water as Universal
Solvent

Consists of four steps :

Step 1 : Content Analysis — Topic — Water as Universal Solvent
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Jt consists of Two parts - =

(A) Major Conoept

(B) Minor Conoept

(A) Major Concept

3.
4.

thlisasolvd‘lt?

Water as aniversal solvent :
What properties makes water a universal solvent ?

(B) Minor Concept

1.

L

5‘1

What is 2 solvent ?

& Definition of the te
o Examples of different types of solvent.

rm solvent.

¢ Examples of mixtures having water as solvent.

Water s Universal solvent

¢ Definition of universal solvent
¢ Why water is 2 universal solvent ?

What properties makes waler as universal solvent ?
+ High Dielectric constant

¢ Polar nature of water
¢ Undergo chemical reactions with a variety of substances

¢ Readily or easily available

Step 2 : Objective Formulation (Behavioral Outcomes)
Students after going through the teaching of the topic “Water g
Universal Solvent™ will be able to

W

® N wm

Define the term solvent.

Cite examples of different kinds of solvents.

Explain the role of water as a solvent. -

Give atleast two examples of mixture where water act as &
solvent.

Recall the term universal solvent.

Analyze the properties of water.
Predict the dipolar nature of water.
Explain the chemical reactions of substances with water.

A UNIVERSAL SOLVE ‘
0 lustrate the polar nature of wager

e harCIEiics and proper
I making 1ta universal solvent. Perties of wager

gte

M

Explain why water is a universa) soly
ent.

State and explain dielectric constant of v,
p3 Methods, devices, activities and aid :ef.

pods : Lecture method, Demops
4 Observation method.

‘t - aterials yseq,
tration method, Discussion

an

n” 'ce - N i i
s : arration expla i ustratj rv
i , natio s ill St tion and obse ti
ation

dﬂ'icﬁs'

1.

2

3.

4.

5.

ctivities and aid materials used

e i e e of bt i
ﬂie\shfaaltfr.tm fsparencies may be used to show the solvents other
gci)lll:rsizzgdn:t?lr:apgft‘ f;altjés sentation may be used ‘o show the
O nnE chemical reasion o e, oy b ullized for
substances. variety of
P risonding the ol aoas e Pt

step 4 Evaluation Procedure and Devices Used
Evaluation can be done through oral, written and Practical mode

]

0

In oral method, students will be asked questions durin
teaching process or after completion of the topic and studentf
are required to respond orally to the asked questions.

In Practical mode, students may be asked to form solutions
[mixtures] of ionic compound and covalent compounds with
water and asked to interpret the result.

Written mode consists of :

(a) Essay type questions

I. Explain the meaning of the term solvent.
2. Illustrate the statement ‘water is a universal solvent’.
3, Explain in detail, the properties which make water a

universal solvent.
4. Give any two reactions in which water act as solvent.

(b) Short Answer type Questions

1. Define the term solvent.
2. Name any two solvents other than water.
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1.
3 Definition :

Pedagogical Analysis — ‘Water as Universal Solvent’

Content Analysis

What is a solvent ?

Solvent Is a
substance that dissolves a

solute resulting in a solution
or

Solvent is a medium provided

by a substance in which other

substances can be dissolved.

After going through the

topic students will
able to :

Behaviour Outcomes

Recall the term solvent

Method, devices,
activities and.aid
material used

Lecture method,
illustration device.

Activity : In a glass, filled
with water add some salt
to it and stir for some time.
You will observe that salt
will be dissolved in the
water forming the salt

be

Evaluation. Procedure
and Devices

Solvent in a solution is

present in large amount
(T/F).

solution.
[ . : i ;
z In a solution, solvent is present | Recognize the different | In this activity, Give some examples of
> in larger amount as compare to | kinds of solvents. water — solvent solvent
% solute. salt — solute
IA. Examples.;; Thare m.qm gevers) Solution = solvent + solute
w examples of solvent like : water, )
mn.. ammonia, ethanol, urea, _um30:.mﬁm:o=. method,
W acelone etc. Illustration Device
= WNOTE . Solutions containing | Types of solution Name of solvent Name of solute
0 waler as solvent are called | golution of sugar in water | Water Sugar
agueous solulions, whereas
o others ate caled non-agqueocus | SoWUtion ot salt in water Water Salt
WOMNAMNOTE
v —— T —————
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4. Properties of

water i

makes it & univerasl lol::::f'-‘ Define dielectric constant | Lecture method Dielectric

: . consta

-] :lgh :,.wc constant : water Narration device water is s
as high value of dielectric | (a)72
(b) 74

constant (Le. 78]
the
Rz

Dielectrie constant s
property of a solvent which
determines the amount of forces
operating between different ions
of a solute in the solvent.

< Polar nature of water molecule: | Analyze the po
:Vy:tor molecule consists of two | of w:ter AL Et?s?xgzg: gg‘r;licr:e;hold, Mrarof oy
rogen atoms and one oxygen n © nation devi lide and
atom. Due to electronegative | ., o transpa S5 es end
nature of oxygen it has slightly L el used': re'r;lcies bapidae
negative charge and hydrogen | nature ?,fs‘”;:rthe peise
S—

atoms acquire slightly positive
charge. So, in water molecule,
g basically there are two poles (one
E —ve other +ve) are present which 8
E makes walter a polar solvent. &

Note : Due 1o presence of two
hydrogen aloms water is a - RO e
diprotic solwent. /)\ \

@A During 'ne dissolullon ot a

wJuDs\BNGE . DOV and ol waler
WA O Tvagavy @S pohs ol mobates

emrer sz Solverif. Cite exarnples of different Demonstration method, Name the two solutions in
of [ illustration device. which water act as
solvent.

-
Warer has the ability to dissolve dsim' ”:915 _capa‘ ble
ssohving in. water. Experiment Take a
beaker containing water

almost all the substances like
solid, liquids and gases at room
temperature. So, water acts as and try to dissolve
glucose in it. .

a good solvent at room

temperature. In another beaker add

Examples Solids — Salt, Sugar, acetic acid and shake it.

Potassium chloride, glucose, In 3rd beaker try to

urea. dissolve potassium
chloride.

Analyze the observation

Liquids — Alcohol, acetone,
in each beaker.

ethanol, acetic acid

Define the term universal

Gases — Ammonia, chlorine,
carbon dioxide, sulphur dioxide.
Interpret  the term Lecture method; mpra
Narration device .
in

» as universal solvent.
- universal solvent.

3 Unlversal solvent : A solvent
which dissolves almost all the
subslances like solids, liquids

Understand the universal | Lecture method, E:q:laln_ the stat.ement‘
device water is a universa
il solvent.

and gases.
nature of waler.

3 Why water is a universal

solvent?
water ie highly sultable and
convenient medium for carrying
out chemical reactions
golution at room femperaturo.
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C
S
320 ~=SI o =
»35383E0 TET E5 s
LHR AR S AT
38%% Mt +§3."2%§ Transmissi
§8 s 3 T B§s49 3y ssion of Heat
25°3 ST ooz ®oi®
P S3pw® eH S €3a 8%
2 =258
P ®a 23095835138
\ TS 4 Y
S ) cs3% 3 / ——————
@ c c
285 Sz gogeid} s £ heat i
235 o =225 0s smission of heat is the process of exchange
252 £9 €338 Ca | g systems until both the systems will atain Pyisibomabis vy
= —_— - S . . €
§ % m 2 %_ 85 3 8 g pys When We dip a spoon in a beaker filled with hot lewpemm'
\ 232 a S 8%89 o the transfer of heat from hot water to Water, it becomes
-0 : SRa 3 e tects will attai spoon. This transf
. BTN RS —— i e ntil poth the objects will attain the same temperature er took
8 O p )
‘ 8y ODES OF TRANSMISSION OF HEAT
29 .
S 3 can be transmitted from on
: 3 H;:F e place to the other by four modes.
3 3 (i) cgnduf:tion, (ii) Convection,
%9 (iii) Radiation and (iv) Advection. '
o .
3 c onduction
5 ftis the phenomenon of transfer of heat through one part of the bod
e —~ozh sgoor other, from particle to particle in the direction of f; d
‘:Du 552 ? o2 g - o an 1 ¢ : all Oftempera[ure
5825059883 " pout any actual movement of the partcle. For example, when we heat
28% 58 8acg mneend of 2 solid, its other end becomes hot. Heat goes from one end of
3T ® < %‘ E ; l11.3,.deotherendby conductlon.A_H?ohds are heated through conduction.
o 32 53 Infect, when one end ofa sull_d is l:leated, the atoms or molecules of
o £39%3 e solid at the hotter end start vibrating with greater amplitude. The
- L g ; o8 gisturbance is transferred to the neighboring molecules. This results in the
8 & z 2 ® 3 % se of temperature, as heat energy shows itself in the form of molecular
= 3cg .
°0 g ié s Qr motion.
90 ; APPLICATION OF CONDUCTIVITY IN DAILY LIFE
et g 3 Some of the applications of conductivity in everyday life are:
y E‘ 1. Cooking utensils are provided with wooden handles, because
=2 wood is a poor conductor of heat. The hot utensils can be
é 2 easily handles and our hands are saved from burning.
g 2 2. In winter, metallic handles of a wooden door appear colder
S . because it is a good conductor. Heat flows from our body to the
w3 handle.
o o 229
I
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warmer than an 0[(! one. Th?s is hecallsQI 2y
quilt encloses a large amount of air which is a bag cong he ey
heat. This air does not allow heat of our body 1, fc'orw
surroundings. For exactly the same reason. two thjy, bTankIO N
their combined thickness, the layer of air cncloseq in St
the two blankets makes the difference. em‘fn
4. In winter, birds often swell their feathers. Air encloseq b

' their body and feathers does not allo_w flow of heat frg -
body of the birds to the cold surroundings. M th,

5 Saw dust is a poorer conductor of heat th?n the woog i
is made. This is again due to air trapped in the saw dust ich,

Ice is packed in gunny bags or saw dust prevents trang,, o
from the surroundings to the ice. Hence ice does ngy melt heyy
Eskimos make double walled houses of the blocks of I‘c.e .
enclosed in between the double walls prevents ransmigg;j, g
heat from house to the cold surroundings. nof

230

A new quiltis
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CONVECTION
It is the phenomenon of transfer of heat with the actual Movemen,
particles of the body. For example, when we heat a liquid in 4 flask. US:
particles of the liquid at the bottom get heated, become lighter ang actuy),
rise up. The cold liquid particles from above come down ang recejve Ihi
heat. The process is repeated. Infect all liquid and gases are heated py
convection. e
In the mode of transmission, heat is transferred in the substances
from one place to another with the help of the movement of the molecules,
Liquids as well as gases get heated through this mode of heat transmisgjo,,
Convection of heat is that mode of transmission of heat in which molecules
of the liquids and gases are able to transmit heat from the hotter parts of
their volume to the colder parts through their actual movements ang
exchange of place.
Application of the Convection of Heat

We may make use of mechanism in liquids and gases in our day life

in many ways illustrated as bellow:

1. Convection currents produced in the water of the pipes lying in
the wall of the room may be utilized for heating the room in
winter.

2. The ventilators in the room for the exit of the foul air work on
the mechanism of convection. The air inside the room gets heated
due 1o our respiration and so many other reasons. The warm air
rises upward on account of its becoming light. This raised aif

from outside through the doors and windows air rushes

The mechanism of land and sea breezes sy, died by

ography 1essons can be explained eas;j|
currents produced in the air. Y through ¢

aust fans installed in the kitchen :

: f:(? offices for.tht.: exit of the fou aii’\!::r?(r?:::;f: ’ mo;ln > Stores
convection. Similar is the case with the install;;i? anism of
chimneys at opening of huge furnaces of the bri I;:n of big
industrial establlshmc?nts. Here foul air gets its exi[cf kilns or
exhaust fans and chimneys and fresh air rushes Thfom these
windows, doors and other. rough the

yol.l in ynur
€ Cconvection

RAD[ATION

itis the phenomenon of transfer of heat from source (o (e receiver
hout N actual movement of source or receiver and also without heating
ning medium. For example, heat from the sun comes to us through

n standing near fire, we feel hot as heat comes to us through

it 3
ﬂ-‘imel’\’
radialioﬂ- o)
ﬂdiation. hOTE TN
Note : Radiation Is the fastest mode of heat transfer, having ve locity
in yacuum

c=3x10/8 m/s

Thermal radiations are those which produce in us the sensation of
wamth. They are emitted by a body on acount of its temperature. It was
sablished later that every body whose temperature is above 0k (Zero
Kelvin) emits thermal radiations. Radiation as a mode of heat transfer helps
ill types of matter solids, liquids and gases in the task of receiving and

mnsmitting the heat.
It depends upon :
(1) The temperature of body
(2) Nature of radiating surfacc of the body.
Some of the basic characteristics of thermal radiations are :
I. They travel along straight lines with the speed of light.
2. They require no medium for their propagation i.e. they can pass

through vaccum too.

3. They do not heat the intervening medium through which they

pass. . o
4. They obey inverse square law i.e. their intensity varies inversely

as the square of the distance from the source.
5. They can be reflected and refracted according to the law of

reflection and refraction of light.

5SION OF HEAT ‘
Mo, s fhen gets its exit from W
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ations also _e\hibit the phenomena of in?E Wy,

diffraction and polar?za.non as do the light ra diation,. crf%n
Application of the Radiation of heat:

bright alloy to hel .
The firemen bear caps of P them
i the radiation received through fire. In reneqlrlg

i ils are blackened b
Bottom of the cooking utensiis arc ecaus
®) absorbs more heat through radiation than bright ob; :ca:sk%%
(c) We wear light coloured clothes in the summer and by, )
in winter. Radiation depends on the temperatyre of :;1010“"@
eh
o

radiating the heat.

ADVECTION
The transfer ofen

6. Thermal radi

ergy from one location to another as a s; de
physically moving an object containing that energy. eﬁe%r

By transferring matter, energy includ.ing thermal energy _;
by the f:h_vsical transfer of a hot or cold object from one place (q Sa Moy
This can be as simple 25 placing hot waterin a bottle and heating a"l;)thf,r
the movement of an iceberg in changing ocean currents. edgy

Application of the Advection of heat : Steam generation i,
plants. Powy

Pedagogical Analysis of the Topic : ‘“Transmission of Heap

Consists of four steps:

Step 1 : Content Analysis — Topic — Transmission of Heat

It consists of two parts:

(A) Major Concept

(A) Major Concept

1. What is transmission of heat?
Modes of transmission of heat.
Conduction of heat
Convection of heat
Radiation
6. Advection of heat

(B) Minor Concept
1. What is transmission of heat?
< Defining the term transmission of heat.
& Meaning of the term transmission of heat.
2. Modes of transmission of heat
<+ Conduction or diffusion

(B) Minor Concept

I
Mﬁon

55ION OF HEAT

+ Radiation
& Advection
conduction of heat
" a Defining conduction of heat
& Meaning of the term conduction
& Application of the conduction Process
" Convection of heat
o+ Defining the term convection
& Meaning of the term convection
+ Application of the convection process
5. Radiation of Heat
& Definition of the term radiation of heat
& Meaning of the term radiation of heat
+ Application of the radiation of heat
6. Advection of heat
« Definition of the term advection of heat
& Meaning of the term advection of heat
+ Application of the advection of heat in daily life.
Step 2 : Objective Formulation (Behavioral Outcomes) :Students

fer £0InE through the teaching of the topic “Transmission of Heat™
will be able to

1) Define the term transmission of heat.
2) Interpret the meaning of the term transmission of heat.
3) Give the methods of transmission of heat.
4) Explain and illustrate conduction of heat.
5) Differentiate between good and bad conductors of heat.
6) Give examples from daily life illustrating conduction of heat.
7) Define the term Convection/Radiation/Advection.
8) Discriminate between conduction and convection.
9) Provide examples from day to day life about the application of
convection method of transmission of heat.
10) Tell the methods used for the transmission of heat in the case
of solids, liquids and gases.
11) State and explain with example radiation of heat.
12) Define the term advection of heat.
13) Give an experimental activity showing conduction of heat.
14) Differentiate between radiation and convection / advection and

convection.



experi

- PEDAGOGY OF PHYSICAL scygy,
i 3
5y Explain why should e wear ight coloured clothey ;, Yy
Joured in winter: Sumyy
eq

and dark colo e : E
Step 3 : Methods, devices, activities and aid Materig)g !
Methods : Lecture method, Demonstration methog
Devices : Narration, observation, explanation, illugtrg,

l()n

mentation devi
d ai

ces. g
d materials used :

Activities an .
1) While teaching the top1€ help‘of blackboard
and pictures will be taken.

sketching, ch F
Slides and transparencies may be used to show the
Procegs .,

conduction of heat.
Films and computer pre
radiation of heat.

Wl‘iting ang

2)
3) sentation may be used tq he
W lhe
4) Overhead projectors, charts and pic.tur.es may be utiiye
presenting various modes of transmission of heat. d f

5) Verbal examples and illustration from daily life will be -~
for explaining concepts related to transmission of hey Videg

6) Experimental activities will be performed for i”USt.r .
concepts related to transmission of heat like how heanqg
ransferred in the solids through conduction etc. i
ings, video films will be used to shoy
¢

7) Audio record wi
applications of modes of transmission of heat in day to gy

life.
Step 4 : Evaluation
Evaluation can be don

Procedure and Devices Used:
e through oral, practical and written mod;

1) Inoral mode, students will be asked questions during teaching
process or after completion of the topic and students are
required to respond orally to the asked questions.

2) In practical mode, students will be asked to perform the
activities showing how solid objects conduct hezt

experimental
and how solid objects differ in the capacities of the conduction

of heat.
3) Written mode consists of :

A. Essay type questions
a) Explain the meaning of the term
b) Differentiate with examples the di
transmission of heat.
¢) What are the different modes of transmi
d) Differentiate between conduction and convection /
convection and radiation.

transmission of heat.
fferent modes of

ssion of heat!

5SION OF HEAT
e) What do you me,
. mean b
heat? Explain with su-y 800d anq pyq P 235
: itable ay nductors of
f) Give day to day applicari amples,
conducti.on /convection/r;tci?;:i"n of th
g) How solids get heateq by ¢ ON/advec
gases heated through ¢ onve?::lid"":;ﬁon
h) State and explain Advectiop ?n.
. Short Answer type Question - Of heat.
a) Dfafine the term transmission of
b) Give at least two examples of g
c) Name different modes of trans
d) How solids conduct heat?
e) What are good and bad conductors?
f) Define the advection of heat wity e;(a l
) mple.
g) Give at least two examples each of the Suistances th
at

a h
may be. heatecli respectively through conducti
convection, radiation and advection nduction,

h) Why it is better to wear bri
right cl i
dark clothes in winter? ght clothes in summer and

i) Define Radiati .
! from zayatdt; a;:;'nlffi_heat giving at least one example
C. Objective type Questions:
1. Match the column
Column I
(i) Transfer of heat from one
particle to another without
aﬁy actual movement.
(ii) involves actual movement
of particles
(iii) Black surfaces
(iv) Substances which allow
heat to pass through them.
2. Multiple choice Questions:
(i) Transfer of heat without
medium,
(a) Conduction
(c) radiation

? Processg of
tion of heat,

and liquids ang

transmission of heat
mission of heat

Column II
(a) good conductors

(b) conduction

(c) convection
(d) good absorber
of heat

heating the intervening

(b) convection

D



Pedagogical Analysis — ‘Transmission of Heat’

Content Analysis Behaviour Outcomes Method, devices. Evaluation, Procedure
activities and aid and Devices

material used

1. What is the transmission of |After going through the | Lecture method, Narra-| Define the term transmi-
heat? topic students will be tion device ssion of heat.

O Definition : It is the process of able to :
exchange of heat between Recall the term transmi-

physical systems until both the ssion of heat.
systems wilil attain the same
temperature.

O Meaning : When we dip a Understand the meaning Demonstration method,| Explain the meaning of
spoon in a beaker filled with | of transmission of heat. Experimentation device [ transmission of heat.
hot water, it becomes hot due
to the transfer of heat from hot
water to spoon. This transfer
took place until both the

=
n objects will attain the same
.“m. temperature.
N 2. Modes of transmission of | Generalize the different | Lecture method, Narra-| Name the different modes
o Heat : There are several |modes of heat transfer. tion device, Slides and| of heat transfer.
ﬁ methods of heat transter like blackboard written may be
= conduction, convection, used to show different
Radiation and Advection. modes of heat transfer.
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china clay, a bad conductor of

heat.

(b) Cooking utensils are usually
made of metals and alloys
becaue they are good conductor
of heat.

(c) Woolen clothes, blankets keep
our body warm because they are

bad conductors of heat.

Convection of heat :

Definition: Phenomenon of |t
transter of heat with the actual
movement of particles of the
body.

Q NMeaning: When we heat a \iquid

in a flask, ‘ne panicles of tne
Vouvd al e bolom get heated,

Recognize the convec-

(a) Tea Is served in cups made of

ion heat transfer

Lecture method, Narra-
tion device

rod about 25 cm long. Fix
thumb tacks along the
length of the rod, using
wax heat one end of the
rod, what do you see? As
the rod gets heated, the
wax melts and the thumb-
tacks fall off (fig.). You
will find that the thumb —
tack nearest to the end

Direction In which

Transter of heat through conduction

Analyze the convection
heat wranster.

Demonstration method,
axplanation davice,
axparimentation device

Define the term convec-
tion.

Explain the process of
convection of heat.

3. Conduction of Heat :

O Definition : It is the
phenomenon of transfer of heat
through one part of the body to

another, from particle to particle

in the direction of fall of
temperature without any actual
movement of particle.

Q Meaning : When one end of a
solld Is heated, the atoms of the
solld at the hotter end start
vibrating with great amplitude.
The disturbance is transferred
to the nelghboring atoms. This
results in the rise of
temperature, as heat energy
shows Itself in the form of
molecular motion,

QO Conduction take place only
when two objects are differ In
termperature.

O Conduction takes place only
when two objecis lie in contact
with each other.

a Application : All sollds are
hoated through conduction,
therefore:

Intarpret the term condu-
ction of heat.

Understand the condu-
ction process.

Cite examples from day
to day life.

Lecture method, Narra-
tion device

Demonstration method,
explanation device Com-
puter presentation may be
used to clear the concept.

Demonstration method,
lllustration method Charts
and pictures may be used
to show the process of
conduction

Activity-Experimental
Investigation

To show the process of

Detfine the term conduc-
tion of heat.

In conduction actual
movement If particle Is
there (T/F)

Write any two applications
of conduction of heat.

conduction, Take an iron




Fig. Haat easily flows upwards in watar

5. Radiation of Heat : Recall the term radiation | L

o Definlton ¢ Pronomencn of |of heat . NZ?::t:oen dmemet_hc:td. Define radiation of heat.
transfer of heat from the source
to the recelver without any
actual movement of source or
receiver and also wilthoul
heating the intervening medium.

2 Meaning and Example : |Understand the meanin erimentaldemonstration: iati
EI Radiation does not need any |of radiation of heat. ’ E)::Ft,ivity: Light Llpraht?lr:? 2:;1 Iia:t(;r:vg?l?: n.?nteszrg
o intervening medium i.e. it may candle and now try to take | (T/F) g
W occur even in vacuum. Heat your hand near the flame, '
o from the sun comes to us your hand feel warmth of
through radiation. On standing flame.

near fire, we ieel heat as heat
comes o us through radiation.

2 hApplication : Radiation is the Analyze the applications Lecture method, 11l
. Nustra- | Li i of
lasies\ mode ol heal wansier. ol radiation of heat. tion davice. Computer ll.‘-a?::iaot:-:n"::ef :zztcaﬂon

work on this mechanism.

Actlvity-Experimental
Investigation : To show
the process of convection,
Fill a test tube with cold
water. Drop an ice — cube
in this water. Now heat the
water from below (fig.) you
will find that the ice melt
quickly.
This show that though
water s a bad conductor
ot heat, heat easily flows
upwards In It.

— Decome lighter and actually rise :
; up. The cold liquid parriyc;;s r‘;ig‘:% :%E:;:kgerc_" FUSESE
- from above come down and
1) recelve the heal. The process
i is repeated.
g J Application : All liquids and Recognize the application Legture method, Expla-| Give one application of
é 98555 are heated by convec- of Convecﬂon of heat. nation device . CO"VEC“O“ of heat.
o tion. Therefore,
Q (a) Exhaust fans used In the rooms Slides and transparencies
Z and labs for exit of the foul air may be used 1o
% work on convection mech- understand the process of
~ anism. convection of heat more
(b) The ventilators In the room also accurately.
Convectlon
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Advection of Heat :

a Definitlon : The transfer of

energy from one location to
another as a slde effect of
physically moving an object
containing that energy.

Meaning : By transferring
matter, energy including
thermal energy — is moved by
the physical transfer of a hot or

" cold object from one place to

another. This can be as simple

as placing hot water in a bottle

and heating a bed or the
movement of an iceberg in
changing ocean currents.

WO TEOMNNET DAL

AHadiarion as a mode of hear
transfer helps all types of
matter, solid, liquids and gases

in the task of receiving and
transmitting the heat.

(a) The firemen bear caps of bright

alloy to help them In reflecting
the radiation received through
fire.

(b) Bottom of the cooking utenslils

are blackened because darker
body absorbs more heat
through radiation than bright
objects.

(c) We wear light coloured clothes

in the summer and black
coloured in winter.

Q Radiation depends on the

temperature of the body

radiating the heat.

Recall the term advection
of heat.

Understand the heat
transfer by advection.

Rpoilcation : Steam generation

Lecture
Narration device

Explanation
lllustration device

o

Flg. A black object absorba more
radiant heat than a whita object in the
sams time pariod.

methéd.
of heat.

device,

presentation and slides
may be used to analyze
the applications of

radiation of heat.
Activity Experimental
investigation : To show
that dark-coloured objects
absorb and lose radiant
heat more quickly than
light coloured objects.
Take two ‘identical tin
cans. Paint one of them
black and the other white.
Half-fill both of them with
cold water. Cover them
with cardboard lids and
insert thermometers
through the lids. Place
both the cans in the sun.
note the thermometer
readings. After about 15
minutes note the reading

again. Now heat both the
cans to the same
temperature and keep
them in shade. Note the
temperature after every
minute. Which can cools
down faster?

Define the term advection

What do you mean by
advection of heat?




ot in the form of the minera] extract
e mﬁ::ag‘el whereas a piece of iron or 5 ol o

. eel
rﬂﬂi"“ra magnet after its magnetization wigh ::epahle of exhibiting

2|cctl"iﬁc’ation is termed as artificia| Mmagnet. P of 8 ratura
case, people now have discovered that
n 8"y of attracting pieces of iron. They ]
P‘OPFthesc rocks hav? some special propertie
of B Carring maten_als magnets. Later on {
rom pieces of iron was discovered,

cial mag" %
s of artificial magnets
e

yP wadays artificial Magnets are
r:ed in different shapes. For
P par magnet, horse-shoe
mmP'e’ylindrical or a ball-ended M

el ¢ 13 shows a few such Fig. 3.13. Ma
g 3 - 3.13. Magnets of

e B

Magnetism Certain rocks have
S0 found that smaj
S. They named these
he process of making

These are known as

B R £

ick in attached to j

u seen stickers t_hal remain a  iron ¢

Ha\:ryg‘ e doors of refngemtolrs? In some pin hold, \

icki holder. In some pencil b, s ihe

e e stk n ol 0 fome pncl by

tightly when we close It even without a locking a"aﬂgenl:: gy

'sn'ckers. pin holder and pencil boxes have magnets fitteq insidnl )

have any one of these items, try to locate the magnets pj4 den ':‘n If
Defining the Term

“Magnet” and “Magnetism»

&

=
e

et : A piece of the material or object that attracys ; et Fi diflorent shapes
: H : 1ece ets.
: tends to align itself along  the north-south djrey: P . )
su:sl;:]n:&i frecly is called as Magnet. Ction, g Bar magnet — available in rectangular shape

Mlgneﬁsti - This property of attracting iron and aligning i 0 Horseshoe magnet — having the shape like horseshoe 0; U-
soutis direction is called Magnetism. fory shaped
How Magnets were Discovered g Cylindrical magnet — Cylindrical in shape

It is said that, there was a shepherd named Magnes, wp, lvg
ancident Greece. He used to take his herd of sheep and goy; .
nearby mountains for grazing. He would take a stick with him ¢, con
his herd. The stick had a small piece of iron attached at one epg
day he was surprised to find that he had to pull hard to free p;
from a rock on the mountainside. It seemed as if the stick was
attracted by the rock. The rock was a natural magnet and it attraceg
iron tip of the shepherd’s stick. It is said that this is how natura| Magy
were discovered. Such rocks were given the name magnetite, pe
after the name of that shepherd. Magnetite contains iron. Some
believe that magnetite was magnesia. The substances having the pr
of attracting iron are now known as magnets. This is how the story g

The types of Magnets

we understand that magnet attracts certain materials whereas some
o not get attracted towards magnet. The materials which get anm(c:ed
owards magnet are magnetic — for example, iron, nickel or cobalt.
The materials which are not attracted towards a magnet are non-magnetic.
What materials did you find to be non-magnetic from table 3.1 Is soi!
1 magnetic or a non — magnetic material?

Table: 3.1-Finding the objects attracted by magnet

Name of the |. Mateﬁ'élﬁ;;ﬂ&:h{the Attracted by magnes*
objects ", object is'madé’of stick / magnet

(cloth/ plastic/aluminium/ (Yes/No) _ '
wood/glass/iron/any other)

be divided i or head Iy: Iron ball Iron Yes
Magnets can ivided into two major s, namely: Scale Plastic ) No
(N et and Shoe Leather ?

(2) Artificial Magnet
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Properties of magnets
Poles of Magmet : Magnet has two poles ¢

Qy

. ther such that the
- d north pole, other pointing to Poip, ch o rear side of
towards nkc:rﬂ1 is call :’rds South jg Ca;;:: ?ﬁ,‘;. Do they r;;i:ema: befc:et;’e Note the directiop i which th
AN 0 car 1
south po: o somme iron flling X PR A0W. Next, I?n b hind car B and note the di e cars
Activity : Spread 5 ; y move ! ase. Repeat the actj rection. In

on a sheet of paper. Now place a bar
magnet on this sheet. What do you

observe? Do the iron filling stick all over
the magnet? Do you observe that more
h-onﬁuingSguam-acwdtosomepartjsof
the magnet than others. Remove the iron . e
fillings sticking to the magnet and repeat Fig. 3.1a, Iron ﬁ|'.
the activity. Do you observe any change i
in the pattern with which the iron filling
get attracted by different parts of the magnet? You' can do gy "
using pins or iron nails in place of iron fillings and alsg With mg Wity
of different shapes. et

We find that the iron fillings are attracted more towards y},
close to two ends of 2 bar-magnet. Poles of 2 magnet are sajq ¢,
these ends. Try and bring a few magnets of different shapes
classroom. Check for the location of the poles on these Magnets
iron fillings.

Er‘:‘uu
be ey
10 the

Attraction and Repulsion between Magnets

Like poles of 2 magnet repels each other while unlike poles aft
each other.

Activity 1 : Put or take two bar magnets. Now put the north pol
of each magnet towards each other and in the next case put magns
such that north pole of one magnet face south pole of the other magny.
And observe the result.

[N s] [N s s

Activity 2 : Let us play another interesting game with magnet
Take two small toy cars and label them A and B. Place a bar magnet ot
top of each car along its length and fix them with rubber bands . Inc
A, keep the south pole of the magnet towards its front. Place the mag
in opposite direction in car B. Now, place the two cars close 10 0%
another. What do you observe? Do the car remains at their places? »

N E A

Repulsion

e :
:L’:hr:: side facing. vity by Placing cars with

. I\I'-Iio‘.-.r do the cars moye?
ove towardslaway from
each other/not move at a||

ntof car A facing the
front ofcar B

gar of car A facing the
front ofcarB

carA placed behind car B

pear of car B facing rear of car A

Record your observations in each case.

ghen suspended freely, points to north-south direction

Activity : SusPe_n_‘.i ahba{ magnet ﬁ'&m a string tied to its middle for
ing it to rotate freely. Now mark the direction in which it comes to

wing§ —< Tt will be north-south. Now tum the magnet gently in_another

fiton and leave 1 f-or Cpming to rest. You will see that again it is
min some direction i.e. north-south. — 1
/_- - b -

{oss of Magnetism

Magnets loose their properties if they are heated, hammered or
dropped from some height. Also, magnets become weak if they are not
gored properly. To keep them safe, bar

5@

Fig. 3.15. Magnets tose their property on heatin,
hammering and droping _ 1
Magnets should be kept in pairs with their unlike poles on the
same side. They must be separated by a piece of wood while two pieces
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of the soft iron should be Placed across their engs, For E 2
magnet. One should keep a piece of iron across the poje X horg .

away from cassettes, mobiles, television, music system -c ®ep e
(CDs) and the computer. ompaq Em:L

Formation of Artificial magnets

There are several methods of making Magnets, | o
simplest one. Artificial magnets can be formed by the follow;:,s lean, g

Rubbing : Take a 8 meyy,
rectangular piece of iron. Place
it on the table. Take a bar-
magnet and place one of its
poles near one edge of the bar
to iron. Without lifting the bar
magnet, move it along the
length the iron bar till you
reach the other end. Now, lift
the magnet and bring the pole
(the same pole you started
with) to the same point of the iron bar from which you began. \
magnet again along the iron bar in the same direction as you aid%\ve
Repeat this process about 30-40 times. Bring a pin or some iron fef_°"3-
near the iron bar to check whether it has become 3 magnet llfllm
continue the process for some more time. Remember that the poie l}fno
magnet and the direction of its movement should not change, You .
also use an iron nail, 2 needle or a blade and convert them into 5 ma;:f

Electrification : When current is passed through a conductor
magnetic field is produced round it. The magnetic field is that ares l‘ou'n:
the magnet where it keeps its magnetic effect, magnetic fielq can be
trace with the help of a magnetic needle. It shows that on passing curen
through a conductor, a magnetic field is produced round it.

Activity : Take an iron rod, wrap it with an insulated copper wi;
and connect the ends of the wire with a battery and observe the findings

Fig. 3.16. Making your own me
Ng

Uses and application of Magnetism

Finding Directions : As the magnet always point in north-south
direction when suspended freely, it is used to find direction. Mages
were known to people from ancient times. Many properties of magnet
were also known to them. You might have read many interesting stories
about the uses of magnets. One such story is about an emperor in Chinz
named Hoang Ti, it is said that he had a chariot with a statue of a lad)
that could rotate in any direction. It had an extended arm as if it ws

a
a

sM
ing 1

50\1""5

'b|e 10 I

y looking at the extendeq arm
ocate directions when he went ¢

A compass is usually a small oy
yith @ glass cover on it. A magnetized
xedle is pivoted inside the box, which
can rotate freely. The compass also has a
gial with directions marked on it. [t
needle indicates the north-south direction
when it comes to rest.

In Industries :
iron rod behaves as magnet. This property
is used in industries to lift the heavy load.

"Household Applications : Door of
refrigerator closes at their own due to magnetic effect, pin box used at
houses is another example showing magnetism use,

he way (fig 3.17.). The ¢

ier laty
{ in such a position that jis e ha

Cxtended
of th

an INteresting Property |
alw . Yy I
2 Pointed (g,

tue, ards

e sta
0 ne .- =Mpery .
W Places in p;s Eehanrn:&‘

%r-.,_

A

Fig. 3.17. The chariot with direction finding statye

On electrification,

Fig. 3.18, A compass

Summary

Magnetite is a natural magnet.

Magnet attracts materials like iron, nickel, cobalt. These are
called magnetic materials.

Materials that are not attracted towards magnet are called non-
magnetic.

Each magnet has two magnetic poles — North and South.

A freely suspended magnet always aligns in N-§ direction.
Opposite poles of two magnets attract each other whereas similar
poles repel one another.
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alysis of the Topic : ‘Magnetism® E

Pedagogical AP
Consists of four steps :

Step 1: Content Analysis - Topic — Magnetism
[t consists of two parts - '

(A) Major Concept (B) Minor Concept

(A) Major Concept
. What is magnet and magnetism ?

How magnet Was discovered?

Types of Magnets — Natural and Artificial.
Types of Artificial magnets.

properties of magnet.

Formation of artificial magnets.

Uses and applications of magnetism.

N o e W

(B) Minor Concept
1. What is magnet and magnetism ?
& Definition of magnet.
¢ Meaning of the term magnetism.
2. How magnet Was discovered ?
& Discovery of the rock magnetic.
& Discovery of magnet.
3. Types of magnet
¢ Natural magnet
4 Artificial magnet
4. Types of Artificial magnets
< Bar magnet
& Horseshoe magnet
¢ Cylindrical or ball ended magnet
& Electromagnet
5. Properties of magnet
¢ Poles of magnet
& Attraction between unlike poles and repulsion between lik
poles.
¢ When suspended freely, points to north-south direction
& Loss of magnetization when heated hammered or droppes
from some height.

' M l
N : i
6. Formation of artificial magnet 51

¢ By rubbing
o Through electrification
7. Uses and application of magnetism
¢ Finding direction
¢ In industries
o In house hold appliances,
step 2 : Objective Formulation (Behaviora) o
students after going through the teaching of the

illbe able 1O
Recall the term magnetism,

Give the meaning of the term magnets

Differentiate between magnetic and non-magnetic i
Explain how magnets were discovered, materials,
Explain and illustrate the different properties of ma
Discriminate between natural and artificia magnetsgnet.
Mention the types of artificial magnets. L

Analyze the process of artificial magnets formation
Demonstrate the electrification S
magnet. method used for making artificial

Tell about why like poles attract each other wh i
€T
repel each other. eas, unlike poles

11. List out the uses and applications of magnetism.

12. Tell how magnets help in finding direction.

13. Give the conditions under which magnetism can be destroyed.

14. Classify the artificial magnets.

Step 3 : Methods, Devices, activities and aid materials used :

Methods : Lecture method, Demonstration method

Devices : Narration, illustration, explanation, observation and
experimentation devices.

utcomes) :
opic “Magnetism™

=

Activities and aid materials used
1. While teaching the topic help of blackboard writing and
sketching, charts and pictures will be taken.
2. Slides and transparencies may be used to show the
evolution of magnets.

3. Verbal explanation will be given
concepts related to ‘Magnetism’.

historical

for narration and illustration of
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uter presentation may be used t
of magnetism in various fields.
. _ontal activities will be performed to show th,
= 4 attraction by the magnets. Noey
 be used to show the methods oFk
Oy
nnlng

Sho\;, ;he

ets.
. may be used to show the process
lcmr.ﬁl'leating and hammering. of logg

:0.and video recordings, internet informatiop,
g, Use mokf;“?;:’ explaining the various properties of magn :tt;:' may
bj. . Evaluation Procedure and De\'lc.es Used : .
Step 1.:1 on can be done through oral, practical and written o
Evalua | mode, students will be asked questions during te, e
Qg Inora or after completion of the topic and studey, éh‘“g
process d orally to the asked questions, are
od, students will be asked to et
Drm

0 InPra ot ke artificial magnet formation, finding diregy
On

::d asked to analyze of observe the results.
QO Written mode cqnsists of :
questions
o the meaning and concept of magnet and Magnet
5 Givethe nistorical background of magnet discovery,
3' What do you understand by natural and artificial i
" Give examples of each type. ey )
4. Differentiate between natural and artificial magnets,
5. Explain and illustrate the process of forming artificy

magnets in detail.

6. Explain the properties of mag‘nets. .
7. Discuss the uses and application of magnetism in daily |if,

8. List out the conditions under which magnetism can p,

destroyed. )
(b) Short Answer type Questions :
1. What do you mean by magnet.
2. Define the term magnetism.
3. Point out two differences between artificial and natural
magnets.
4. Name two poles of a magneL.
5. Give different types of artificial magnets.
6. List out the methods of making artificial magnets.
7. What happens on hammering or heating a magnet ?
8. Name the properties of magnet.
9. How magnets are helpful in finding direction?

5. Chartand P "

agnetizaﬁﬂn on

ism.

P e o di
10. Give two differences betwee .

nn i
atural and artificial Mmagnet.

1. Give atleast three uses and application of
magnetism.

© Objectiye type Questions :
~Multiple choice Questions -
(i) When freely suspended,

(a) north-south directjon
(c) west-south direction
(i) Bar magnet is an example of

magnet points in
(b) south-north direction

(a) Natural magnet _
(c) Temporary magnet (b) Artificial magnet
(iii) Magnet can attract
(a) Iron
(¢) Rubber g;; l‘:oo‘-i
2. Match the column astic
Column I .
(i) Bar magnet @ gol:lmn Il
(ii) Like poles ®) e}’ EIagnets
(iii) Unlike poles © attl:a csts‘

(iv) Iron pieces are attracted
3, Fill in the blanks :
() :;lé; gg::i —__each other and unlike poles
(ii) is an artificial magnet.
(iii) On suspending freely, ma ints i irecti
vt g ); o fnet pointsin____ direction.
(v) Horseshoe magnet is an example of
4. True False (T/F) Statements,
(i) g;:gﬂ:t:on is one of the method of magnetizing a
(ii) Magnet has two poles.
(iii) When freely suspended, magnet points in south-north
direction.
(iv) Like poles attract each other whereas unlike poles repel
each other.
(v) Nickel and Cobalt are attracted by magnet.

(d) artificial magnet

magnet.

—~ Dnd pRith Ul cale
- LOI— 'OJ‘C‘L"‘_( ho - +h
Yead o

Y

Mordh ol
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shepherd.

O Discovery of Magnet
Magnetite contains iron. The
substances having the property
of attracting iron are now known
as magnets.

3. Types of magnet : Magnets are
mainly of two types :

(a) Natural magnets : Natural
magnets are small pieces of
magnetic rock having some

special properties of attracting
iron.

(b) Artificlal magnets : Pieces of
iron made to exhibit the property
of magnetism by some process
like rubbing or electrification are
called arlificial magnets.

=
w

e ——

Pedagogical Analysis — ‘Magnetism’

AR

Content Analysis

1. What Is a magnet and

magnetism ? 4

J -
O Magnet : A piece of the material
that attracts pleces of Iron and
lends to align itself along the
north-south direction, when

suspended freely Is called as
magnet.

U Magnetism : This property of
altracling iron and aligning in
north-south direction is called
magnetism.

PEDAGOGY OF PHYSICAL SCIENeg "
D

2. How magnet was discovered?

O Discovery ot the
magnetite:

herd of sheep

rock

There was a shepherd named ¢
Magnes. He used to take his
to nearby .
mountain for grazing. One day
when he put his stick having iron
altached at one end, on a rock.

The stick was being attracted by
the rock. After that such rocks
were given the name magnetite,
perhaps after the name of that

\

Understand the discovery
of magn-t.

-

Recognize the natural
and artificial magnets.

o

Behaviour Outcomes

_Lecture method,
Narration device

Demonstration method,

be used to show the
natural
magnets.

Demonstration method,
illustration device.

Picture or real magnets
will be shown to the
students.

Ditferentiate between
illustration devices, natural and artificial
Charts and pictures may | magnets.

and artificial

3

Bar Magnat
L=

Method, devices,
activities and aid
material used

How rock magnetite was
named ?

Evaluation, Procedure
and Devices

After going through the
topic students will be
able to: :

Recall the term magnet
and magnetism

See how magnetite was
discovered.

—

. N

Lecture method,
Narration device

Example : In pin holders,
the pins seem to be
sticking to the holder.more
clear.

Lecture method,
Narration device

Give the meaning of the
term magnet  and
magnetism.

How rock magnetite wag
discovered ?




(d) Loss of magnetization :

(c) When suspended freely,
points to north-south
direction.

Analyze this property.

Identify the methods

Magnets \cose iheir properties | which affects magnetic

the other magnet. And
observe the result.

o | S ] e | ey

Amractian Aepusion

Demonstration experiment
Activity : Suspend a bar
magnet from a string tied
to its middle for enabling
it to rotate freely. Now
mark the direction in which
it comes to rest. It will be
north-south. Now turn the
magnet gently in another
direction and leave it for
coming to rest. You will
see that again it is pointing
out in some direction i.e.
north-south.

Demonstration method

Activity : Take a bar

Prove that when
suspended freely,
magnets always rest in
north-south direction.

Name the factors
responsible for loss of

- it ‘ney are heated, hammered strength. magnet and hammer it for magnaetization.
L o1 dropped irom some nheight. some time. Now put some
M=o, magnels become Weak A\ iron nails around it and
wnery ara not swored propety. 1o ocbsearve tne result.
esmamt Vreatt. oG . TDnT Tnagnate
4. Types or artificial magnets : Classify artificial @ © Differentiate between
g Bar magnet — available in magnets. Cylindrical Ball-ended natural and artiticial
Ma
rectangular shape i magnet magnets:

PEDAGOGY OF PHYSICAL SCiENg,
My
u

a Horseshoe magnet — having the
shape like horseshoe or uU-
shaped

1 Cylindrical magnet — Cylindrical
in shape

5. Propertles of magnet :

(a) Poles of magnet : Magnet has magnet.

Identify the poles of a

device

Lecture method, narration

Name different types of
artificial magnets.

two poles. One pointing towards
north is called north pole, other
pointing towards south is called
south pole.

(b) Attraction and repulsion
between magnets : like poles
of a magnet repels each other
while unlike poles attract each
other.

identity the cause of
repulsion and attraction
between magnets.

NOTE : The poles of a

magnet can never be

Magnet has _______
poles.

separated. |f we divide or
break a magnet then both
the pieces have their
individual poles.

Experimental
siration

Activity : Put or take two
bar magnets. Now put the
north poles of each magnet
towards each other and in
the next case put magnets
such that north pole of one
magnet face south pole of

demon-

Like poles repel each
other while unlike poles
attract each other. (T/F)




[=

~

~
(b) Electrification : An iron piece |Generalize this electrifi-
behaves like a magnet when
electricity is passed through it.

7. Uses and application of

Magnetism :

(a) Finding direction : As the

magnet always point in north-
south direction when suspended
freely, it Is used to find direction.

(b) In Industries: On electrifi-

cation, iron rod behaves as
magnet. This property is used
in industries to lift the heavy

cation concept.

Analyze the magnsetic
property used to find
direction.

Apply this concept in
dally life.

Demeonstration experiment

Activity : Take aniron rod,
wrap it with an insulated
copper wire and connect
the ends of the wire with a
battery and observe the
findings.

Lecture method,
Narration device

Computer presentation or
visit to an Industrial area
helps in understanding
this concept easily.

Give an experiment
showing that electrifi- |.
cation leads to magneti-
zation.

How magnets are used to
find direction.

On passing current, lron
rod behaves as a magnet
(T/F)

load.

(c) Household applications : Door
of refrigeralor closes at their

own due o magnetc ettecy, pin
‘vox used al houses \s anoer
erxamgie anowing magnetsm
RS .

Give atleast  iwo
examples where
magnetism is used.

Analyze the refrigerator | Lecture
and find other examples | Narration device

trom daily Ide. Slides and posters may

be used for making it more
claar.

method,

T ——————

should be kept /n palrs with their
unlike poles on the same side.

They must be separated by a
pilece of wood while two pleces
of soft iron should be placed
across their ends.

6. Formation of Artificial magnets:
artificial magnets can be formed
by the following methods:

(a) Rubbing : Take a rectangular
plece of iron and a bar magnet.
Place the bar magnet near one
edge of the bar of iron. Without
lifting the bar magnet, move it
along the length of the iron bar
till you reach the other end. Now,
lift the magnet and bring the pole
(the same pole you started with)
to the same point of iron bar
from which you began. Move
the magnet again along the iron
bar from which you began.
Repeat this process about 30-
40 times. Bring a pin or some
iron filling near the iron bar to
check whether it has become a
magnet or not.

Verify the fact
rubbing leads
magnetization.

that
to

Demonstrate - method,
illustration, observation,
experimentation device.

Explain how rubbing leads
to magnetization.

PEDAGOGY OF PHYSICAL sy, ot
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hawseuladﬁ\erofacarora%

vehicle at a traffic signal. You, 100 slow down your bicyer® S0,
needed by applying brakes. Have you ever thought why , e w Eneu.h
down when brakes are applied? Not only vehicles, ap Vehiclg Yy
over, the surface of another object slows down when noobjeq muf‘“‘
is applied on it. Finally it stops. Have you not seen a mov_ememal folhg
ground stopping after some time? Why do we slip Whenmg bal] N ru:
banana peel? Why is it difficult to walk on a smooth and y, We step N

try to find out the answers to these questions. et flogp Ler:

Force of Friction
Gently push a book on 2 table. You observe that ;
moving for some distance. Repeat this activity pushing th" Stops ,
the opposite direction. Does the book stop this time, too? Ce book frug
of an explanation? Can we say that a force must be aCti.n an yoy thing
opposing its motion? This force is called the force of fri cgn on the
cases the force opposes the motion of the book. Thus fo on.
always opposes the applied force. Wk
In the above case, the force of friction acts between the
the book and the surface of the table. So the force which alwa surface of
the motion of body over another body in contact with it isy:aﬁpm
force of friction or just friction. Thus , the force of friction is aﬁ:k
15

opposite to the direction of motion of the body.

FACTORS AFFECTING FRICTION
There are several factors which affects the force of friction. Amon

You might

frictiy,

them some are listed below:

Roughness of surface

Activity : Tie a string around a brick. Pull the brick by a sprin
balance. Ap_ply some force. Note down the reading on the spring balanc:
w!':ep the brick just begins to move. It gives a measure of the force of
friction between the surface of the brick and the floor.

260

POV activity bY WIBPPIng a piece of juye
%

Mﬁ

: ey
w wrap a piece ol polythene ary
N0 pserve any difference in the readlirl:sth? brick and repe, r
of the epeat the

- A ) .
g0 o wo cases? What might be he SPring ba|
§ i 250N for thig 4 ance In
' fu“y? !ﬁtl’tmq
> round the brick
p ;ties on the surface
. ion i caused by the irregularitj
Fncn su]‘ﬁce WhiCh appw Very :'Snﬁn the two surf;
™ ularities on them. Irregul aﬁlies";)rl'hu:\ave al
When we attempt to m € tWO surfy !
other: . ! ove an ce lock
‘l"mto overcome l-l'l‘tel'locklng_ On rou;hsl;[lf:fce we have tg app:;|2
et ¢ imregularities. So the force of frictio aces there are [arger
'ﬂoe is invo]ved. N 1S greater if 5 rough

way bOdieS move over each other

e
the friction is ca .
e see that : s caused by the interlocking of :
e TWO surfaces. It 1s obvious that the force :’f?cﬁ‘?c]:igg of ;.-.reg}ﬂmucs
;:mﬂ {wo surffice.a:_'e Press;d harder. Experience it by :I] wﬂ{ increase
en nobody 15 sitting on it. And - when a person s sinir:ggglong'ta i
nit.

Wl

atic Friction and Dynamic Friction
e static friction (or limiting friction) i icti
b?di when one of bodies just tendz :oll::of\[r? t:)c:nsﬁenveen el
of another body. There is no actual movement of ul:eol:cf; r”‘le
i friction (or limiting friction). If however, one body moves s]o)wlIl
 sldes OVer z.motht':r Pody, then the frictional force is called dynamii
sicion (or sliding friction). This will become clearer from the following

pample.
Consider a wooden block kept on a Fricbon— Appled
Fix a light string to the wooden “ )_,_“‘59:
Table

in C(X]m
a’BE llurnber of

<

wo

sble top-
bock with
e string in the
s small force
wooden block
potion is being

the help of a hook. Let us hold
hand and pull the block with
(called applied force). The
does not move because its
opposed by the force of

fiction. Which act in the opposite direction.
Now according to Newton’s third law of g pedment demonstraton
motion, the force of friction should be equal

ad opposite to the force applied. So, the force applied by us in pulling
e block is a measure of the force of friction.

4
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d to move or slip is equal and oPpos Qll
between the table top and the bl%ksne o N
The maximum frictional force present when a body just tenOf Wogg
over the surface of another body is called static frictiop ods‘ sr,'
friction. It should be noted that in this case the body js nor h“‘iu ip
moving or sliding. It only tends to move or slide. t actu“"ﬁ
Now increase the force applied in pulling the block 5 "

It is seen that the block begins to side or move slowly oy thﬂle Mo
of table. The frictional force present when one body mgye elsu,-faq'
slides over another body is known as dynamic friction or Slidins Owjy N
It has been found that the force required to keep the block slid'g frici,
it has started sliding, it is less than the static friction or limiﬁnmg‘- Ongg
In other words when a body starts sliding the friction is lessg Cligy

The static friction or limiting friction (When the body ju,e:t
slide) is ore than the dynamic friction or sliding friction (wt;n
body is sliding slowly). Please note that when a body has alrea en fh
moving or sliding, the interlocking of the two surfaces is Jegg a:dstaned
the dynamic friction is less. henge

The four important laws of friction are given below;

1. Friction opposes the motion.

2. Friction depends on the nature of the two surfaces i ¢,

In other words, friction depends on the kind of matn!w
smoothness and degree of lubrication. erials
3. Friction is independent of the area of contact between the o

surfaces.

The block JUSt ten
force of friction (present

4. Frictional force is directly proportional to the weight of ,

body which tends to move. This is why it is difficult to mo,
heavier objects but easier to move light objects. ‘

Sliding and Rolling friction

Let us now place four or five round pencils below the woodey
block and then pull the block from its string. It is much easier to pull the
block now. This means that when the block of wood is moved by keeping
over round pencils (which act as rollers). Then the friction is much less
In this case, when we pull the block of wood from its string, then the
round pencils kept below start rolling (like wheels). And this rolling
action of the pencils reduces the friction. The friction which acts in his

case is called rolling friction. Thus, when a body (like a roller or wheel),

rolls over the surface of another body, the friction is called rolling friction
When we Pull t!le.block of wood surface of another body, the friction is
called rolling friction. When we pull the block of wood on the table top

PEDAGOGY OF PHYSICAL Seigye,

J

: ils) then we h
ceeping penci e have g|
/ d,ctsa“‘e quCk olf \;.?od by keeping roy :
ol W ing fricion- & 46 WaY, the rollers here penyg) oo o
e o inf0 rolling friction which is much Jesg *) convert sliding
ﬁicﬂo,rhe rOlIing friction is due to two re&sons'-

The rolling body deforms the surface .

" rolls and
The rolling body itself gets def;
* with the surface. e

Jlling fr.iction is much less than sliding frict: ]
“in: ction is muc;l lessththan the sliding ﬁ.?c:;:;,“i:;e r:e gmce_ the
:_c,iel' to [O" a heaVY thmgl d.an .to dmg it. The purpose of a:‘:a' ;: -
s (O \.x.rheelS) l:o thc ob1e§ Is to convert the sliding frictio ching
muing friction so that these odies can be moved easily, For ex n into
? qite difficult © BT heavy body by dragging it due 1o the frs;
b b of slding friction. Bt if the same by i provided with rollry (s
eish then the sllc_img friction is converted into rolling friction (\E'(OI:
i much less), and it becomes easy to move the body with rollers“;r

a little bit op which it

At its point of contact

sheels:
fRICT JON EXERTED BY LIQUIDS AND GASES

The liquids and gases, however, exert much less friction
. i uracs. The mostcommon lqud around us s ey ang e
qost commeon £as around us is air. So, we can also say that even water
i air exert fnct!oq on solid bodies moving over them or moving through

But the friction exerted by water and air is much less than that
exerted bY solid surfaces.

When a person swims in water, the water opposes hi i i
- hecause water exerts a force of friction on the f»]:'inunerl s(irr?gt:i?lr}égt‘iglg
ite to his motion). Similarly the boats and ships which move in
water experience the friction of water. But the friction exerted by water
i much less than that exerted by solid surfaces.
If we drop a coin and a feather from the same height simultaneously.
We find that the coin reaches the ground first but the feather takes a little
more time to reach the ground. The feather reaches the ground a little
ter because the friction of air opposes its motion and slows it down.

Another point to be noted is that the friction in liquids is much less
than the frictiorr between two solid surfaces. For example, the force of
fiction between a ship and the sea water is very small. It is because of
very small friction exerted by water on the_ship that it requires much
more time and force to stop a moving ship in water. On the other hand,
due to large friction between car tyres and the road, it takes much less

time and force to stop a moving car on the road.



of your experience. IS it easier 1oy,
\mbler? Suppose the outer surface

oW ome

RC\‘J” n . Qg
fihe gy

lass 1
mhen pol) OF 3 glass it )
Sk p\\r has a film of cooking o1l on Ill1 \h‘iuld it l\ccmnc o ‘Inhlt\,
rreasy, OF B S 1 . - “d8)0
. ‘mld'ﬂ'x ult to hold it Just think: would at-be possible h \|'er
more Jiis e eanon? olg
class at all if there 18 no frication ) e
) Recall also how difficultitis to mm_t on a \\cl_ muddy, i
ble floor. Can it is possible to- walk at all if g0 \""k. or
G ek

. e 1] : e
wet marble write with pen or pencil if there v o Im no
) Ti¢

friction? You could not y
Where friction is useful N .
(a) Weare able to walk because fncl:uwn prevents us frop, "

When we push the ground with our foot, the friction arnf‘lrlg
a forward reaction to out push and sends us forwarg ||-\Idcs
were no friction between the ground and the soles of our \Illls,%

05

It would not be po::si.hlc to
walk. Walking on slippery

und is difficult because
the frictional force in not
great enough to prevent
slipping. It is also difficult
1o walk on a road covered
with green algae in the
monsoon because algae

Fig. 3.10. Soles of sq,
make the road surface very

wear out due 10 fricyiop
smooth and hence the N

friction is not great enough to prevent us from slipping. Whe
we step on a banana skin thrown on the road, our foq s[jpz

because the friction gets reduced because of the smoothpes, of

the banana skin.
(b) Without friction, belts could not drive machines and the brakes
could not be applied to cars or other vehicles. Friction bepyee,
the brake-shoe and the
brake-drum slows down the
wheels and friction between
the tyres and the road brings
the car to a stop. If there
were no friction between the
tyres of a car and the road,
the wheels of a car would
spin at one place and the car
would not move. Without
friction, nails and screws
could not be used to hold

things together and knots
could not be tries,

Fig. 3.11. Striking a match-
stick produces fire by in'cuonJ

© Friction also enables us to write o paper. W 2
i - Weare

because l!wrc is friction between (he ti
Writing \‘fllh a pen would have beep el peit and_paper,
The lighting of a match stick js an
friction.

o Friction is Harmful

\Whe large number of situa;
RERS nl o er ol situations on oy everyday |if
jon 1S harmfu °"l°_“”5°5 Inconvenience tg ys, Friction isy ife, where
%) (o those machines which have MOVing parts in the Particularly
fl in machines because of the following reasons: em. Friction s
Friction reduces the efficiency of mﬂchinq;s-
force applied to run a machine s wasted in oy

friction between its moving parts. Tpis reduce
of the machine. The friction incre .

in the operation of machines,

Friction produces heat which coul
When the moving parts of a machine (rluﬂt:glg’:flfc:hc Imnchinc:
. is produced due to friction between them. This heu'ta oldof i
the machine gradually. In some cases, the c\zcg:n‘ : heat
gcncm‘Cd due to friction is ofien removed coﬁlinu5|vel .
circulating cold water around the moving parts of the :::;i:l{i .
3, Friction wears out the rubbing machine parts gradu I'l]c:
There areé many moving parts in machines (like E;cars I::tcy )
Which rub against each other constantly Due to frictio (I.)
rubbing parts of a machine wear out gradually. These wo:r; o:t:
parts have to be replaced by new ones periodically.

ygrTHODS OF ENHANCING FRICTION

In some situations we have to
aenincrease the friction. The friction
s increased by increasing the
mghness of surfaces. For examples,
te surface of the head of a match-
dick and the sides of the match-box
e deliberately made rough to
werease the friction. Due to increased

fiction, greater frictional heat is
poduced on rubbing the head of ’

mich-stick against the side of the (a)
nich box because of which the (b)
mach-stick lights up easily.

The tyre surfaces are made
wrmigated and rough so that the

Some of the
crcoming the
the efficienc
Yy
ases the energy consumption

Fig. 3.12. (a) Soles of shoes
and (b) tyres are treaded to
increase friction

-
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d increases. Due to greater £
gl'll"wt roads have very small friction which, the
th tyTes “ehicle uncontrollable and lead to accidenys.
make the motion of ?dcd 1 the shoes of players and athletes tq i;
Spikes are pm;i ing. The machine belts are also made spr:;‘e
friction and l:_'fe"e‘lt ﬁ?ipcﬁou- Vigorously mt'{ your palms together fOra}
me m you feel? When you strike a matchstick agajp, lh:
o e, I caches
ING FRICTION

UC

ODS OF RED

m e the mughl'less of su.l'f-aCES. The Smooth Surfaccs
Friction lsﬁ-icﬁon- Thus, any Process which makes the twgo Surfy

have much less friction. Please note that we can only reqy, the

smooth will mdu;o:m ﬂwm it can never be made zero.
Lo be:weenmm : If e polish the rough surfaces. They begq,
0 m and friction is reduced.

applying lubricants (oil or grease) to surfaces : whey
@) By Pl’m lubricant, oil or grease, t0 surface, some of y,
lub:i);am sticks to the sliding surfaces. In this way the sliding

e by thin laye'rs of 01I._ I\{ow the frictigy

mwﬂ]ﬁcbsl rween the layers of the oil apd this is much Jegs, In
mmgmphiﬁd“em its sofiness, is used as a dry lubricap

n m::‘;i“_mgs - Ball- beanng is.a hollow, circylar

) ggm ining small metal balls which is fitted around s
moving part of a machine (like an axle). The ball-bearin

reduces friction by converting sliding friction into rolling

friction. i i T

(4) By using rollers and wheels : Many heavy objects (like big
suifcases) are provided with small whe?ls (cal}ed rolIers) to

reduce friction so that they may be carried easily by pulling

The aomobes ke car buss and racks)ae providd vi

wheels to reduce friction so that they can be moved easily.

By streamlining : The bodies of cars, aeroplanes fmd rockets
% ali su'eamlinedfo reduce air friction. And the bodies of boats

and ships are streamlined to reduce the friction of water.
SUMMARY

Q Friction opposes the relative motion between two surfaces in
contact. It acts on both the surfaces.

cll()n‘

N
g Friction depends on the natyre of surfaces in contact, “

For a given pair of surfaces frictio
smoothness of those surfaces.

o Friction depends on how harg the
. static friction comes into Play wh

N depends upon the state of

WO Surfaceg Press together.
€N We try to moye an object

Friction is important for many
Friction can be increased by

g The sole of the shoes and th,
to increase friction.

Friction is sometimes undesirabje,
Friction can be reduced by using lubricants

When one body rolls over another body, rolling frict;
into play. Rolling friction s smaller tti;n slll:i;n fi;ﬁ?of.om
o In many machines, friction is reduced by using ball bear}ngs

ED AGOGICAL ANALYSIS OF THE TOPIC: ‘FRICTION?

It consists of four steps
step 1 : Content Analysis — Topic - Friction
It consists of two parts: ‘

(A) Major Concept

(4) Major Concept
1. What is friction?
Causes of friction or factors affecting friction.
Types of Friction.
Friction exerted by liquids and gases.
Friction a necessary evil or where friction is usefu]?
Where friction is harmful?
7. How to enhance and reduce friction.

(B) Minor Concept

1. What is Friction?
¢ Definition of the term Friction.
¢ Meaning of the term Friction.
¢ Examples from daily life.

2. Causes of Friction or Factors affecting friction
¢ Roughness of the surface.
¢ The way by which the bodies move over each other.

of our activitjes,
making a surface rough.
€ tyres of the vehicle are treaded

oo

oo

(B) Minor Concept
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. PEDAGOGY O ENCE M-D-U, e 3 : Methods, devices, Activities apg . 2
Methods Lecture method, od ald :

e i .
3. Types of Fricuon 4 Dynamic fiction De"'OTlStration me[hmmer'a's used :
bj

o Static friction an e od . Narration. i
i lling friction. o ces ¢ Narration, illustrai
¢ Sliding friction and roliing pev on, €Xplanatiop,

& Limiting fricnon_- .45 and gases. dﬂ“f;,ivitiﬂ and aid materia|g used:
4. Friction exerted by :qm while teaching the topic help of by
e Frfcn_on En lu:lu;S sketching, charts and Pictures wi] pa tafciﬁ
& Friction in gases- i ) glides and .tranSparepLies Mmay be useq to sh.
Friction : a necessary €Vl different kinds of friction an ¢, cl OW the exampleg of

) expen'mentatio;,

I

5. . i -
o Where friction s useful ? various categories. assify the friction into the
o Where friction is harmful ? 3, Verbal examples and illustrationg fro
ing Friction " will be given for the explanati m day to day experi
Enhancing and Reducing Fnic will be given 1o Xplanation of varigyg Periences
gt thods of enhancing friction. the topic ‘Friction’. concepts related to
& Metho L : otre e .
Methods of reducing friction. 4. Experimental actwmes.w{u be performeq to show that liquj
& . Behavioral Outc and gases also exert friction on e Bodiienpiin at liquids
Step 2 : Objective Formulation ( Pes) th the increase in the roy 15, friction increases
A . he teaching of the topic “Frin: s ghness of the surfaces. b
Students after going through the PIC “Frictign moved only when the applied force overcomes th,? QQY can be
will be able to: of friction. ¢ imiting force
iction. i dings, video film
1. Define the term friction o 5. Audio recor A s and computer presentas
2. Interpret the meaning of the term friction. be used to show the usefulness of friction jn diil;i?;: tion may
. - .tion from daily life. 6 overhead projectors, charts and pictu
3. Cite examples of friction " pakingthe conceptof friction more.of de4 Ill:ay be utilized for
Ll iction. 2 clear or showi
il 4. Nllustrate the cause.s ctf fncflon 1 of exercising control over friction. g the methods
- 5. Explain limiting friction with exla.mpft:;l . A step 4 Evaluation Procedure and Devices Used:
6. State and explain sliding and TOI . CIIOTI \:n .example_ Evaluation can be done through oral, practical and written mode.
7. Differentiate between the static and dynamic "Ct_'on' o In oral method, students will be asked questions during
8. Elaborate the statement “Friction: A nfecf.:ssary evil. teaching' process or after completion of the topic and students
9. Give examples of different kinds of friction are required to respond orally to the asked questions.
10. Explain the friction exerted by liquids and gases. 0 In Practical moqe_. _students may be asked to perform certain
11. Give importance of friction in daily life. experimental activities proving that static friction is always

found to be greater than the dynamic friction of force of friction

, iction i ful.
12. Cite examples, where friction is harm . ; 3 ;
i i ilustrate the ways and means for exercising conirol mcr.eascs with the lr}crease in the roughness of the surfaces.
- 13. Explainandi 0 Written mode consists of:
over friction. (a) Essay type questions
. i Cept of ’ . i
14. Perform an experiment for the demonstration of the concept o 1. Explain and illustrate the meaning of friction with examples.
limiting friction. i ible for the friction.
15 [l)emo:strate through an experiment that in comparison o liding 13)" ﬁiﬂiﬁiﬂfﬁiﬂm ZSEE nfns:::tiznox;nheex;mple
et i iction is always much smaller for the same § : P Dl il
friction, rolling friction 1s alway 4. Explain the statement: Friction is a necessary evil.
body.
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5. How friction increases with the increase in ro g

surface in contact ©8 of

6. Explain the concept of static and dynamic frictioy, .

examples. . ' ith

7 Differentiate between sliding and rolling friction, Static

dvnamic friction. ang
8. Explain the limiting friction giving a suitable exampj, fron
9. Give the usefulness and harmfulness of friction in daily |
10. Explain and illustrate the concept of friction exewlze.
liquids and gases. : Y

11. List out the methods of exercising control over the fricy;,
(b) Short Answer type Questions: n.

1. Define the term friction.

2. Give the meaning of the term friction and cite some examp)
from daily life. &
List down the causes of friction.

[llustrate limiting friction with example.
Differentiate between static and dynamic friction.
_ Give the usefulness of friction in daily life.
Give two methods of reducing friction.
Cite an example showing liquids and gases also exert friction,
Why static friction is always greater than the dynamic
friction?
10. Illustrate or throw some light on the statement ‘Friction is a
necessary evil.’
(c) Objective type Questions:
1. Multiple choice Questions:
) is a necessary evil.
(a) Friction (b) Power
(ii) Dynamic friction is also known as
(a) Rolling friction (b) Kinetic friction
(c) Limiting friction
(iii) With increase in the roughness of surface, in contact,
friction will
(a) decrease (b) no change (c) increase
(iv) Rolling friction is the sliding friction.
(a) greater than  (b) smaller than (c) same as

N N e

(c) Heat

Y OF PHYSICAL SCIENGE 1\, '

IS the mip;
movement of the body

(i) Friction is a neces;
(iii) Lubricants help in ““"“‘“f-———
(iv) The tyres of a vehicle are o fiction.
are co :
"ugath for mc““ing

(V) Friction plL SR the effici
3. True-False Statements (T/F) o
(i) Friction produces heat w;ai
heam ch
(i) Friction is due to roughness ;‘;:L‘:fdamagc the machine.
(iii) Lubricants increase the force offricaﬁc:
(iv) The ball-bearing reduces friction by conyerting /i
friction into rolling friction, verting sliding
(v) Dynamic friction is also kno C
4. Match the column "1 as limiting friction,

Mn the blanks:  ———u gz
0) :

ncy of machines.

. CO]I..ImIl I Column |1
9) Bzfll .t;eanngs (3) limiting friction
(ii) Friction (b) necessary evil

(iii) Dynamic friction
(iv) Static friction

(c) reduces friction
(d) kinetic friction

N



2. Factors affecting Friction :
(a) Friction Is due to the roughness

of surfaces and it will Increase
with the increase in the

List out the factors
responsible for friction.

the book opposing its
motion. This force is
called frictional forze.

Demonstration method,
lllustration device.

Explain the statement
friction increases with

Activity: Tie a string
around a brick. Pull the

Increase in roughness of
the surface.

roughness of surface. brick by a spring balance.

You need to apply some
force. Note down the
reading on the spring
balance when the brick
just begins to move. It
gives you a measure of
the force of friction
between the surface of the
brick and the floor.

Now wrap a piece of
polythene around the brick
and observe the difference
while repeating the activity.
(o) The friction depends on the way |Try to analyze the difterent Lecture method,

ine bodies move over each other \ways ot moving body over |explanation device,

and how much conlact a body s \other 1o reduce friction. demonstration method,
makdng Wi tha otnaer . Puling, Wustiration device.
R WO TR D, AT, |ALANTIOY, Ty

Friction does not depends
how much contact a body

is making with the other
(T/F)

Pedagogical Analysis — ‘Atomic Structure’

Behaviour Oulcomes

Content Analysis

Method, devices,
activities and aid
material used

Evaluation, Procedure
and Devices

Narration method,
Lecture method

1. What is friction?

Definition: The force which
always opposes the motion of
one body over another body In
contact with It Is called the
friction or the force of friction.

Meaning: Have you ever
thought why a vehlicle slow
down when brakes are applied?,
Why it is difficult to walk on a
smooth and wet floor 7

Il we apply the force along the
left of an object, friction acts
along the right. If we apply the
force along the right, the friction
acts along the left direction. So
we can say that the force of
friction always opposes the
applied force.

After going througﬁ the
topic students will be
able to: Recall friction.

Frictional force is always
opposing in nature (T/F)

Understand the concept
of friction.

Demonstration method,
illustrative device,
experimentation device.

What do you mean by y
frictional force? .

PEDAGOGY OF PHYSICAL SCIENGE ¢\,
. -U

Give one example of
friction from daily life.

Recognize the concept of

Actlvity — Gently push a
friction.

book on a table. You will
observe that it stops after
moving for some
distance. Repeat this
activity pushing the book
from the opposite
direction. Book stop this
time too. We can say that
a force must be acting on

272




275

of sliding, the friction between

them is called Rolling Friction.
(c) Limiting Friction :
The maximum force of friction
which may come into play when
one body moves or tries to move
over the surface of another body
Is called the limiting friction.

Friction exerted by liquids
and gases :

Friction by liquids: when a
person swims in water, the
water opposes his motion. This

Analyze
friction.

the

Cite some example o
friction exerted by water.

is because water exerts a force
of friction on the swimmer (in a
direction opposite 10 his motion).

S\mlarly, the boats and ships
whnicn move \n water axperence
Tna Avchon ol watlar .

limiting

Sliding Friction Rolling
Friction
NOTE : Sliding friction is
always greater than rolling
friction.

Lecture method, Narration
device

NOTE : A body only tends
to move when applied
force overcomes the
frictional force.

Demonstration methad,
Slides and transparencies
may be used to under-
stand the concept.

f

My U
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lot of difference in the exertion
of the amount and nature of
frictional force.

3. Types of friction :

Friction is mainly of following
types :

Static and Dynamic Friction:
The static friction is the friction
between two bodies when one
of the bodies just tends to move
or slip over the surface of
another body. There is no actual
movement of the body in static
friction. I, however, one body
moves slowly over another
body, then the frictional force is
called dynamic friction.

(b) Sliding and Rolling Friction :

When a body slides over another
body or a surface, the friction
between them is called as
sliding friction. However,
whenever a body rolls over the
surlaces of other body instead

=
)

pusning of one body over the
other body or surface exhibit a

Computer presentation
may be used to analyze
this factor.

Differentiate between |Experiment demonstration
static and dynamic
friction.

Differentiate betwee

sliding and rolling friction.

Friction Applied fo
s
]

Table

Experiment demonstration

n

dynamic friction.
Experimental

friction.

Explain limiting friction

NOTE : Static friction is
always greater than the

demon-
stration, Computer s'-ic!es
showing static and rolling

Give some examples of
friction exerted by water.

Explain static
dynamic friction.

and

lllustrate sliding and rolling
friction with example.
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(v) A nail is fixed into the wall due
to friction.

(b) Where friction is harmful?

() Friction reduces the efficiency
of machine.

(i) Friction produces heat which
could damage the machine.

(iii) Friction wears out the rubbing

machine parts gradually.

Increasing and decreasing

friction: We can put limit on the

frictional force.

(a) Methods of increasing friction:

() By making the surface more
rough.

(i) By corrugating the tyres of
vehicles to avoid slipping.

(iii) By changing the way by which
the bodies move over each
other.

(W) By increasing ine weight of the

bvody becauseae iriclion s directly
Lroporional o tnae welght ol tne
ooy .

Un

6.

effect of friction.

Recognize the way of
increasing friction.

derstand the harmful

Lecture method,
Explanation device,
Narration device

Demonstration method,
Illustration
Explanation device.

List
effe

device,

Friction is a

out the harmful
cts of friction.

evil.

Friction increases with
in the roughness of
the surface.

which move through it and
opposes their motion. Like if we
drop a coin and a feather from
the same height simultaneously,
we find that the coin reaches the
ground first but the feather takes
a little more time to reach the
ground. The feather reaches the
ground a little later because the
{riction of air opposes its motion
and slows it down.

5. Friction : A necessary evil
Friction piays an important role
in our dally life,

(a) Where friction Is useful :
() We are able to walk because
friction prevents us from slipping.
(1) Without friction breaks could not
be applled to cars or other
vehicles,
(i) Friction enables us to write on

paper.

- Friction by gases: Air exerts the [Understand the concept of [Demonstrate
force of friction on all the bodies [friction by gases.

Analyze the usefulness of
friction.

(lv) Friction enables us to light the

matchstick.

method,
observation device.
NOTE : Friction due to air
is smaller than liquids
which in turn is smaller
than friction by solids.

Lecture method,
Narration device,
explanation device

Overhead projector can be
used to show the

usefulness of frictional
torce.

Arrange in increasing
order of friction by gas,
friction by solid, friction by
liquid.

Give the examples where
friction Is useful.
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Atomic Structure

_———

Atoms are the smallest indivisible ultimate particje
substances are made of. A molecule is the smallest part 0fo i) .
in which all the properties of substance are present. _“:in e'emem
themselves are made up of small particles called atoms, e rnmeCulE

For Example : One molecule of oxygen is made of two
oxygen. woms

THE PARTICLES OF AN ATOM

The three main particles of atom are electron, proton gpq
Their properties are as following: ;

1. Electrons : These are always in a state of continyoyg .
in the circular tracks called orbital’s. Each electroy, hmou.
negative charge. The mass of one electron is 1/18 40thas u |
one hydrogen atom and thus is negligible in comparisonplan of
total mass of an atom. The flow of charge in an electric ci? “‘f
is due to the motion of these electrons. These are denoledcun
the word ‘e’. The electrons are located outside the nucleys
an atom. Only hydrogen atom contains one electron, All gihe
atoms contains more than one electron.

2. Protons : The mass of one proton is approximately equal tothe

”EUlrons_

mass of one hydrogen atom. It has unit positive charge. Itis
found in the nucleus. A proton is nothing but an hydrogen atom
whose one electron has been removed. Proton is denoted by ‘P,
The protons are located in the nucleus of an atom. Only hydrogen
atom contains one proton in its nucleus, atoms of all other
elements contain more than one proton.

3. Neutron : The mass of one neutron is approximately equal o
the mass of one proton. It is electrically neutral. Neutrons lieil
the nucleus and are denoted by ‘N°. After the discovery of protons
and electrons. It was noticed that all the mass of an atom cannol

280

M=
moumed for on the basis

entinit. Fo
grzlsectrons No\:e;’ample. a carbon atgp, .
' S : y LNE 'maSS OfeIECIrons . ntain 6 protons and
ignored. S0, the atomic mags of S50 small tha ;¢
is the mass of 6 protons, Tp;

actual atomic mass of carbop, is 12. Thé rong becase e

of
only Protons anq electr

this extra mass of 6 units? Tp; 0, how do we exa:

' ' 1S explaj

discovery of another fUndamentalpI;:z!em Was solved b; lh:.:l
IC

e le b .
particle is called neutron, The neutron js g neu):.-:ihadwnck. This
particle founq
neUtrO"Stexcel_thhOlenary hydrogen atom which does i
an)dr neu ror:. s, the fundamenta| particle not not contain
hydrogen atom is neutron. A hydrogen atom ¢ Present in a
proton and one electron, ontains only one

pISCOVERY OF ATOM

Dalton’s hypothesis postulates regarding the siructure of atom:
(a) Matter is made of small indivisible particles called atomosm
(b) All the combining atoms of a compound are alike. :

(c) Atoms combine in whole number ratio.

(d) Atoms are neither created nor destroyed.

Rutherford’s experiment - Discovery of Nucleus

After the discovery of electron, proton and neutrons, it becomes
clear that an atom is made up of these three fundamental particles.
Experiments were then carried out to find out how electrons, protons and
reutrons were arranged in an atom. It was Rutherford’s alpha particle
scattering experiment which led to the discovery of a small positively
charged nucleus in the atom containing all the protons and neutrons.
Before we describe this experiment, we should know the meaning of
alpha particles (also written as a - particle). Alpha particle is a positively
charged particle having 2 units of positive charge and 4 units of mass.
Itis actually a helium atom, He. Alpha particles are emitted by radioactive
elements like radium and polonium. They can penetrate through matter
o some extent. We will be using a gold foil in the following experiment.
A gold foil is a very thin sheet of gold. It is also known as gold leaf. We
will now describe the Rutherford’s experiment.

When alpha particles are allowed to strike a very thin
is found that:

gold foil, it
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alpha particles by the atoms of a qolg foul

. 3.3. Scattering of
Figi 2 (or gold lear)

Mass of the alpha particles passes straight through the gold foj
without any deflection from their original path (see fig.3 3

A few alpha particles are deflected through small angles ang
2 few are deflected through large angles.

A very few alpha particle completely rebound or hitting (e
oold foil and tum back on their path (just as a ball rebounds
_ on hitting a hard wall).

From the above discussion we conclude that Rutherford’s a-particle
scattering experiment gives the following important information about
the nucleus of the atom.

(i) Nucleus of an atom is positively charged.

(ii) Nucleus of an atom is very dense and hard.

(1i1) Nucleus of an atom is very small as compared to the size of
the atom as a2 whole.

PARTS OF AN ATOM

Nuclear Part : The nucleus is a small positively charged part at
the centre of an atom. The nucleus contains all the protons and neutrons,
therefore. almost the entire mass of an atom is concentrated in the nucleus
(the electron, which are outside the nucleus, have negligible mass). The

(1)

(1)

(1)

RUCTURE :
Wucleus is dum

3 4 .
‘_ﬂ,c"";, cotons in the nucleus determines the nuggm‘ M it. The
t"rﬂ 0 nuclcus The neutrons “hich are alm ,r of m'tﬂc
‘éoﬂ  they are neutral. The volyme Oflhenm;“nunnmem
™Y as compared to the volume of the extra nuﬁeus of an atom
02 existence of positively charged nucleys jn an atoera:was s;:":)d1e

wn

|

p 1 g particle scattering in the experiment of Rutherford

¥ Part : Electron ar i
o Nuclear ='CCTON are negatively ch
No"  ative charges outside the nuclem.'lﬁzlﬁié_irliﬁ ilt:euzlee{:rfrr: .
2 ns

leo according 10 Their pofential energy jn different energy leve|
S

'[ / ¢ energy levels of the electrons are denoted by the numbe
rs

ﬁﬁ‘ﬂiwﬁmas shells are represented by the letters K,LMN.0

,"/{?'lg energy level is K shell

4 energy level is L shell

3 energy level is M shell

4 energy level is N shell, and so on

Is or shells are re .
The energy levels 1ClIS are represented by circles aro
lhe shels ¥ ‘counted .from the centre outwards (see fl':;(.j? '4]1)'3

v role, K shell having the minimum energy is nearest to the nuc.le-us-'

" || which has a Iittle more energy is a bit farther away from the
"~ and so on. It is obvious that the outermost shel] of an atom is

L e highest energy level.

e...)c!ea
@"‘ K L M N<—Electron shells

irstenergy level —— A

seond energy level — 2 8 18 324— Maximum number of

oo e
m in

faurth energy level various shells

Fig. 3.4. Energy levels or electron shells in an atom
(This Fig. shows only first four shells K, L, M and N)

(a) The maximum number of electron which can be accommodated
1y energy level of the atom is given by 2n? (where n is the number of
llenergy level). Let us calculate the maximum number of electrons which
abeput in the first four energy levels of an atom.

(i) For 1% energy level,n =1

So, The maximum number of electron in 1°' energy level

u
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“ni=2x(1)?
=2

For 20¢ energy level, n =2 ‘
So, The maximum number of:lcctron in 2nd energy leve
=2n2=2x%x(2) =2x4=8§

<\

(i)

For 3 energy level,n =3

So. The maximum number of electron in 3 energy o
—2n?=2x(3)*=2x9=18 v

n=4

ber of electron in 4th energy Jeyg,

(i)

(i) For 4" energy level,
So. The maximum num

=7n2=2x(4)?=2x16=32

2 electron

1. Kshell

2. Lshell 8 electron
3. M shell 18 electron
4. Nshell 32 electron

Sample Problem 1: Written the electron configuration of ap elem
eny

X whose atomic number is 12.
Solution: Atomic number of the element X is 12 which means ¢,

one atom of X has 12 electrons. First of all the electrons will
carfmke a maximum of 2 electrons. Thus, the first 2 electronsg\?ﬁlﬁg shel|
fl K shell. the electrons will goto L shell. Now, L shell can take a maxfcu
of 8 electrons for which we write Lg. In this way 2+8 = 10 electronﬂaum
been accommodated, and we are left with 2 more electrons. The remj; ave
2 electrons go to M shell and we write M, for it. Writing all the elecT:"
shells together, the electronic configuration of the element X bec Omc:n
K L M :
2, 8, 2

Please note that it is not
necessary to write the shells K, L and
M etc., while writing the electronic
b configuration of the elements. For
i example, the electronic configuration
of the element X of atomic number 12
can be simply written as 2, 8, 2. It is,
however, better to indicate their shells
also. Another point to be noted is that
we have given so many details in the
solution of this problem just to make
you understand the things clearly. Fig 3.5. For Sample Problem 1

M.p MM
" a0 ncc Y details
is niﬂ the atom of element X hag b:;"‘f €Xam. The arrane 2

w7

gement of

"Sho“”'fhgjg

El ‘
ectronic Configuratign

(or Electron a
™

1 1
& inUm ) 2
2 :-mium Li 3 ?
3 geryllium Be 4 21
; poron B 5 '2?:23
5. Cabo" ¥ 8 24
7, Nitrogen i 4 25
5. OW9e" ° 8 26
g Fvorine F 9 o
0. Neon Ne 10 2.8
1, Sodium. Na 1 281
2 Magnesium Mg 12 2.8:2
3 Aluminium A! 13 283
4, Silicon Si 14 284
5. phosphours P 15 285
f5. Sulphur s 16 286
7. Chlorine Cl 17 287
8. Argon Ar 18 2,88
fg, Potassium g 19 2,88,1
20. Calcium Ca 20 2,882

S o
Position of electrons, protons and neutrons in an Atom

Electrons are present in electronic shell around the nucleus. Whereas,
tons and neutrons are present in the nucleus. Due to the presence

aucleus, nucleus has positive charge.

+

@)

Nudleus

Electron

Fig. 3.6. Structure of
Hydrogen Atom

Electron

Nucleus Proton + Neutron

Fig. 3.7. Electron Shells
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Characteristics of An Electron
(i) Mass: The mass of an electron is about 1/1840 of y,,
hydrogen atom (which is the atom of lowest mass), S s o
mass of a hydrogen atom is 1 a.m.u., We can say that he n¢
mass of an electron is 1/1840 a.m.u. The absolute latjy,
electron is , however, 9 X 10728 gm. ass of
olute charge on an electron js L6

Dy

(ii) Charge : The abs 6x ]
coulomb of negative charge- Now 1.6 x 1019 coulom has 0l
found to be the smallest negative charge carried by any t?een

So, this is taken as the unit of negative charge. This me
an electron has 1 unit of negative charge. In other worg. Tt
relative charge of an electron is 1 (minus one). S, the
Characteristics of 2 Proton

(i) Mass : The proton is actually a hydrogen atom which pyg :
its electron. Since the mass of an electron is very small, v, 05
say that the mass of a proton is equal to the mass of a hy%can
atom. But the mass of a hydrogen atom is 1 a.m.u, thErefgen
the relative mass of a proton is 1 a.m.u. If, however, we Comore,
the mass of a proton With that of an electron, then the ma‘s;;afre
proton is 1840 times that of an electron. The absolute mas; ofa
proton is 1.6 X 10-24 gram. a
(ij) Charge: The large of a proton is equal and opposite to e
charge of an electron. So, the absolute charge of a protop i
1.6 x 10719 coulomb of positive charge. Now 1.6 x 10-1? coujopy,
has been found to be the smallest positive charge carried by
any particle. So, this is taking as unit of positive charge. This
means that proton carries 1 unit positive charge. In other words,

the relative charge of a proton is +1 (plus one).

Characteristics of a Neutron
(i) Mass : The mass of a neutron is equal to the mass of a proton.
In other words, the relative mass of a neutron is 1 a.m.u.

(i) Charge : Neutron has no charge. It is electrically neutral.

We are now in a position to explain why the atomic mass of carbon
is 12. It is now known thata carbon atom contain 6 protons and 6 neutrons,

each having a mass of 1 a.m.u. now

Atomic mass of carbon
= Mass of 6 protons + mass of 6 neutrons

=6x1+6x1 =12

STRUCTURE

' MIC
| ill nowc
e WII'I : masgrzn Parea proton, 5 neu
(hei relat1v s. fon anq 5y, elect 287

ron in respect

o™ comparison between Proto

RE|aliVe
mass

Ne
» Neutrgp, and Electron

Relatiye

Charge LUCathn in

the atom

l am.u,
1 a.m.u,
l/I 840 a_m‘u'

ATOM 1C REACTIONS

Nuclear fission and Nuclear fusion

Atom of He bombarded the neutrons o
dobtained two equal parts approximately Th"
2 huge amount of energy was pro ducéd 1rnva
; ucleu5 ofhea_vie_r atom in two or more paﬂs'pr
Nuclear Fission..When there is fission in ¢h
rons Were released. These released neutrons ﬁfn}ljg

the nucleys of uranium

(]

v Neutrons were released
S Process of splitting a

oducing energy js known

nium oftenly 3

neut M : : .
quclei and in this way chain of splitting is started which o e ot
reaction Is called chain
-
."' <
e @ —_— % ENERGY a3
" B o
'::.U ‘:u ’'Y ; ) " ' #Ef:;
Unstatle @ "B k
3 o &\ 2°
(A) B . #uo
ﬁ’ [ Janu™
® e

Fig. 3.8. (A) Nuclear Fission (B) Chain Reaction |

After it, the scientists tried to fuse two lighter nuclei and ultimately
ihey were successful in it. This fusion of lighter nuclei to obtain a heavier
nucleus is known as Nuclear fusion.

Four nuclei of Hydrogen atoms are fused to form a bigger nucleus
of Helium. In this process the mass of Helium is slightly lesser than the
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I .. T i » ook \%

total mass of four hydroge i .,
energy. The scientists have the opinion tt}al the source of ene S inyg
lear fusion. There 15 unlimited stock of |, Of the

sun is nothing but nuc
gh temperature of the sun helps in the f Irogey
uSlon

in the sun and the hi
rgy of the sun on our earth of

hydrogen nuclei. We use the ene

, + Emission of energy

Hydrogen

Helium

Fig. Nuclear Fusion

ATOMIC NUMBER

The number of proton
number of that element. That is,

Atomic number of an element =
element.

In a normal atom (or neu
to the number of electrons in it.
of an element is equal to the num
element. That is,

Atomic number of a

atom.
tral atom of sodium contains 11 electrons, 5

For example, one neu
the atomic number of sodium is 11. It is very important to note here tht
the atomic number of an element is equal to the number of electrons only
in a neutral atom, and not in an jon. Because only a neutral atom contains

an equal number of protons and electrons. On the other hand, an ion is
formed by the removal of electrons from a normal atom or by the addition
of electrons to a normal atom and, therefore, contains either less or more
electrons than protons.

The atomic number of an element does not
reaction, it remains the same.

MASS NUMBER

An atom consists of protons, neutrons and electrons. Since the mass
of electron is negligible, the real mass of an atom is determined by the

protons and neutrons only. The total number of protons and neutrons
Wm of S i r. That s,

Mass number = No. of neutrons

s in one atom of an element is known as at,,
et  Alomic
Number of protons in o
Number of protons in one atom o¢
tral atom), the number of protons is eqy
So, we can also say that the atomic numb:
T

ber of electrons in a neutral atom of thy

n element = Number of electrons in one neury)

change during a chemical

TRUCTUHE
:Z 4 Mass of aneutron =]y 289
e
355 0f protong 4 % Ofneutropg |

o
ass of pr
he tota;Am pbotons and Neutrong i calleg of Neutropg
ass number = Atom; . i
r =Atomic mass atomijc mass, s
(¢ Problem : Calculate the ato;, num .
e

gam numb b

> cleus has mass number 23 and p, rofaneje

o lc][:;l;'thf: element? eutron numbey |, l&e}r‘]tt\y o
- Wha

i golution : We know that : e

Mass nu.mber =No. of protons + N
o of protons is called atomic numpe
= Mass number = Atomic number + N
¢ | 23 = atomic Number + 1; l
Atomic number =23 - 12
=11
 clement having atomic number 1] s g,

i howevers we izx;dicate the atomic number
, .
wlh ol becomes Z311Na, where 11 is the atom

§
’ number.

OGICAL ANALYSIS OF TH

IAGOS E TOPIC: °
;mucrURE ATOMIC
consists of four Steps:

step 1: Content Analysis - Topic - Atomic Structure
it consists of two parts:

(A) Major Concept

M) Major Concept

|. What are atoms?

Discovery of atom?

Parts of an atom?

Positions of electrons, protons and neutrons in the nucleus?.
Characteristics of electrons, protons and neutrons?.

Atomic reactions: Nuclear fission and nuclear fusion
Atomic mass and Atomic number of an element

0. of neutmns
of neutrong
S0,

dium and jts symbol s
{md mass number, then
IC number and 23 s the

(B) Minor Concept

NS = o
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(a) Essay type questions : E Wy, @7 (b)27
1. What is an atom? Explain its nature. i which atom undergo nUClear fic ()17
2. Throw light on Dalton and Rutherford’s work in the g (a) Hydrogen (8) Sodiun SI0n reactig

OLEe. ey atch the column () Uraniypy
3. Give atleast three characteristics of electrong Prot Column I

. 0

ne.uimns. . . s () Atomic number of Heliym Colump,

4. Give the structure of atom having atomic number 19, i) Charge on neutron (@) electrop, et
y» O, . S
5. Discuss the nuclear and non-nuclear part of atom, ‘ (iil) Protons are present in (c) Uraniym
6. Explain the term nuclear fission and nuclear fusiop, (w) electron are present in (d; ;
7. What do you mean by atomic mass and atomic nump, " y) Undergo nuclear fission © n;lcleus
(b) Short Answer type Questions : Trug-False (TF) Statements, charge
1. Discuss the term atom. ' (i) Protons are positively chargeq,
2 Give the composition of nuclear part of an atom ‘ (iiy Electrons are present in nuceus
3. Differentiate between atom and element . (i) K Lo M, N, ...... are the electronic she|js
ity gl (iv) Sodium (Na) consists of 11 electrons ound the nucleus,

4. What do you mean by Nuclear Fusion? | o) Nucleus of an atom is negaively '
5. Give examples of atoms showing nuclear fission and f;, arged.
6. Draw diagram of Hydrogen atom. .
7. Give the atomic number of Sodium (Na) and Chlorine )
8. Discuss the term atomic mass. ' | :

(c) Objective type Questions :
1. Fill in the blanks:
(i) Atoms are made up of three fundamenta' particles: electrop
_____and neutrons. !
(ii) Atoms are neither created nor
(iii) Electrons are present in shells.
(iv) Protons are charged -particles whereas
neutrons have ____ charge
(v) Atomic number of Boron (B) is
2. Multiple Choice Questions:
(i) Charge on electron is
(a) Positive (b) no charge (c) negative
(n) Neutrons are present in
(a) nucleus (b) electronic shell (c) non-nuclear part




(a) Matter Is made of small
Indivisible particles called
atoms.

(b) All the combining atoms of a
compound are allke.

(c) Atoms combine in whole numbaer
ratio.

(d) Atoms are neither created nor
_destroyed.

-8 Rutherford's experiment: Alpha
particle scattering experiment
léads to the discovery _of
nucleus.

Points given by Rutherford,
(a) ‘Nucleus of an atom Is positively

Recognize the Ruther-
ford's work in discovery of
Nucleus of an atom.

Demonstration method, | Nucleus is positively
illustration device, Charts, | charged (T/F)

slides and transparencijes | ~
can be used to _show
Rutherford’s experiment.

charged ;\@ - g
Sl W——
(b) Nucleus is very dense and hard — e
wl | (c) Nucleus is very small_as
2 compared to the size of the atom
Q) as a whole
T 3 Pans ol an atom -

\denlity the nuclear and\l ecture method, Narra-| Nucleus consists of
non-nuciear part of anl\ton daevica. protons.
avom, -

- Yuclaat Paiv. \\ cons\sla ol
rachaus Ol an atom whlch \a
O SN N AR R O CAS T

© Pedugogical Analysis — ‘Atomic Structure’
o,

Content Analysis -

Behaviour Outcomes Method, devices,

activities and aid
..material used

Evaluation, Procedure
and Devices

What are atoms? After teaching process | Lecture method Name the smallest
Q Definltlon: Atoms are the students will be able to : indivisible particle of which
smallest Indivisible ultimate |Recall the term atom. substances are made of.
particles, of which. all
substances are made of,

O Nature of atom: A molecule Is

oxplain the nature of | Demonstration method Name the atoms present
the smallest part of any element | atom

Chart ShOWlng the oxygen in water molecule (HQO)
in which all the properties of molecule.
substance are present,

The molecule themselves are (o) O + O
made up of small particles IRCO.,. O~ O
called atoms,

Oglygan Oxygen Oxygen
For example: One molecule of ivecuia s siom . atom

oxygen Is made of two atoms
of oxygen.

2. Discovery of Atom '
0O Dalton's hypothesis Postulates

PEDAGOGY OF PHYSICAL SCIENc:

Recognize the work of

Lecture method,| Give the points given by
regarding the structure of | Dalton in atom discovery Dalton.

Narration device
atom :




neutrons are present in the
nucleus

NOTE . Due to presence of
protons In the nucleus, nucleus
has positive chargo.

O

Structure of Hydrogen

atom
5. Characteristics of electrons,

protons and neutrons :

3 Electron: (a) Relative mass of Identify the mass and

alectron is 1/1840 a.m.u.

(b) relative charge of an electron is,

charge on atomic particles
i.e. electron, proton and

PEDAGOGY OF PHYSICAL SCiEwce .
s u-

9) Neulron has no charge L.e. they

e elacirically naulral,

Demonstration method,
Comparison chart bet-
ween Proton, Neutron and

-1 (minus one) neutron. Electron
- . I T s . : -
- Pfrotor; 'tcs:: )isT?ear; E:]twe NES Fundamental Particle Relative Relative
of a pro .m. ‘ Yo S
b) The relative charge of a proton
= is +1 g Proton 1 am.u. +1
2 Neutron : (a) Relative mass of a | Neutron 1 am.u. 0
neulron Is 1 a.m.u. Elactron 11840 am.u. —1

and neutrons are present in the

nucleus,

Non-Nuclear part: It consists of Identify the electronic

electronic shells

electrons are present. Electrons
are negatively charged.

First electronic shell around
nucleus is called K shell.

2" is L shell, 39 M shell and so
on,

NOTE : Number of electrons in
a shall is given by the formula
2n? where, n = number of shells.

For K, n=1 80 2(1)? = 2 electrons
that s, K  shell can
accommodate 2 electrons

For L, n=2 60 2(2)? = 8 elecirons,

l.e., L shell can accommodate 8
electrons and so on,

4. Position of electrons, prolons
and neutrons in the atom.
U Electrons’ are present in

electronic shell around the
nucleus whereas, protons and

in which |shells

Find out the number of
electrons in different shell.

Give the position of
protons and electrons.

m

Demonstrate method,
lllustration device, Charts
can be used to show the
electronic shell of different
atoms

Lecture mathod,

Chart can be used to
Show the position of
electrons, protons and

neutrons.

Give different characteri-
stics of electron, proton
and neutron.

Location in the atom

in the nucleus
in the nucleus
outside nucleus

How many electrons are
present in L shell ? or L
shell can accommodate
maximum of how many
electrons ?

Nucleus is
charged (T/F)

* Electrons are
charged.

positively




J It is represented by (M)

W Atomic number : The number
of protons present in the atom

determines the atomic number
of the element

Note : Atomic Number (N) = No.
ol electrons = No. of protons
Atomic Mass (M) = No. of.
protons + No. of neutrons )

Atomic weight is also known as
atomic mass

recognize
number
elements

Students will be able to

the atomic
of different

Lecture
illustration devices.
Periodic table showing
atomic number of various

method,

Atomic number of Neon is

C has atom number §.

elements, grfF)C b

like H=1, He=2, CI=17 el
Table showing Atomic
Structure of Few
Elements

PEDAGOGY OF PHYSICAL SCIENCE Dy,

6. Alomic Reactions :

O Nuclear Fission : The process
of splitting a nucleus of heavier
atom into two or more parts
producing energy, after
bombarding with neutron. In this
process, three new neutrons are
also generated.

For example : Uranium-235

J Nuclear Fusion: The fusion of
lighter nuclei to obtain a heavier
nucleus producing enormous
energy Is called nuclear fusion.

For example : Nuclel of hydrogen
aloms are fused to form a bigger
nucleus of Hellum

NOTE : The scientists have the
opinion that the source of
energy of the sun is nothing but
nuclear fuslon.

7. Atomic mass and Alomlc number

U  Atomic mass: Atomic mass of
an element Is the number of
times il is heavier than the mass

e — k&

of one Hydrogen atom,

Students will be able to
define nuclear fission
reaction.

Cite example of atom

undergoing nuclear fusion
reaction

mass
elements

of

Recognize the atomic
different

Lecture method,

Charts having nuclear
fission reaction

Krypton .

- 2

3w a0 3
\

Computer presentation
showing nuclear fusion
process,

® ®
® @ e

Hydrogen

Demonstration method,
Paerlodic table chart

showing atomic mass of

various elements.

Define nuclear fission
with example.

Distinguish between
nuclear fission and
nuclear fusion

Give the atomic mass of
Hydrogen and Chlorine.
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Energy and its Types

R

n can do a lot of work we say that he has 3 lotof e .
Nergy or

f3P°° et i i
energetic- In physics also, anything which i

,,.is :Pl‘i csess €nCrRY. Thu.s, energy is the alfility t: ;2?:;;0:0 '

f e 10 unders_tand it more clearly. To cuta log of wo@ vy -

# we have to raise the axe vertically above the log of “.“O -

szmr  has to be done in falsing the axe. If the axe is now ,:|0°d o

o ood. It can do work in cutting the wood. Thus the workcc;z:d a
€ In

axe has been stored up in it, giving it the ability for doin
g

578 ™ " hen the axe is resting on the log of wood. It can no lon
: ger

ok N h-ang - _
k. To give 1t the ability to do work a

gy WOr CAgain, work has to be d

-Joﬂjsing it above the log of wpod once again. We say that the raised ifc

g or ability for doing work. The amount of energy p055¢55c§

fhee
:‘a body S equal to the amount of work it can do when its energy is

s
TYPES OF ENERGY

Energy 1S of severa

d,goriest
A Mechanical energy
The mechanical energy (E) of a body is the sum of kinetic energy

) and potential energy (U) of the body.
ie. E = K+U

Forms other than Mechanical Energy

1. Heat energy : It is the energy possessed by a body by virtue
of random motion of the molecules of the body.

2. Internal energy : It is the total energy possessed by the body
by virtue of particular configuration of its molecules and also
their random motion. Thus internal energy of a body is the sum
of potential and kinetic energies of the molecules of the body.
PE is due to configuration of the molecules against

301

| types, but basically it is divided into two

®)
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intermolecular forces and K.E is due to random m\(‘OﬁQ 'D-U-l
molecules. N of i
3. Electrical energy : Arises on account of work requireg
Jone in moving the free charge carriers in a particular g; o
through a conductor. Tection
4 Chemical energy of a body : is the energy possessed by ;
virtue of chemical bonding of its atoms. The chemical Y it by
becomes available in 2 reaction. €nergy
5. Nuclear energy : It the energy obtainable from an 4.
nucleus. Two distinct modes of obtaining nuclear energy tomic
Nuclear fission 2. Nuclear fusion. are |,
Nuclear fission involves splitting of a heavy nucleus intq
or more lighter nuclei, whereas nuclear fusion involves ﬁ]s‘_“’o
of two or more lighter nuclei to form a heavy nucleus, in

6. Muscular energy : The type of energy stored in the musc]es
our body is known as muscular energy. We obtain this epe of
from the chemical energy stored in the food which we eat in fﬂ

diet

7. Heat energy : The type of energy available through generatio
" . n

of heat by burning of material substances especially water and

fuels like petrol, diesel, kerosene oil, LPG (Liquefied petroleum

gas) efc. is known as heat energy.

8. Light energy : The type of energy available through generation

of light either by burning of the material substances or some

other suitable means helping in doing one or the other things
directly or as a result of its conversion into a kind of mechanical
energy is called light energy.

9. Sound energy : The type of energy available through generation
of sound may be helpful to us in our oral communications -
speaking and listening etc. In its other form when converted
into mechanical or electrical energy it is made into use in the
working of various musical instruments and audio devices like

~ microphone and audio tape, recorders etc. vibration of a thin
plate of microphone diaphragm caused on account of the sound
energy is a glaring example of the convarsation of sound energy
into mechanical and electrical energy.

10. Magnetic energy : The type of energy available in the form of

magnetized bodies capable of attracting or repelling other objects

may be termed as magnetic energy.

Y

AND. ITSTYPES

ical energy :
I Electrica rgy : The t
’ of electric current flowi T SRy avaifghe -
f electricity and i Ng In the objects cq 2ble in the form
of e i in the bodies providin qu 800d conductors
for €O g it into heat; light anq 8 esistance to its f]
may be termed as electrica| energy, Mechanica) energies -
. ' _ etc
ergy: : ‘
sty Wind energy in impye
contained 1n the moving air called wi:f d h‘;Ol‘ds is the energy

have already known are found to pogsess ;Ying. objects as we
(3. Hydro energy: Moving water by virtye of i;neuc energy.
motion contains

kinetic energy and this energy i
; n tu
mechanical work much in the same ‘:n can be used for doin
wind energy. 3y as performed through
(4, Solar energy: The energy availab] ;
rays can be technically termed ascs:l]aruseilem”y from the sun
Igy.

TIC ENERGY
A moving cricket ball can do work in i
: . pushing b
ying water can do work in turning a turbine for gegne:'i‘nthel stumps;
nd moving w1{1d can do work in turning the blades of win§ : ‘elCtncny
4 moving body 1s capable of fioing work and hence possess.:;1 1. Thus
The energy of a body due to its motion is called kinetic mergyenergy.
The kinetic energy of a body is the ene )
py virtue of its motion. For example, TBY possessed by the body
1. A bullet fired from a gun can pierce through a
of kinetic energy of the bullet. gh a target on account
~ Wind mills work on the kinetic energy of air.
3. Water mills work on the kinetic energy of water.
4 A nail is driven into a wooden block on account of kinetic
energy of the hammer striking the nail.

Mathematical Formulation
The kinetic energy of a body of mass m and moving with a velocity
(orspeed) v is given by the formula :
Kinetic energy = %2 mv2
From this formula it is clear that:
1. The kinetic energy of a body is d
mass of the body, and
2. The kinetic energy of a body
square of velocity of the body
body).

irectly proportional to the

is directly proportional to the
(or square of the speed of the

.
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Sample problem 1. Calculate the kinetic of a bodm
ocity of 0.1 meter per second. ke

e formula for calculating kinetic energy is

!

moving with a vel
Solution: Th
Kinetic energy = % mv2
mass m = 2 kegs

Here
And, Velocity, v =0.1ms
So putting these values in the above formula, we get:

.-'l/zXZX(O.I)z

Kinetic energy
=%x2x0.1x0.1=0.01})

Thus the kinetic energy of the body is 0.01 joule.

POTENTIAL ENERGY
The potential energy of a body is defined as the energy posg esse

by the body by virtue of its position or configuration in some fielg

Thus potential energy is the energy that can be associated wjy, ;h
configuration (or arrangement) of a system of objects that exert fore :
on one another. Obviously if configuration of the system changes lh:S
its potential energy changes. h

For example, when we wind the spring of our watch, Potentiy
energy is stored in the spring on account of configuration of the turns :f
the spring. As the spring unwinds, it works to move the hands of y
watch. Thus the wound spring has the potential to do the work. ;

Similarly, when a spring is compressed or stretched, work dope j,
compressing or stretching the spring is stored in the spring is storeq j;
the spring in the form of potential energy.

Mathematical Formulation:

Infact, the amount of work done in carrying the
body from surface of earth to its present position against O
the gravitational force of earth is stored in the body in
the form of its gravitational potential energy. When the
body is allowed to fall from that position it can do the I
amount of work equal to its gravitational potential energy. F h
For example gravitational potential energy of water
stored to great heights in dams is used to run turbines
and produce electric energy at hydroelectric power
stations.
To calculate gravitational potential energy suppose
M = mass of a body
G = acceleration due to gravity on the surface of earth.
H = height through which the body is raised

Y

. The energy associated with sy, — 205
holfh ot interact electrically is cajjeg elec‘l’r’; Separation of charged

. . C :
4 I:I'::nce (Gravitational PE of the body = w- pofential energy
(he surface of earth, h = 0 meh)

vaimtional P.E = Zero.

s of potential Energy
1'31";“0 important types of potential energy are.
Gl-avitaﬁonal potential energy.
' plastic potential energy.
't;liO“’l potential energy
/ tional potential energy of a

Gr",(,ra\fi-tﬂ
he energy possessed by the body _mm

mdflri; ¢ of its position above the surface a
i
:; pe canth-
tic potential Energy
potential energy of a spring :
ings can be of many ty;_:es. Important
spﬂn these are helical springs as shown b
lm; 2 and spiral springs, as shown in figh
Usually we assume that-the Springs are massless. Therefor
oring elastic forces in a spring is same everywhere. ©
gample pro'blem 1. If acceleration due to gravity is 10 m/s2, what
4l be the potennal energy of a body of mass | kgkeptata heigI;t of 5

ol i
Solution : The potential energy of a body is calculated by using the

pormula;
Potential energy = mxgxh
Mass’ M = IK‘g
Acceleration due to gravity, G =10 m/s?
Height H =5m

So putting these values in the above formula, we get
Potential energy = 1x10x5=50]
Thus, the potential energy of the body is 50 joules.

TRANSFORMATION OF ENERGY

Energy is like money, it is useful because it can be changed into
somany different forms. The change of one form of energy into another
om of energy is known as transformation of energy. We will now take
sime examples to show how the transformation of energy takes places.
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E to K.E : Suppose a
f m.mn fmm P s Stol'lc 1 X
i i e R0 o o B
gt al _ When the stone lsddr()pped from l; is *"u?,:
molving downwards tﬂ‘f’"qs the gro:n and the Poteng; el Toof .
m{ ing into kinetic energy. As the .smne contin 3 c"l:rg:
gounwards its potential encrEY B s becauSelTS fl
= ing but its kinetic energy g0cs on increasing hfigﬁ
ggdly goes on increasing)- In other words, the potentia] g, *3Use i
None gradually gets transformed TS kinetic energy. Ang % ofy,
slgnc reaches the ground itS potential energy becomes zer, o iy
"1l be in the form of kinetic encry. From this we ¢, |d iy
a body is released from 2 height then the potentia| enec Ude
when ormed (or changed) into kinetic epar Of thy

i f
body is gradually trans '
Y Other Energy Transformation: At a hydroelectric N
the potential energy of water is transformed into kinetic ene
# a thermal power station coal is useq 4 ey

i ical energy- At :
into electri burnt, the chemical energy of cog| chm:|I>|'(:.%e

electricity. When coal is -
heat energy. This heat energy converts Water into steam apq - €S ingg

ici ors. Thus at a thermal power station
:Le:r;cg cg;}“f;ﬂémﬂg,d into heat energy which is ﬁlnhér t:]fmf Mgy
electrical energy. Let us take the case of a steam engine ygeq ) ed i
train. When coal is burnt, the chemical energy of coal changes h‘:‘ Pull 4
energy. This heat energy converts water into steam and stear, 0 hey
railways engine. Thus the
by the steam engine.
We come across such changes in day to day life. For eXamp|
1. In an electric bulb, electric energy is converted into light e: :
and heat energy. ergy
In an electric iron, electric heater, geyser etc. electric enepp,
converted into heat energy. TEY is
In an electric fan, electric motor, electric energy is conyep,g
into mechanical energy.
In a nuclear reactor, mass is being converted into energy,
In the sun and other stars, mass is being converted into energy

Wer hUl;se

heat energy is converted into kinei?:ves the
energy

2.
3.

4.
5.
and so on.

PRINCIPLE OF CONSERVATION OF ENERGY

According to this principle, the sum total energy of all kinds in gy
isolated system remains constant at all times. This means that energy can
neither be created nor be destroyed. Energy can only be changed from
one form to another. The amount of energy appearing in one form is
always equal to the amount of energy disappearing in some other form,

’ p TS TYPES Y
3 ve this principle we restri

M, ro restrict

! T0 PI energy- Let us calculate kim:’j"’c e5¢lves to the COnServation of

ica

total energy T.E of a body failin K.E, potentia]

17 "'Si me other examples of conseryg ﬁi:f&fly Under ity
vibrntions of a simple 0l energy are:

,."':of rest of a simple pendulum A
o —=Bob of the pendulum js SN
0B, through a height h, it is / \

g =mgh, wl_:ere m is mass of
gﬁi On releasing the bob at B,
pe O owards A. P.E of the bob is .

m?“sw averted into K.E. On reaching
‘e entire P.E has been converted
b g The bob therefore, cannot stop X
i ond unt of inertia it overshoots max. KE
A Aand reaches C at the same Fig. 3.9, Vibration of a

g
jtion \ p
d‘Posh above A. The entire K.E of the Simple pendulum

jght h 80° — d
A is converted into P.E at C. The whole :

bo! ‘;ﬂum vibrates about the equilibrium pos]ﬁ%.;%s 5_“?]?&_@ and the

ﬁﬂd'c’ ﬂfe b_Ob-is momenta:ily at rest. There fO[’e"“;s Kegtreme POS!ﬁ{)u

rential ENergy- The entire energy at A is kinetic energy, ence no

sNERGY FROM THE SUN (OR SOLAR ENERGY)

The sun is a big store —house of energy. The sun’s energy j
by the puclear reactions going on inside it all the tim::‘?lnglzsrm
me or has come from the sun. The sun’s energy (or solar cncrgye;mm’
mansformed into many other forms of energy which are useful to us ]cﬁz
giscuss this in 2 little more detail.
|. Transformation of sun’s energy into wind energy : The sun’s
heat causes uneven heating of land and produces different air
pressures at different places. These different air pressures produce
wind having kinetic energy. In this way the sun’s energy is
transformed into kinetic energy (of wind). In other words, the sun
supplies us the energy of wind. We use this wind energy for many
purposes.

7. Transformation of sun’s energy into electrical energy : The
sun’s heat evaporates the water from seas and lifts the water
vapour high into the sky (and gives it potential energy). When
this water falls back to the earth in the form of rain (or snow),
then some of it is stored behind high dams. When this water is
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Tl from high dam, its potential energy i oo o) _ Heat energy

into kinetic energy. The kinetic energy of flowing Wat;:"’ﬂed — Intemal energy

the turbines which drive t-he_generators to produce ¢ o, - Electrical energy
energy (or electricity). This 1S done at a hydroelectr;, :“N — Chemical energy
plant In this way, the s un’s energy is transformed intq e't:cr,,i? — Nuclear energy
energy. . ] — Muscular energy ~
3. Transformation of sun’s energy into food energy : Ty, pl - Solar energy
: use sun’s energy to prepare food (like starch) by the proge.. N :
i phOtCIS)'Tlﬂ'ICSIS The food stores sun’s energy in the fOrms of T gnetic energy
. chemical energy. The plants are eaten'up by man an d Othnf — Light energy
't animals as food. This plant food supplies energy to man er — Hydro energy .
1 other animals. Some foods supply us more energy than oth :rnsd - Wind energy
1 4. Transformation of sun’s energy into energy of fogsj) fueg 3. Kinetic energy
| The dead plants and a;:i“?lfob?:s:; lti:ll:lzrlie earth long, long & Meaning of kinetic energy
ago have been converted In g e coal, Petroleyy, & Mathematical formulation of kiper:
oil and natural gas. The energy of fossil fuels can be used ¢ . netic energy ,
produce thermal energy (heat energy). Electrical energy ang ' 4. Potential energy
mechanical energy (as in automobiles). The energy storeq i ¢ Meaning of potential energy
fossil fuels came originally from the sun, & Mathematical expression of potential energy
PEDAGOGICAL ANALYSIS OF THE TOPIC : ENERGY AND ¢ Type.s Of. Potential energy
ITS TYPES - GraV{tatlonaJ ?otentlal energy ¢
- — Elastic Potential energy
Consists of four steps: : .
. . ) 5, Conversion or transformation of energy
Ry (Eoﬂt':‘;tzAﬂalpamY.SlS g Opic < Eegy andlts Types ¢ Conversion from kinetic to potential and vice-versa
lt;;?swio t - Minor Concept ¢ Conversion from electrical to chemical and vice-versa
(A) Major Concept (B) P ¢ Conversion from one form of energy to other
(A) Major Concept 6. Principle of conservation of energy.
1. What is energy? Step 2 : Objective Formulation (Behavioral Outcomes) :
2. . Types of energy? Students after going through the teaching of the topic “Energy and
3. Kinetic energy? its Types” will be able to:
4. Potential energy? 1. Define the term energy.
5. Conversion or transformation of energy/ Explain the meaning of the term energy.
P gy
6. Principle of conservation of energy? Differentiate between kinetic and potential energy.

Give the forms of energy.
Mathematically derive the kinetic and potential energy equation.
Discriminate between elastic and gravitational potential energy.

Explain the term solar energy and nuclear energy.

(B) Minor Concept
1. What is energy?
¢ Defining the term energy.
¢ Meaning of the term energy.

2. Types of Energy? :
¢ Mechanical energy — Kinetic and Potential Energy

b =N R S e
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8. Give the mechanism of transformation of energy from ope &; \
to the other. m

9. State the principle of conservation of energy.

10. Recall the formula for potential and Kinetic energy,

11. State examples of potential and kinetic energy.

12. Name forms of energy other than mechanical energy,

13. Solve the numerical problems related with kinetic and potep;
energy. al

Step 3: Methods, devices, activities and aid materials useq_

Methods : Lecture method, Demonstration method, DiSCUSsion

method and Observation method.
Devices : Narration, explanation, illustration and observatiqp,

devices.
[ Activities and aid materials used : :
1. While teaching the topic help of blackboard writing ang
sketching, charts and pictures will be taken.
Slides and transparencies may be used to show the mathematicy
formulation of potential and kinetic energy.
3. Audio video recording, films and computer presentation may be
used to show the transformation and conservation of energy.
4. Overhead projectors, charts and pictures may be utilized for the
presentation of concept, facts and principles related to energy types,
“Practical opportunities will be provided for transformation of
energy like electrical to chemical energy, potential to kinetic

energy transformation while swinging the pendulum.

Step 4 : Evaluation Procedure and Devices Used:

Evaluation can be done through oral, written and Practical method.

O In oral method, students will be asked questions during
teaching process or after completion of the topic and students
are required to respond orally to the asked questions.

O In Practical mode, students may be asked to perform
experiments showing the transformation of energy like swinging
the Pendulum, Chemical reactions to generate heat energy.

O Written mode consists of :

(a) Explain the meaning of the term energy giving suitable
. examples.
1. Explain the meaning of the term energy
suitable examples.
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2.

by giving

\

\ ‘
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3.

5.
6.

7.
8

1.
2.

3
4
5
6
7.
8
9.
© O
1.
@
(ii
(iii
(iv

(v
2.

(b) Short Answer type Questions

Formulate the math matij
X CMatica
Potentlal energy. t chPmSiOn of kinetic d
an

Differentiate b i
etween gravitationg] and elastic
potentia)

energy.
Explain five other ¢
mechanical, Ypes of energy which are not

lustrate h i i
1l OW sun is the ultimate sou
energy available on the eartp v ofall forma of

Give in detail the transformation of e
n

State and explain Principle of conse “TEY Vith example.

rvation of energy,

Define the term energy.

Name the type of energy mechanical

forms. as well as other

. Give formula for kinetic energy.
. State example of transformation of energy.

. What is gravitational potential energy?
. Define elastic potential energy with example

State law of conservation of energy.

. Define heat and light energy.

Name other non-mechanical types of energy.
bjective type Questions
Match the column
: Column I
) Chemical cell (a)

Column I1
energy transformation from
sound to electrical
mgh
Chemical energy to electrical
energy
Y2 mV?
elastic potential energy

) Kinetic energy (b)
) Energy ina string ()

) Potential energy  (d)
) Microphone (e)
Fill in the blanks:
(a) is the ability to do work.
(b) Energy can neither be nor destroyed.
(c) Electric fan transform electric energy to
energy.
(d) Potential energy is given
(e) Steam engine transforms
mechanical energy.

by the equation
energy to

N
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Pedagogical Analysis — ‘Atomic Structure’

Method, devices,
activities and aid

Evaluation, Procedure
and Devices

Content Analysis Behaviour Outcomes

<material used

1. What is Energy? After teaching process |Lecture method, Ability of doing work is

O Definition: Energy of a body is students will be able to: | Narration device called
defined as the capacity or ability Recall the term energy a Give the S.I. unit of
and its unit. energy.

of the body to do the work.
a Unit: S.1. unit of energy is Joule.

u Meaning : The amount of
energy possessed by a body is
equal to the amount of work it
can do when its energy is
released or
When a body is capable of
doing more work, it is said to
possess more energy. The
reverse is also true.

QO What do you mean by
the term energy?
Prove it with example.

Explain the meaning of
the term energy.

Explaining device
For example: To cut a log
of wood Into small pieces,
we have to raise the axe
vertically above the log of
the wood and some work
has to be done in raising
the axe. If the axe is now
allowed to fall on the
wood, it can do work in
cutting the wood. Thus
the work done in raising
the axe has been stared
up in it, giving it the ability
for doing work. Now, when
the axe is resting on the

‘D-LI
(iii) Capacity
% my3
onvemi%
(lii) electric |

given by the formula:

(i) Yamv

| energy to chemical energy ¢
(i1) Chemica] energy

d from one form to

1S

(i1) energy
11 (ii) Photo cell

d from sun

ither be created nor destroyeq

imate source of energy.

(a) Sunis the ulti

ical energy
(b) Energy can ne

i) Electr

111

ic motor converts electric energy ,
0
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mechanical energy.

oice Questions:
(T/F) Statements:

to do work is,

v2

Power
inetic energy 1S

() Ki

(i) Chemical ce

Q)
(i) %am
Electrica
done by
cell
(d) Energy generate
(i) Solar energy
energy-
Electr
other.

tiple ch
Ability
(

True False

37 Mul
(@)
(c) Electric fan transform mechanical energy to electr
c

(¢) Energy can be transforme

(©)
(d)

4.

2

1

e
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Internal energy : Energy |Students will be able to
possessed by the body by virtue |define Internal energy.
of particular configuration of its
molecules and also their random
motion

Give applicalion of

account of work required to be |electrical energy.
done in moving the free charge
carriers in a particular direction

through a conductor.

Analyze the chemical
cell.

Chemical energy : Energy
possessed by the body by virtue
of chemical bonding of its
aloms.

doing various lypes of
work.

Q Burning of fuel llke
Petrol, diesel, kero-
sene oll, LPG etc. also
produce heat energy.
NOTE : Intemal energy of
a body is the sum of
potential energy, kinetic
energy, heat energy,
magnetic energy, chemi-
cal energy etc.

Computer presentation
may be used to show the
application of electric
energy in the industries
and world of transports to
drive big motors and i
engines.

Charts and pictures may
be utilized for demonstra-

Internal energy is the sum
total of all the energies
(T/F) (True/False)

Define electrical energy.

In photosynthesis, chemi-
cal energy is stored in the

ting chemical energy
stored in the fuels and how
it can be converted to

heat, mechanical or
elaciri-cal enargy. 1

plants (T/F)

2. Types of Energy
Energy is of several lypes, but
pasically it |s divided into two
calegornes :
(A) Mechanical Energy : Kinetic
and Polentlal
(B) Forme other than mechanical
energy like Heal energy,
intermnal energy elc

mechanical
mechanical type.

pussessed by a body by vinue energy.
of random motion of the

molecules of \he body

Classily the energy into
and non-

J Heat energy : Il is the energy |Cite example of heat

log of wood, it can no
longer do any work. To
give it the ability to do
work again, work has to be
done in raising it above the
log of wood once again.
We say that the ralsed
axe has the energy or
ability for doing work.

Lecture method, Narration
Device

Help of the blackboard
writing will be taken.

Give different types of
energy and cite at least
one example for each
type of energy.

Explain heat energy with

Explanation device
example.

Example: Prolonged

heating of water may turn
it into steam which can be
used In steam engines for
converting heat energy
Into mechanical energy for
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energy avallable on the earth.
The energy available to us
directly from the sun is called
solar energy.

O Magnetic ener
available in
magnetized bodies capable of
attracting or repelling other
objects may be called as
magnetic energy.

gy : Energy | generalize the magnetic
the form of | nature of earth

Explanation device, Earth
is said to be a big magnet
in the sense that it
exercises its magnetic
energy gravitational power
to pull down any object
projected in the air back

Explain the statement
that earth is said to be a
big magnet.

O Light

to its surface.

O Hydro energy : energy

produced through the use of the
gravitational force of falling or

energy
emitted by a source int

surrounding environment i
called light energy.

flowing water.

: Energy
produced when radiation is

Wind energy : energy produced
by the moving air used (o rotate

and light energy
o

s

hydro power plant.

model

ine wind mi\ is called wind

energy.

Differentiate between heat

Understand the working of

Construct the wind mill

Lecture method,
Narration device

hydropower plant.

model

wind mill.

Computer presentation
showing the working of

Demonstration method,
showing wind
energy generation through

Give the meaning of the
term light energy.

Define Hydro energy

Define the term wind
energy.

Q Nuclear filssion :

PEDAGOGY OF PHYSICAL SCIENCE ¢\ o .
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J Muscular energy

O Nuclear energy

Energy
obtainable from an atomic

Give two modes
nuclear energy

nucleus. Two distinct moces of .

obtaining nuclear energy are
(a) Nuclear fission
(b) Nuclear fusion

It involves
splitting of a heavy nucleus into
two or more lighter nuclei on
bombarding with neutron.

For example : Uranium-235

O Nuclear fusion : It involves

fusing of two or more lighter
nuclei to form a heavy nucleus.
For example : Hydrogen bomb
or atom bomb

energy
stored in the muscles of body Is
called as muscular energy.

J Solar energy : All of our energy
comes from the sun. Therelore,
directly or Indirectly sun is the
ultimate source of all forms of

W ————

Understand the nuclear
fission process.

Understand the nuclear
fusion process.

energy.

of sun in the universe.

See relationship between
food intake and muscular

Recognize the importance

of [ Slides and transparencies

may be used to show the
nuclear fission and fusion
process.

Demonstration method,
computer presentation
may be used to show the
nuclear fission process.

Computer slides may be
used to show the
animated plctures of atom
bomb working or nuclear
fusion process.

Explanation device

We obtain this energy from
the chemical energy
stored in the food which we
eat in our diet.

Observation method :

Devices like solar cooker,
solar water heater, solar
cell etc. can be shown to
the students.

Hydrogen bomb is used on
principle.

Explain nuclear fission
reaction.

Nuclear fission tech-
nology is utilized in the
preparation of atom bomb
(T/F)

Define muscular energy.

————— is the ultimate
source of energy,

(@) Food (b) Sun
(c) Plants
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4. Potential energy :

9 Meaning The

some field Is called potential
enorgy.

O Mathematical expression :

expression,

Potential energy = m.g.h.
where,
m = mass of the body

g = acceleration due to gravity
(10m/s2)

h = height of a body above a

reference point, say the surface
of earth.

Q Types : Potential energy is of

iwo types

(@) Gravitational potential energy
o) Elasliic polenual enerqgy.

yANDIIS TYFES

|

GOGY OF PHYSICAL SCIENCE oy,

3. Kinetic energy (K.E.)

by virtue of its motion.

3 Mathematical formulation :
KE. = Y% mv2

and v = uniform velocity
Observation made, K.E.am |
K.E. |8 direclly proportional
mass of the body.

proportional 1o square
velocity with which objec

moving.

318

energy
possessed by the body by virtue
of its position or configuration in

Potential energy is given by the | €nergy equation

whereas, m = mags of the body

Apply potential energy
concept in day to day life.

Recognize the potential

j
Classify the potential

what will be the potential
energy of a body of mass/
kg kept at aheight of 5 m?

In this case,

So, P.E. = 1x10x5 = 50

Lecture method,

Explanation device,

For example : When a
spring is compressed or
stretched, work done in
compressing or stretching
the spring is stored in the
spring in the form of
potential energy.
Calculating device

Example: If acceleration
due to gravity is 10 m/s2,

P.E. = mgh

m=1kg, g=10 m/s2
h=5m

oules

energy

Narration device, \
Blackboard writing.

Define potential energy.

A bag of wheat weighs 200
kg. To what height should
it be raised so that its
potential energy may be
9800 joules (g=9.8 ms-2)?

Name the potential energy

energy.

Recognize the kinetic

U Meaning : K.E. of a body is the |[Students will be able to[ Explanation device
energy possessed by the body |define the term kinetic

For example: (a) A bullet
fired from a gun can
pierce through a target on
account of kinetic energy
of the bullet. (b) Water
mills work on the kinetic
energy of water. (¢) Wind
mills work on the kinetic
energy of alr. (d) A nall Is
driven into a wooden
block on account of
kinatic enargy of hammer
striking the nall.

Lecture method, black-

energy equation and able | Poard writing and slides

o solve numaerical proble
related to this equaltion.
0,
to

K.E. a V2 L.e. K.E. Is direclly

of
tlis

If

m|showing

used.

Give atleast 2 examples
of kinetic enargy.

the kinetic
energy equation may be

Calculate the’ kinetic
energy of a body of mass
2 kg. Moving with a
velocity ot 0.1 metre per
second.




320

(a) Conversion from kinetic to

v OF PHYSICAL SCIENCE (W.p

suitable device like electric

motor, steam engine,
microphone etc.

Understand the process
potential and vice-versa: During

the swinging of a pendulum,
during the free fall of a body.

Demonstration method,
Explanation device.

m
. Free fall
m
(a)

During the free fall of a
body of mass, m from a
height (h). At position (a),
it has maximum potential
energy (by virtue of its
position) as it comes

down potential energy

starts decreasing and
kinetic energy starts
increasing. At position (b)

It has maximum kinetic

energy and zero potaential
anorgy Doocaunae whola ot

State one example of
transformation from
potential to kinetic energy.

(a) Gravitailonal Potentlal Energy:

Energy possessed by the body |[recall the tem gravitational

by virtue of its position above
the surface of earth is called
gravitational potential energy.

potential energy.

(b) Elastic potentlal

Energy possessed by the body |potential energy.
by virtue of change In the shape

of the body is called elastic

potential energy.

5. Transformation of energy :

Energy can be converted from mation concept.
one form to the other by using a

Students will be able to|Explanation device,

Understand the transfor-

For example: gravitational
potential energy of water
stored to great heights in
dams is used to run
turbines and produce
electric energy at
hydroelectric power station.

0 The energy of stone
lying on the roof-top is
known as gravitational
potential energy because
it has been acquired by
doing work agalnst
gravity.

energy: |Define the tem elastic|Demonstration method,

explanation device,
lllustration device.

For example: The energy
stored in a stretched
rubber band, spring or
string of a bow is elastic
potential energy.

Lecture method
Narration device

types. 7

State two examples of
gravitational energy.

Explain elasticity potential
energy with example.

Explain transtormation of
energy
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™,
& | 6. Principle of conservation of |Understand the utility of |Lecture method, State and explain principle
energy: this law. Narration device, of conservation of energy.
According to this law,-whenever Explanation device.
_energy changes from one form Example: Any of the
to another, the total amount of example cited above in
energy remains constant i.e. the transformation of
energy can neither be created nor energy.
destroyed but only can be
transformed from one form to the
other
O This law is given by a German
Scientist Robert Mayer.
)
L\

=
& the energy is converted to
= kinetic energy.
&| | (b) Conversion from electrical to |Apply this concept in|Demonstration method,|_____ convert electric
& chemical energy and vice-versa: |laboratory work. illustration device energy to chemical energy.
o Electrical cell convert electric -
ﬂ energy to chemical energy to
ﬁ electrical energy whereas,
E chemical energy convert
= chemical energy to electrical el
o energy, it
& =it
o
> Energy Transformation
é From
2 To Device used NOTE : The sum of potential and kinetic energies
2 of a body is called its mechanical enrgy.
Electric Mechanical Electric motor Mechanical energy K.E. + P.E
Electric Chemical Electric cell
Solar Electrical Solar cell
Light Eloctrical Photo cell
Electric Sound Loundspeaker
Heat Mechanical Steam englne
Sound Electric Microphone
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and Pollution

Environment

—_—

( Curriculum framework (NCF) 2005 and its
. pective of environmental education a resume — and its trea Overa))
different levels of school textbooks of different states and CBS tmeny j,,
were analyzed. NCF epvisages 2 structure that articulates E boargy
experiences and address some basic questions like: T€Quireg
(a) What educational purposes should the schools seek to ach;
What educationzl experiences in Environmental Edufmionl::?
E)

()
can be provided that help to achieve these goals?
| experiences can be meaningfy
J

The National

How these educationa
organised 10 achieve the objectives?
How do we ensurc that these educational .
being accomplished? PUTPOSES are Indeeq
ntal Education in School Education:
The edpcaﬁon system in India had incorporated certain aSpcc.
hool curricula as early as 1930. The Kothari commi ts .
(1 964-§6) also suggested that basic education had to offer EE and relssm-n
to the life needs and aspirations of the people and the nation. At the pﬁ;le :
stage, the report recommended that “ the aims of teaching science in :T]z
r understanding of the main

primary schools should be to develop prope
and processes in physical and biological

facts, concepts, principles
environment” Environmental education at primary, secondary, high
§econdary levels was treated in2 different way. Environmental eciucati: r
is an essential part of every pupil’s learning. It helps to encoura :
awaf'epess of the environment, leading to informed concern for acti%c
pa!mclpation in resolving environmental problems. It was introduced
w1tl-10ut any delay from class _1 as Environmental Studies (EVS), as a
subject so that right from their childhood, the right.attitudes to:va.rds

environment will be nurtured in the young minds.

(c)
(d)

Status of Environme

324

. |

‘gperthe suggestio

ENT AND POLLUTION
jcular, cross-curricular attem

me .
b2l for the leamer. In this direcy;
o witits Cre Tt Edcn 10, NCERT has pubjr
Fy itled «Joy of leaming” with Jot mental Education, A published
®* | for teachers. Similarl of environmen hmedabad

Y, several workshops tal activities, 5

w v

ere conducted to

o ool teachers and educational funct;
sch . nctionary
P s aspects of environmental education nanies of the state boards

0

scular Framework of Envi
Educati

on:

i :
. Itenvisages the place of EE in the schoo| curr
place of EE vis-a-vis other subjects Ofsm;llmculum.
Y.

dst T

Mode and strategy of inclusion of chapters at di

£E in terms of time and allocation of marks ifferent levels.
rKS.

evelopment : .

Df m'r?at' Odf_f:yllabl and instructional :

gissemination at different levels of school ed material for
ucation.

to supplement the analysis of indivi
g S
(onste y Enwron'mema] Education in S(:hoolace atioual
pation on the a(_:ademlc aspects of Environmental Eds' T.he First

4 pools wWas orgamsefi !:)y NCERT on 13-14 Februa 2lafi)atlc?n (EE)
jclhi- Seucrjty participants comprising emingm 4 n ].\‘ew
Mumnemallsts, officials of central and state govt. departm SCIE‘;'ItIS.ts,
. onment, senior academicians attached to Dep mm:;;sjczi:::ng

shenvl
environmental science, environmental ecology,
1]

gawironmental studies,
any regional development, geography, marine biology, etc. of different

giversities, teacher educators, principals of teacher training colleges
_ inent Non-Governmental Organizations (NGOs) and NCERT facﬁlq}
yokpart in deliberations. The second consultation on the implementation
(EE in schools was held on 13th March 2004. Seventy-two officials
amprising presidents/Chairpersons of Boards/Councils of school
jucation, Directors of State Councils of Educational Research and
Trining (SCERTS), Directors of Education in the states, eminent scientists,
avironmentalists and NCERT faculty participated. The initial draft

onsultation was revised

repared by NCERT faculty presented in the First C
ns received. This revised version was presented in the

n and suggestions for further improvement Were

In order
yltations
.+ qltations O

wcond Consultatio
rceived.
Aims & Objective
The objectives of environmental
wareness about environmental issues,

tion:
to increas¢ public
Jutions, and 10

s of Environmental Educa
education aré
explore possible s0
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lay the foundations for a fully
individual in the protection 0
use of natural resources. The resoiu
principles for environmental education:

f environment and the prudent and rat

lutions provide the following gulol‘lal

The environment as a common heritage of mankind.

The common duty of maintaining, pmt_ecﬁng & imPTOVing 5
quality of environment, as a oontnbutwn_to the Protection 0';
human health and safeguarding the ecological balance;

The need for a prudent and rational utilization of resources.

The way in which each individual can, by his own behavior st
contribute to the protection of environment;

action,

The long-term aims of environmental education are to improve

management of environment and provide satisfactory solutions

to environmental issues.

. Provide opportunities to acquire the knowledge, values, atti, des
commitment and skills needed to protect and improve the:
environment.

«  Encourage pupils to examine and interpret the environment from
a variety of perspectives-physical, geographical, biologica]
sociological, economic, political, technological, histol'ica]’
esthetic and ethical. ’

«  Arouse pupil’s awareness and curiosity about the environment
and encourage active participation in resolving environmentg]
problems.

+  Environmental education is closely linked to the other cross
circular themes of other subject areas.

For effective transaction of environmental education following

objectives related to knowledge, skill, and attitudes are essential:

Knowledge:
As a basis for making informed judgments about the environment

people should develop knowledge and understanding of:

*  The natural processes which take place in the environment.
*  The impact of human activities on the environment.

*  The comparison between different environments both in the past
and present.

*  Environmental issues such as: (i) Greenhouse effect. (ii) Acid

rain and (iii) Air pollution.

informed and active pa"iCEPation ot

T AND POLLUTION
o, el and ntrnationa it o2
ect

' nd manage the environment;

i policies and decisions are made about the environment,
. . H n
How human life and livelihood are de
. envimnment.
The conflicts, which can arise about eny;
river water sharing.
How the environment has been effected owj
ﬂ.ﬂd acﬁOl’lS-
The importance of planning and design and an esthetjc
The importance of effective action to protect and ma
enVil'O“mem'

pendent on the

ronmental issues |ike

Ng to past decisions

nage the

skills:

gix specific skills have been identified which are necessary" for
wental education. They are: .
fi

, Communication skills.

. Numerical skills.

. Study skills.

, Problem solving skills.

. Personal skills. s

» Social skills & information technology skills.

Attitudes:

promoting positive attitudes towards the environment is essential if
gilsstudents are to value it and understand their role in safeguarding it

s the future. Encouraging the development of attitudes in personal
gittes listed below will contribute to the process.

+ Appreciations of care and concern for environment.
+ Concemn for other living things on earth.

+ Independent thought on environmental issues.

* Respect for others opinion.

* Respect for rational argument and evidence.

* Tolerance to face others views.



-

328 A
ducation can be though; of

Environmental E _
Comprising Three Linked Components:
Education about the environments (Knowledge).

Education for the environment (Values, Attitudes & Pogs;y;
I\r‘e

ag

actions).

Education through the environment (A Resource).
Environmental education is a process that aims at the dwel()pm
of environmentally literate citizens who can compete in global ecqp,, ent
owledge and inclinations to make we]] info n:] y,
i ed

who have the skills and know g
choices concerning the environment, and who exercise the righ,, e

responsibilities of the members of a community. Environmenta] kn"“'lttdge

contributes to an understanding and appreciation of the society, technol,
and productivity and conservation of natural and cultura] resources o

their own environment.
Environmental education has an ability to solve the societa] need
5,

the needs of a community problem and their solutions and workforc, for

tackling cooperative minds. We need the school children to share ind
develop the motivation from school about various environmenta| iSsues

which are the challenges of today and prepare them for the future

Environmental education must become a vehicle for engaging youp
minds in the excitement of first hand qbservation of the nature ang
understanding the patterns and processes in the natural and social worjgs
in order to take care of the habitat and its surroundings which becomes ,

major part of EE in both Primary, Upper Primary, Secondary and Sepjo,
Secondary Stages of School Education.

Primary Stage:
EE is imparted as EVS, which forms a common component of

syllabus, prescribed by the States and CBSE. The contents and concepts
covered in these books are as follows:

Familiarization with one’s own body;

Awareness about immediate surroundings;

Need for food, water, air, shelter, clothing and recreation;

L
-

«  Importance of trees and plants;
Familiarization with local birds, animals and other objects;

= Interdependence of living and non-living things;

»  Importance of cleanliness and sanitation;
Importance of celebration of festivals and national days;

|
|

|

Caring for pet animals:

Awareness about air, water, soil ang noise pollyt;

Need for the protection of environment- e

Knowledge about the source of energy-‘

Importance of the conservation of wat;r

- resources and forests
igenous an iti

::::ilifnnment. d traditional knowledge about the protection of

e te:ftbooks lay en}phasis On raising aware
g children about environmental concerns Emph:;:i lev[e]s and
. 15 has also been

.. on the need to organize learning in loca) specific ts, which w
8 . con 1 i
7ide more meaningful experiences to children, AspecllixcnfI im;l'wh "
igenous

me}edge have also been introduced. There are ref,
conducting activities in and outside the cl
ooks for environmental studies generally tak

erences and suggestions
assroom. The NCERT
€ a comprehensive view

Jfthe natural, physical, social and cultural environment. It is evident th
fextbooks represent relevant ideas commensurate with the age a,:g

te :
jevelopmental level of children so as to provi

de them the necessary

pderstanding about their immedtate environment,
Upper Primary Stage:
The contents of textbooks present an extension and elaboration of

ie concepts introduced at the primary stage. The NCERT textbooks of
sience’ and ‘Social Science’ have incorporated such concepts in the

extbooks. The major concepts dealt with in these textbooks are:

.

Adaptation of living beings in environment;
Natural resources;

Water cycle;

Food chain;
Importance of plants and trees in keeping the environment clean;

Classification of plants;
Role of plants and animals in environmental balance and soil

conservation;

Ecosystems;
Necessity of clean air for healthy living;

Animals and their characteristics;

"‘ l
) AND POLLUTION
PEDAGOGY OF PHYSICAL % . Awareness of sunlight, rain ang y;pg. =
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Effects of environmental pollution and the consequences of, ._
pollun'on-(i) Greenhous¢ eﬁ_’ect. (ii) Ozone layer depletiop, analr
(iii) increase in n dioxide; d
Role of microorganisms in the environment;
ty on the environment;

Dependence of the commur!
Basic knowledge about the Earth and its atmosphere;

Physical features of the country;
Population and environment
Care and protection of livestock;
Necessity of wildlife protection;
Impact of deforestation;

Impact of industrialization on €n

Role of civic society in protectio
and public property including monuments.

While most of the areas of EE have generally been covered, there i
aneed for the inclusion of more individual and group activities and Pl'ojec:
work in order to promote both the effective and cognitive domains of
learning. Co-scholastic activities including organization of plays, cultura]

programs, debates, mock parliament, fﬁsc.ussions and community activities
may help further in achieving the objective.
Secondary Stage: The concepts COVE

vironment; and
n of the environment, pers onal

red are:

Biosphere;
Greenhouse effect;

Ozone layer depletion;

Use of fertilizers and pesticides;

wildlife protection;

Soil chemistry;
Management of domestic and industrial waste;
air, water and soil and control measures;

L
]
.
-
-
-

Pollution of noise,

Ecosystem;
Management of non-degradable substances;

Edible and ornamental plants;
Sewage disposal and cleaning of rivers;

-
-
-
.
-

Nuclear energy,

B |
RONMENT AND POLLUTION
Gas leak; 331
Wwind power;
Bio-energy; and

Environmental laws and acts

|
| genior Secondary Stage:
Sudents opt for either the academic stre
. reatment of concepts becomes deeper and more gicer. .
goce the content caters to th'e demands of the cong Isc'Phn.e oriented
. endBﬂIdlSC.lpllne. Majority of the concepts are foﬁf:;q subject, as ap -
chemistry and geography, which are optional sugjlt:::]tili‘ﬁ:lmks
would accordin -oludents
ordingly benefit in diffe;
concepts in the textbooks of var‘-l:: ;

’ aﬂ;jolog}’,
| oing forany one of these subjects

s of EE. The coverage of EE

| ghjects includes:
Environment and sustainable development:

Atmospheric pollution- global warming

Greenhouse effect,

Acid rain,

Ozone layer depletion;
Water pollution- international standards of drinking water.

Importance of dissolved oxygen in water,
Bio-chemical oxygen demand,

Chemical oxygen demand,

Land pollution,

Pesticides,

Ecology.
Some of the activities pertaining to EE from Primary, Upper Primary,

Secondary & Senior Secondary classes ona sample basis a few have been

give here.
ACTIVITY 1: All Organisms need an Environment to live
Materials: A note book and pencil.
Target Group:  Class IV - VI
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cerve over @ week the various activities of;,
as a cow/sheep/goat/buffalo or a pet animy)
the following questions must b,
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The Task: Critically ob
bird or a domestic animal such
such as a dog/cat. Specific answers for

obtained:

Where does it live?

What does it eat?

What does it drink?

What does it wear?

When and how does it sleep?

Can it live only on natural things?

-
Ld

Does it use man-made things?
What are its activities uring daytime?
What are its activities during nights?
Does it make any noise? Does it disturb us?
The Teacher: The teacher opensa discussion about the observationg
made by children and summarizes that all organisms need a ‘home’ anq

environment is the home for most of the organisms. We must care not
only for the organism but also for the environment because a goog

environment means a good home for all the organisms.
ACTIVITY2:  Human beings obtain several materials from the
environment.
Materials: Notebook, Pencil
Targetgroups: IVto VIl

The Task: Ask children to make a list of all the people living in
their house. Let them also list all the things (at least fifteen) which they
use/need daily. Help them to categorize them into naturally available things
an-made things and arrange them in 2 table as shown below:

and m
Man made things Naturally occurring things
Tooth paste Water

..........................

The Teacher: Analyse the items in the table and emphasize that all
the naturally occurring things come from the environment. Unless we care
for the environment and use these materials carefully, some materials will

get depleted gradually and get exhausted one day!

B | NMENE 252" 2LV TION
ACT IVITY 3: I?"n'vironmem Consists .
living things of both ljvin
" B and non-

Mgtefi als: Notebook, pencil
e Task:.Take childrento a
| premises. Divide them iﬁ?c:dgerzjl?ps

¥ the surrounding environmen¢ air, wat
1 ’
0”& and observe the soil below the surface:

i pe taken to classify only things hq are
ade. h y
The Teache!’: Teacher examines the
jode that environment consists of by

wliviﬂg things should not be constrye

important. '
Living things
Bird

list as mapy p:
Y things.
aturally avajlgpje and not

listand |eg
th IWII’Ig an

ds the discussion to
) non-living things,
are not necessary or
Non—living things

Water

ACTIVITY 4: Biodegradable and Non-Biodegradable materig|
als.

Materials: Dry leaves, flowers, fruits, a few
refills, buttons, water,

Target Group: VIII to X & XI to XII

Dig2 Shallo.w pits ata distance of a foot from each
other. The pits should be approximately

"X6"X 6:' into pit 1, put the dry leaves, flower, and fruits and into
pil2put the plastic covers and refills. Cover both pits with mud such that
e materials are completely buried.

Water the pits every day. After 15 days, dig up the pits and carefully
wserve the materials.

« Have the materials undergone any change?

+ What changes do you observe?

« Is there a change in colour?

Is there a change in shape?
Are the materials intact?

Is the plastic torn?

plastic covers, used

The Task:
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chmg(-d colour. 4}

« Has the plastic -
« Hasit crumpled int® small bits

« Does the plastic smell?
. Do the materials in pit | smell foul?

. 'What causes the smell?

. What happens 1 materials in pit A ultimately?

. What happens t© material B ultimately?
Conclusion: Though there has been a long history of EE ¢
{ has always been treated as seconda

in our school mﬁwlm:i ways | : Vg
«cholastic areas like sciences. social-sciences, mathematics, etc. Ty,, ;?er

ive thrust for EE at school Ie_vel came in NCF 1934 i
-on. 1992. Environmental issues, environ d the

ere identified as core areas in the cummenm
Although, many staté boards and CBSE emphasized the need 1, e‘:leIum‘
g ent, there was very little perceptib]e chl;i,ale
ge

children about our eavironmen®,

i, our approach 10 EE transaction. NCF-ZOQO‘& NCF 2005 has ;

enOMMOUS emphasis on EE to the extent that it is projected as of gz:ld
ve

concern in school curriculum that is as important as other schoo] Subjeqy
= ae S‘

The attainment targets and programs and activities of study f,
science present opportunities for leaming about environment throy or
science, geography. civics, and social environmental aspects cay, b
€

t. For example, energy sources, the procegs f
0

understood to a great extent. FOT & :
life and the effect of human activity on the environment. The following

attainment targets are particularly relevant in class III to XII science g
social science curriculum of NCF-2005.

They can be listed as:

- Exploration of Science

« The variety of life.

- Process of life

« Human influence on Earth

Mponep,

- Types and uses of materials

« Explaining how materials behave
* Earth & atmosphere

* Energy

« The natural resources & conservation

N

—

v

/— \

UNIT . 1y
EVALUATING Oye

pHYSICAL SCIENCEg

, Indicators of Quality Learnip
Classroom Learning wigy
Physical Sciences.

OMES oF

g am‘i Major [ssyes in
Specia] reference ¢,

» Concept of Test, Measuremen¢ R
, Differentiate between valuatiop,
‘Evaluation’. :

¢ Qualities of a good test, Principles
construction .’:‘pf.”_an achievement test Blﬂnd sfeps in
Question Paper, Item' analysis, it
_F_.Eulﬁple:chbice questions, Diﬁ’gn;s
teaching in physical sciences,

the terms ¢
s -
Examinatiop’ and

Construction of
tic test, Remedial

. ~(}\¢'1;‘t_ip_,1:_€i'_us Vakl/l'fd_‘ Comprehensive Evaluation
Formative and Summative Assessment. Gradi :
T y Grading

¢ Selection of Appropriate Evaluation Technique

335
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| Indicators of Quality Learning and Major
| Issues in Classroom Learning with Special
Reference to Physical Sciences

M

“Real education has to draw out the best from the boys and girls to
be educated. This can never be done by packing ill-assorted and unwanted
information into the heads of the students. It becomes a dead weight

crushing all originality in them and turning them into mere automata” -
Mahatma Gandhi (Harijan 1 December, 1933)

Guidelines Provided by Sarva Shiksha Abhiyan (SSA)
for the Cause of Quality Learning:

Sarva Shiksha Abhiyan will make efforts to take a holistic and
comprehensive approach to the issue of Quality Learning. Efforts to
decentralize the whole process of curriculum development down to the
district level will be made. Reducing the load of non-comprehension by
facilitating child-centered and activity-based learning w'll b= attempted.
Learning by doing, learning by observation, work experience, art, music,
sports and value education shall. be made fplly integral to the learning
process. Appropriate changes will be. made in the evaluation system to
make it more continuous and. less threatpning. Performance of children
will be constantly mor.li.tored in consultation wi.th parents but shall not be
restricted only t0 cognitive areas. Teaphers’ role in preparation of textbooks
and secondary learning materials will be enl}anced. School timings will
be made contextual. Based.on a broad curr_lculmp framework, districts
would be free 10 d'eﬁn.e ﬂ}CIr co.ntent .a.reas m.theur local contexts. State
and national jevel institutions will facilitate this process of decentralized

337
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arrangements for development of curriculum and evaluation sw
um and evaluation reform will be as fojo
Ws:

guiding principles in curricul
&a) Teacher/ community participation in material preparatio
in developing a school vision; N ang
(b) Focus on good quality printing, illustrations for books alongs;
improvement in content; freedom from ‘cheapest synd;-(,mgs.1 (.ic
matters of children’s books; €
(c) Use of local dialectsas language’ in classes one and two;

(d) Community-based and school-based projects for w, k
r

experience;
(e) Association of
(f) Primacy to cultural activities, art, sports, etc.
(g) Content based and motivational training for teachers;
(h) Continuous assessment of students for all round deveIOpmem;

local artisans/workmen in school activities;

(i) Facilitating child-to-child learning;
(5) Looking upon quality improvement as integral to a holistic

School Improvement Programme.
Teacher as Resource Persons: Efforts to identify teachers as
resource persons will be attempted through adoption of objective criteria,
Teachers as resource persons could then interact with pedagogy experts
and other teacher educators to develop useful learning approaches for
children. Efforts to recognize the unique learning needs of children must
be made. The diversity of learning environments and learning approaches
should be encouraged and teachers should have the freedom to experiment

on a much larger scale.
Interface of Teachers and Teacher Educators: Interface of

Teachers and Teacher Educators is critical for developing a context specific
intervention. Study tours of teachers will be encouraged. NGOs with
experience in pedagogy will be associated in developing capacity among

teachers for innovative practices. -
Key Indicators of Quality Learning: Hereunder listed are certain
key indicators of quality learning especially as regards the subject of

Physical Sciences:
1. Development of Appropriate

the development and assessment O
curriculum, the interactions between teacher and chil

children with special needs and diverse language and cu

Curriculum: This domain includes

f developmentally appropriate
d, and attention 10

ltures. Indicators

TORS OF QUALITY LEARNING AND MA

0 Jgliy learning in this section inclyde da;;on
p r?fesslonal development ang feeq Y and week
0 he curriculum model. back

7. Safe, Hea“]_l)’ Indoor ang Outdoo
- sironments provide the framework forr E'::vim
lopment: I:leli::lpl.) tirtthe imPltﬂnentation(‘;rltlj?m :
o of;p_i si(ills c:a sl i OPportunities for ch;:mumcmum through
P,,cncet el 1 » aNaTyze, socialize, and prop| N 10 experiment,
cnﬁwnmigi a SIzEToV:de support for the health saf: ™ solve. Quality
g il | of quality learning ip e 4 nutrtion of
. designation 0 both indoor and outdoor ¢ alzr» section include
arning that are used on a daily basis; variery oty play aad
f nature and science, especially the study of Physj;, legmlls for study
clences.

3, Workforce Qualifications and P
. ) rofessi

snsure children’s healthy development t‘;s:lt:lal Development: To

alized naim_ng in early childhood educ,ation angr: S At
4lon with ongoing professional development that s I?ﬂ'}:"ﬂt knowledge,
classroom actlvme_s, 1pcreased understanding of childre nl’s ;ﬁi:; Cnha-nced
development z}nd 1-ts 1mpact on development and learnin lnd.e motional
yality learning in this section include lead tem:l:ersg.\pvlmmmm e
pipimum prescribed qualifications along with the l.ne.et the
pmcribed experience to their credit. S

4, Family ?nd Cc.)mmunity Engagement: High-quality leamin
programs rec_ogmze the interconnectedness between the child, the familyg
e community and the program itself. Relationships with families ar;
built on mut.ual trus.t, respect and a willingness to involve them as full

ers, while providing them with information, resources and support.
[adicators of quality learning in this section include the presence of
un active parent Advisory Board; the capacity of the program to
canect families to resources and to the assistance required for
dildren’s development, early literacy, the teaching of Physical

Sciences and approaches to learning.

5, Leadership, Management and Administration: High quality
kaming programs require effective leadership with management and
uministrative practices that ensure a stable work environment. Other
ndicators include a system of technology that allows for data collection
ud tracking of children’s health, services, absenteeism and educational
information, staff qualifications and professional development and
financial record keeping. Leadership, Management and Administra tion
-l three are good indicators of quality learning.

Y lesson plap
s,
to ensure failhfulnm

Dments; Program
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sroom Learning: Dy GATOHS OF EARNING AND MAJOR

Major Issues in Clas y : “

. them every day especially the §;

This is by far the most common problery ; facife 4rop silence in th e Science eq -
1 : e che

ci ’[tha\’c pin p classroom for eff 1S Who really i,

o
e

gl rking during school h te
teachers. They &1 70 e I:lg 1 ¥ lass i OUrs-but alsg _5- P s ective teaching Jearn:
back a lot of work home- paperwork, testing, €lass Interruptions, atiey kg p s5- sl
! to students with special needs, aJ:ld researthul\g for ‘le‘ss‘)n Materig) tion EVALUATE vo
o class activities were the common time-consuming activities. Ope Proban S URSELF
il that Physical Science teacher has to face In the classroom | caming len, o wha I ,; ic thn OfQuaﬁty e
| number of interruptions. Thes® interruptions come from a varig, in general and especially for scignc, cllnngthestudents
sources. Parents picking up their children early, announcements ﬁ.: W of 2. what are the major issyes in th o
office, club meings, batiroom DEHEC phone calls, pictures, fir, c'it:'; X a teacher has to face especiaﬁ Classroom leaming that
intruder drills and mo% distressingly student mISbEha‘f“’r‘ These thil 5 pelongs to Science Group? Y if the concerned class
add up toareal problem and consume most of the precious time_ n : it et Reihan e
2. Students Get Bored Easily: Children today are exposeq " the major issues i the Classroop Y Leaming and
forms of media including music, video, and images instantly thank(:a” 000 m that a teacher faces.
Smartphone and social media. Socz?l. rf1ed1a pla‘EfgrmS popular wiy |:0
young generation are designed to be nighly engaging and addictive. W

d to such an interactive environment at home, tp
3

children are expose : _ .
easily bored and distracted if the lesson in class is not engaging ,
:

i - teractive enough. Gone are the days when teachers could teach a egq
f using through the prescribed text books. Physical Science teachers no:r

have to use a mix of text, audio, video, and movement-based activities,,

ensure that all students are engaged and learning.

3. Lack of Discipline: Distractions such as talking, fighting, yg;,
Smartphone is really making it difficult for teachers to keep the focys OE :
the lesson. The situation is 50 bad that any small incident can trigger ,
fight in the class. Thus, it becomes quite difficult for a teacher especially ‘
a Physical Science teacher on concentrate on his lecture. The energy of
the teacher is more consumed nowadays in disciplining the students rather

than in the teaching-learning process.

4. Students in the Same Section at Different Academic Levels; A
teacher is often faced with a situation where the academic levels vary for
many students. It is particularly so for the Science teacher as almost each
and every topic of Physical Sciences is linked to the other topics in one
way or the other. This is a major challenge that results in more attention to
students lagging behind and complaints from children and parents who
find class lessons too easy.

5. Over Involvement of Parents: At times, parents getso involved
in day-to-day activities of their students and it becomes difficult for the
teachers to manage them. Parents go out of control when the class teacher

puts restrictions on children. These challenges are real and school teachers

Y get




Concept of Test, Measurement
and Evaluation

Test is used to gather information.
Information collected through tests is presented in the fo,
m

of measurement.
e That measurement is then used to make evaluation,
—_—
CONCEPT OF TEST

What is a Test? A test is an assessment intended to measure test.
takers knowledge, skill, aptitude, physical fitness, or classification in many
other topics. A test may be administered verbally, on paper, ona computer,
or in a confined area that requires a test taker to physically perform a set

uirements. For example, in a

of skills. Tests vary in style, rigor and req
closed book test, a test taker is often required to rely upon memory to

respond to specific items whereas in an open book test, a test taker may
use one or more supplementary tools such as a reference book or calculator

when responding to an item. A test may be administered formally or
f an informal test would be a reading test

informally. An example 0
administered by a parent to achild. An example of a formal test would be
a final examination administered by a teacher in a classroom or an L.Q.
test administered by a psychologistina clinic. Formal testing often results
in a grade or a test score. A test score may be interpreted with regardstoa
norm or criterion, or occasionally both. The norm may be established
independently, or by statistical analysis of a large number of participants.
Concept of Test: Ani nstrument or systematic procedure for

measuring a sample of behaviour by posing a set of questions in a uniform
342
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epl OF TEST, MEASUREMENT AND EVvaLy ‘
ause a test is a ATI0
el Bec 1d fOl‘m of assessm N
ﬁ"ﬂ" «How well does the individy, ent, tesys also an 343
. ) SWer th
Ithe e

jons : .
1 . P o
* Smndarim:s Testing: Standardizeg tests .
. An assessment is are
ments: £ *5 general| ofien
Or more g, dents collection and

;ﬂ”SIS ized, this means that a part;
rd y partlcu|ar When tests are

2 .
¢ that will be scored and analyzeg tﬁ’; 0:ap Of Students wil e th
me way, § .

el .
:?h dentis theg compared to the rest of e gro Y. Score results for
dents performed. UP to see how we]] tpe

v

0 ncept of Measurement

oftenly evaluation is confused with

Jight difference be}ween them, Measurzarsnl;retrngnt. But there is 3
entation of an object whereas evaluation re MU 1s the numerical
011,m.gasurement. It answers the questionp‘l:t}?_lsgnt both fT}easurement

aluation answers the question “How goodn WIH;UCh "? Whereas

gasul'cmem we say that students secured 7 marks.(-) "'In thg case of
grement; however evalqatian tells how good slugte:tf 10 it refers to

; ’Take‘az‘mther example if we say that a new born bab Sel:iured in the

S35 Ke it is measurement. _Evaluation tells us how goo g ita‘soa weight

eak OF strong? Was the Weight is normal or abnormal? is? Was he

There are some definitions to clear the meaning of measurement
nt:

I ure.PﬂEn! refers 1o o j

“Measurem: fe bse'rvang.ns that can be expressed

iatively and answers the question “how much”~
———— r

—Remmers, Gaze and Rummel

«Measurement is the process of assigning symbols or numerals to
Jrvations objects or events in some meaningful or consistent manner

an
yalud

obs
gecording 10 rule”. —Mahesh Bhargava
“Measurement may be understood as the comparison of a quantity
e scale for the purpose of determining (within the

with an appropriat.
jimits of accuracy 1mp
\alue on the scale that

osed by the nature of the scale) the numerical

corresponds 1o the quantity [0 be measured”.
—Carter V.Good

So in the process of measurement we assign numerals value or
in a quantitative term.

express the result of our observations
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od as making informed judgme
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:0, cril
ce between Measurement and Evaluatio : des m and wheth nts on g a5

n, Mming rogra €T Or not the py, € overal| va|ye of the

Differen
3 Measure 3 Evaluation i :
tion m " Y n is a .
Evaluati ent L[ ot ©0 doofany educationa lloglca], Straightf ccomplished yyhgy is
| part al program, Process that js an

| -
| .
. ; t. Itis 1. It is narrow in con
el S -
; if completed without : -
p riiore comprehensive. s P e M'“"ot be ” I?l g evaluation. [ts maj, i .lcar'mng Process
l t provides the quanh}a_tlvg_,a_ﬁ'_. g 3 nited 10 quantitatiyg ; P,oveme . S, evaluation js 5 JeCtive is qualitagiy
o e pogamiaingi | * Goralalon *SFESa) | ot e 0 of promane e el
\ of the _outcs of ?‘J_Q".!Ei?.f a ._te_f‘E'Ji_Qg- jW8 .4 with its improvement. Evalyasi Or achievemen but T
| 15aching- learning process. garning process. @ and dynamic in a situation wh on I:S 3 continuous proce a'sl°
I . - ; ere the ohios: ss, all
~ questions_‘how | 3. Itdeals the questions « ng to € objec ’
3. It deals the q mach?” S "how ; m reI.ap g tofal development ¢q) fo ] tlv'es of a course or
I _goods el o | ’d gon-cognitive experiences. @ variety of cognitjy
| 4. " eals with numerals values. | & ZZEE ST he bringing G AND CON )
: modification in CE
, behavior of the stﬂdeﬁ'tfr“*? | MEANIN P, PT OF EVALUATION
| f . . ; ' According to the booklet of
j/ﬁ./ Evaluation does not_depend- 5. Measurement is the part of tion” the process of evaluation d NCERT named “Concept
upon the measurement for its the evaluation. = gralu ecides about the following | of
rosults, pin Olowing three
i It ] iﬁéludes the value- 6. It does not always inclug . To what extent the objective has been achieved 2
= “Judgment. value- judgment. ¢ 9. The Learning Experiences provided in the el - h
. . i . ive to what extent? class have be
eans and 7. ltis limited to ce effective ent’ en
} oA, vatien, 8 2L e well have the teaching obj
fechniques are used. and techniques 3. How ve the teaching objectives been a
. ' CCO i
~1t is a means 10 an end. 8. Itis a means not an enq. completed? mplished/
— These three facts complete the cycle of evaluation. Teachi
. Teaching,

ves, learning experiences and behavioral changes are linked with
1

ay that evaluation involves the measurement objectives:
n the process of evaluation.

In the end we can $§
ment techniques (Qualitative) each other 1

antitative) and non-measure

techniques (qu (
as well as the value judgement 0:, :hi1 progress of the \I;Uplls_ Evaluation neans
ey B x ] t |+ .
walaton Measur'emf:nt on . @ummcn alue judgement oA syswmatic process.
(Quamlta!we) (Qualitative) ——
- g Collecting, analyzing and interpreting data.
___-_.-—-———'-__—_r — - - —
CONCEPT OF EVALUATION 0 Assignment of symbols.
O Achievement of instructional objectives.
_____._—-——'—_'__'- _— — —

Introduction :
a0 Answers the question “how good”.
e —_—

Evaluation must help us to achieve an education aim with a greater
Definitions of Evaluation

inspirational quality and a new dimension of power
Evaluation is needed every time, when we consider some kind of In the words of Kothari commission Evaluation is a continuous
change. As all sides of education are in a continuous change now a day, ess. It forms an integral part of the total system of education, and
of evaluation has over the years acquired 1 isintimately related to educational objectives. It exercises a great influence
d teachers methods of instruction and thus

we need evaluation. The process
a certain mystique which causes apprehension among many continuing on the pupils study habits an

educators. Of all the elements in educational planning, evaluation is the belps not only to measure edu
most misunderstood and maligned. In its simplest form, evaluation can

cational achievemerit but also to prove it.

>
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The techniques of evaluation are means of collecting evidences ab
the students development in desirable directions. Out

«Evaluation as @ continuous and_comprehensive process ),
takes place in the school and outside school, and involves thcp@?ch
of the pupils, teachers, Pﬂfe"f{_ﬂ’ldﬂﬂ”j’y. with_a view 1o m-'o;,
changes in the child and in the whole education prnccs.si‘-‘—h_—gke
—R.C. Shap,

urpose or an idea of what is “gooq
t of the individual of society or bouo:-
1"
—Remmers and Gag
e

National Curriculum Framework (NCF) ‘For school educatj,
n

2005°. Evaluation is 3 systematic process of collecting, analyzing iy
students progress and achievement both ;
n

e areas of learning for the purpose of taking

«Eyaluation assumes @ P
“desirable” from the stand-poin

interpreting evidences of
cognitive and non- cognitivi

variety of decision.
of making judgments that are used g5 4

«Eyaluation is a process
of establishing goods, collecting evidenc,

basis for planning. It consists o,
concerning lack of growth towards goals, making Judgments. It is

procedure for improving the product, the process and even the gogls

themselves.” —Wiles
“Evaluatio nding cycle of formulative goals

measuring progress towards them and determining the new goals which
of new warning” —Clara M. Brown
easurement, which means objective
r, it is broader than measurement and
een given 10 certain values, standards
nce has been made in the light of the

n is an never €

merge as a result

Evaluation involves m
quantitative evidence. Howeve
implies that considerations have b
and that interpretation of the evide

particular situation.
“Evaluation as a systematic process of determining the extent to
re achieved by pupils”. —Dandekar

which educational objectives a
ing and interpreting evidences

“Evaluation is the process of gather
(s as they progress through

on change in the behavior of the studen
——Quillen and Hanna

school”.
ation

Characteristics of Evalu
d continuous process.

T . P .
__A7 Evaluation Is 2 systematic an

|

o %fITEE:'T MEASUREMENT '
2 a pa 10N means bOl EVAL
//f child’s deVelopmeni‘ Scholastjc and TioN
. HOR‘SCholasﬁc - M7
of me pec

Evaluation em v
o Pl(}y 5 varie
measure student’s behayj,

I.

/4./Evaluatlon 1s both qualitari
i Saan iv
5 Pvg u.anon IS _Sclentific ande and quap
mfil\v’l.dlla] student are anaisystematic, The "alure,
scientific and systematic Yzed by e o Activities of ghe
0 pe

6. Evaluation helps teache
activities. s to

uation tri p

7. Eva: tf!:m t;'llels to equalize performan
8. valuation —EM adi ce and objeey;
action. B ‘ii!lg_gr@ents 2 Jfﬂlves framed.

=05 and decidip .

9, Evaluation is a comprehens; 8- remedial
BT, TCAIg BT s e a3 it
S R R a1 valuaton s Ot
valuation ; Evaluatio, lives,

10. IS a cooperative process . procedure,

parents and peer groups volving students it

:  teachers,

1. Evaluation is child- centered as jt
and not the teaching process

From the diagram it is clear that b
. . the differen
. t

say plllcziu's of[ ; te?chmg-leamlng process inﬂue;(c)mponcnts or we

working an results o each other. In this way ther T and affect the

ship and interdependence among the diﬁ‘ere:t ::Zsma" intimate

ponents or

,glation .
f a teaching learning process.

pillars ©
) Evaluation procedure

(oral, written test

observation etc.)

g1ves importance to learning

Content (Curriculu

/ Syllabas)
L 4

Objectives (Well-defined

Y
y

purposes of instruction)

Teaching-leaming Adtivities/
Experiences (Methods,
experiment demonstration etc.)

Fig 12.1 Aspects of Evaluation
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PURPOSE/NEED/

FUNCTIONS OF EVALUATION

1. Helpful in_the improvement of_the rogram : One of
Thost laudable reason For conducting evaluation is 1o imp the
t of a given program or specific leanl:i):e

g

the quality and conter!
activity. The course could and enhanced as a re
of the evaluation efforts employed by the planners. Basedsuh
such communication; control over the whole program °i'1

s

possible.
zW:mmeendofﬂm .
GM/MW/_LJ&M\ML%E
class. The quarterly, half-yearly and annual exams are men, a
for grading. ant
It helps the students in selecting

3. Selection of the students :
m_,m ; for further study.

4. Program Planning * Closely related to program improveme
= use of evaluation for program planning. Comments from
course particip: ead not only to improvements in m
current educational offering but also can be the stimulation foa
developing new Jearning activities on related or totally differe r
areas. In Addition, if evaluation data indicate that the objec tiv:t
of the program were 1ot achieved, a decision might be ma d:
ffer a similar one with minor alterations

to repeat the course or o
5. Identification of problem s : A teacher like a doctor
and weaknesses of his students

7es the problem areas anc.
valuation plays an important role. We

plems and try to solve them.

6. Providing motivation to teachers and students : Evaluation
helps in providing mg_trirva_ﬁ_on 1o both teachers as well as students
i the form of ap reciation, grades, division, Oerz_iﬂcate{em
These helps in motivating the persons who received it as well
as a challenge for others to get such incentives next time.

7. To provide uidance and counseling : The results of
evaluation helps the teachers and parents 1o provide
information about their child. According to their abilities,
potentials and interests they provide the educational,
vocational and personal guidance to the child.

8. To bring im rovement in the overall process of edu

- Evaluation implies objective- based instruction and a

continuous assessment of the progress of students. This leads

to the improvement in teaching- learning process which helps
in improving the overall process of education.

identi 1€ | em
For this la_e_nti@gz_itiog e
find out the various pro

elpful in :
¢ T’Hhe eredbac;htz stﬁ:ffe':;; °.r._'_'lethod:j
methods_, and strategies ocrm r‘i'g«'i_rding(;f fc‘a hing : |y pro
appl'Opl:late method of lcact]fiachm ive Vides
0. To sehiee the obietivs
the success of teiﬁ;;:;‘a:’; achi:vzg lyutrh .
upon the evaluation, Whole 'cducznif;?:mqw':s Or not. §o

. 15 of Evaluation

cse are the aims .
icnce'[:h ‘ of evaluation relateqd to the teach:
s |. To evaluate the overal| dey €aching of physical-
5. To help students with elopment of chjjg

solutions. TeSPect to their pyof

. problems i
3. To e_vaIu:flte achievement, int and thejr
provide timely education;u o :
and counseling to the nee d’yP;rso
4. To provide base for remedial Wudents.
difficulties of the students, ork by diagnosing the leamni
5. To help in the selection and organizati aming
for the teaChing. of physi CaI_SCiLZ:(:leOn of learning experiences
grade and teaching- learning situati related t0 a particulars
6. To analyge the teaching- learnin i
the teaching of specific topics ngz‘et!‘ods apd strategies for
7. To help the science teacher for bette )'Slral-§0lence-
his teaching task according to the [:ele’danmng_and organizing
prevail:ng teaching- learning situations Pty
To analyze the teacher-stude .
i better planning and Ommigt?::Z?z;Sa;gkhelp lhz’: teachers
needs of the students. according to the
To analyze the effectiveness of teaching ai :
equipments used in the teaching of pﬁl;fs?faf;gfma;d vaets
To help in examining the curriculum and syllabus of‘ teaching

of physical-science.

9.

10.

Scope of evaluation
Evaluation is a broad term. It talks about overall development of

the children. The following aspects of a child’s personality can be included

in the scope of evaluation.
1. Knowledge : It includes how much subject-matter the student

has learnt.
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Comprehension : It talks about whether the stum%l
explain and describe the leamt matter in his own langy, ¢
thought Suage
Information : It includes his abilities to search and acgy,
the required information regarding a particular topic,
Skills : It includes the entire practical inﬂlesubjectand
experiences that are provided to the students which gre Work
practiced. 10 be
Tendencies, attitudes and values : With the methq, dolo
teaching leaning experiences (provided by the teachers t%)’ of
students.) and general classroom environment devﬂ;g:

tendencies, attitudes and values.

ang

Mulate

. Mistakes of students : Evaluation tells why ‘miStakes -
e

repeated. It provides remedial work and helps in reductiop,
mistakes in future. St

. Physical health : Evaluation of health determines a student’s

abilities and capabilities of hard work.

Advantages of evaluation
1. Helps in the improvement of students : Evaluation jg an

index of student’s achievement. Its outcomes tells that there

are some improvement or progress is there in a child. It a]g,
asses its qualitative value. So the assessment of the progress

of the child is its main function.

2. It reveals the strengths and weaknesses of the child -

Evaluation is a continuous process so it reveals the strengths
and weaknesses of learners more frequentl).r, so that the learners
have better opportunity to understand and improve themselves.

3. It has the twin purpose : The syllabus provides a statement

4.

of purpose, means and standards against which one can check
the effectiveness of the program and the progress made by the
learners. Evaluation not only measures the progress and
achievement of the learners but also the effectiveness of teaching
materials and methods used for transaction. Hence evaluation
should be viewed as a component of curriculum with the twin
purpose of effective delivery and further improvements in the
teaching-learning process.
It is the fearless examination : Evaluation is seen as an integral
part built into the teaching-learning process; it will become
continuous like both teaching and learning when evaluation is
subsumed into teaching learning., learners will not perceive
test and examination with fear, so it is the fearless examination

pT OF TEST, MEASUREygy

, Preparation for future |

which lead to dia
learning.
Classification of sty

students into differ 5 : Evalyyy
, en uat
suitable for what ! Brades or el

el is deci Of coy W
iy ccided throygp evaﬁ;:tiz:,nd Which spy4 'ch Stugent ;

Enosjs

Helps in goal atty; .

: ‘ n is at
educational OUICOmesn;::. : Ev, on | What

Every educationg| Pro ged ip term § goal directeq
development of the 8ramme shoy] °f goal ataj "y
helps in the achievien?:nall of the chi]: am for all rr:lfn:j.
scholastic and co_scholas’EcOf ese goals l;l;hmfo evaluatjop,

: aSpec Consider;

behavioral changes spqy, 4 bepdolrsle ilhe hild s aetr:;f- both

. 1
I g i

echnj : each

the leamer or hc'lps Niques of teaching. Wiriczlnffkes use of

3 in attain:
evaluation. Altaining goq;

- p ife : Evalyas; \
the ability to take risks, to be adapta;']‘;ﬂtlgelps f;n their leamers
s € flex;

with constant change and becopme lifelo
n

context, learners become k
enablers. dynamic leaders vy;

EVALUATE YOURSELF
What do you mean by the Conc
e 3 epts
and Evaluation in the field of teaﬁhifg-gt}nﬁ?m’;‘;'?t

Define the concept of Evaluation j b
: n cont
Education. What are its various characﬁi‘:gg;u"e field of

What do you mean by Evaluation? Explg;

: d plain the need and
devices of testing students’ performance in '
il the subject of
What do you mean by Evaluation? Explain the importance
of Evaluation in teaching of Science.

What are the various kinds of Evaluation techniques in the

Teaching Learning Process? Enlist them.

What do you mean by Evaluation? Discuss the need and

importance of Evaluation.




Differentiate between the terms
‘Examination’ and ‘Evaluation’

Examination is not a continuous proc::;s; ::')ather it a Proces,
which occurs after a period -of3 or 4 n::s): s. On the other -
Evaluation is a long and continuous proc. 2

The two terms ofevaluation‘and examination not only deserve ¢, be

d d but more s0O distingmsl:ned fc?r being appremated: While tp,
understoo the Examination is t0 identify the level of attainment :
purpose of .ct of time, that of the Evaluation is to further improve 1,
particular poin . With'regard to coverage, while the latter tends to mainy
level of auammerzjemic and scholastic aspects of personality, the forme,
focus on the aca within its purview the total personality of the studep
B oin i holastic aspects. With regard to periodicity, whjle
including the co-s¢ events at fixed points of time, the former assumes

inati ists of .
examination consis ad over the total span of the teaching and leaming

rocess spre . .
the fom}t Df;ulzs a:-'; / ; ols pressed into service by the latter are just a few;
The techni

ide variety of them.
the former use'S a ‘i": Ancient Days and Modern Times: Our system of
E\'alua'!tlﬂ.“ ient times was evaluation, unlike the present one
judging P“P'lsf mn ‘.anc1 -ented. Being built into the total teaching-learning
which is exam-mat:on Ol:m our ancient system of judging student abilities
process as an lnt?gfal F::ompan’- d to being segmental, flexible as compared
was cfomp.re.henswfi!lajenuic as compared to being system centric.
to being rigid, pup teach also used to test. Evaluation used to be,
Those who -ust_addto ents on the basis of the focused obser\fanon of
mls&basfd-gg?’nl;:sogeinand behaviour of the students, which was
the day-to
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o in its varied ramificatiop, The
I i i y u
" st certainly valid ang reliable

” .
= ons but surely more authenge tha es
t
Che a
% Stedang e:n * Which the

,.ﬂl‘“al;mplamed in India. The te,,

o is ﬁsess.mer?t Was honoureg by eve b

e 5] examinations was impoca and b ody,
s her; and dubbed our ancien System
¥ gluable approaches with syqe - and - Jective,
o 4us of a time tested cultyry heri‘age Olfmpersona] co
f e‘,amalion- ace

J The newly introduced eXaminag;

On system
ommon Man as a more methogjcy] and s Sl’e‘::aftipub  appealed 1o
Ihcdeits acceptance smooth. It wag ndeed a poigiggyy ey e This also

ly Motivateq decision

jnking examination certification £,
n cconomically viable

fl:‘ r jobS as 3
c10r . ¢
ith the separation of pre-upiverc:
v b d I:)f the Unj pre. l.mwers“y education and examinat;
jing the neecs ¢ “Niversities (of Bombay, Caleutta ViR
wccssitaled an Increasing number of g econd and Madras)

. ary Sch
ﬁmbﬁsnment ofsch_oolheducatmn Board, the firs o}lr‘wl:icio\l;sa:t: o
CUpin 1921. While it was responsible for deve]oping the COurseI:zdf

, enunciation, teaching and learning approaches and evaluatjon
(egies for what they are now termed as secondary and senjor secondary
inations, external examinations earlier thap class X were also started

by the states.

Post indepe'ndence Era: Pevelopments after 1947 have been
aluable and nat:on/l9c al specific. The- first University Education
Commission, 1948, chaired by D'r. Radhakrishnan stated in unambiguous

s that if they had to suggest just one reform in the system it would be
Eat ofexamination. The Commission further expressed its dissatisfaction
Jith the cognizance to only the performance at extzrnal examinatiogg and

elining of class work in the final overall assessment of student abilities.
]s,:d; ;refol'ﬂ'; recommended that 1/3 of the total marks be devoted to internal

ssessment. : .
This was followed by the Secondary Education Commission, 1952,

i i is commission carried forward the recommendation
e bﬁl?:llclr?:ll:narz;n]g:)smmission still further and recommended that “ﬂie
ofll}e i ded (to students) should contain besides the resul'ts of pt.1bhc
ccrtlﬁ_catl? i different subjects, the results of school tests in subjects
cx?imn:::?aﬁigln of personality attributes not included in the public
and ev.

examination as well as the gist of school records”.
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CE (mp
The work of the NCERT in Examination Refonrl?eive‘(ﬁ‘l

acceptance in different parts of the country. It was praised by the Kmhld?
Commission in the following words: i

“During the seven years of its existence, the Central Exq
Unit has made a multi-pronged attack on the popularization of the ,
concept and techniques of evaluation. It has worked with tho"“'andsew
secondary school teachers in seminars and workshops, introgdy,.
hundreds of training college lecturers to the new techniques, esrab;,-shz
a large pool of test items, trained paper setters attached to differen, Boay, 4
of Secondary Education, published a good deal of literature on evalugyj,
and carried out and sponsored several studies and investigq "

. w tions 4,
various practical problems in examination.

A less known Committee constituted just before the NPE, 1986,
the Narasimha Rao Committee on Examination Reform. The mosy
important aspect of this report is that for ea.ch measure of €Xaminatiq,
reform suggested by it gives the benefits that it will yield to educatiop, In
fact this report laid the foundation of the ]*_JPE 1_986 related to Examinati(m
Reform. The two in fact can be called mirror images of each other,

Minagjg,,

Issues Related to Evaluation

Some of the basic issues in Curriculum and Evaluation do alsq need
to be addressed. Curriculum deserves to be treated as a coherent who|e
and not segmental, in spite of its distinct division’s viz. Objective,
Curriculum Content, Curriculum Transaction, Curriculum Materia| ang
Educational Evaluation.

Examination: Examination focuses on high-stakes. educational tests,
such as the central examinations in secondary education, and entrance
examinations in higher education. Research topics are s_tandard. sefting,
linking and equating of assessments, test bias and.dlffereptlal item
functioning, optimal test construction, and the use .of mngvatw; testing
formats. Special attention is givento the methodological and psychometric
foundation of these applications. »

The term ‘Examination’ originated in the 1610s, meaning “test
of knowledge.” . s

The term Evaluation originated in 1755, mtzamng action o
appraising or valuing.”

i Evaluation: Evaluation focuse:s on the de'veh;fr:]h?;x::}
implementation of methods for edu.catlonal evaluatlciz S il
individual level. Important applications are l-arge-:::rance s
international educational surveys and quality a

yas intended (learning, progress, behavior) and what was

NTIATE BETWEEN THE TERMS -

o is perhaps the most complex ang |
Ev«a at in the |dea of C\’aluation is ‘walue ueaSt

e o s engaging in SOme nw
dOIﬂ_B . prOCQSs tha . ¢
fr’ ation that wllll i}elp US make 5 jud e::t lsbdeSlgned
5 perally’ any evaruation process equires; - OUta given Situatig
i ' n.
2) [nformation abou.t the Situation iquesg
prella term that takes int account sych i A Situation s g,
™ xds, procedures, and so op, eas :

d itk : en we
st rocess Will yield informat evalug

ion I .
lhﬂwpﬁateness, goodness, validity, lega]; ¢garding ¢p, <0

ty, etc,
;eliﬂblc measurement or assessment , » Of somety
s as

been Mmade,

b) Temperature of the classroqp, they
cmometer anc_i take several readings at diffe
the readings. That is simple Measuring,
a“s us nothing about whether or not it j ap
tcrdef to do that, s'a'xdents would have to be
galid way. That POIIIHEfP;Soc:SS is what evalua

erage temperature o egrees is simply information |t :

:‘fl thegmmp?,rature for a particular purpose that PfOVidesI:h 1: tch: t:;:t:::
aluation. A temperature of 75 degrees may not be very good for some
qudents, while for others, it is ideal for leaming, We evaluate every dey
Teachers, in particular, are constantly evaluating stud .

: ents, and such
uations are usually done in the context of comparisons between what

obtained.

rthi ness,
mg fDr which

Would neeq ¢,
Beta

The aVemge lemperahue

Propriate for leaning, [n

;.)ollf‘:d in some reliable and
tion is al| about.AcIassroom

EVALUATE YOURSELF

1. Differentiate between the terms “Examination” and
“evaluation” while evaluating outcomes in teaching.

2. Write a note on “Evaluation” in the ancient days and
modern times.

3. Write about the introduction of Examination system in India
initiated by the British Government.



CHAPTER 4 &

oy S5 IS

{ Qualities of a Good Test, Principles and Steps i
| Construction and Use of an Achievement Test, Blue Py,
and Question Paper, Item Analysis, Construction of
Multiple Choice Questions, Diagnostic Test, Remedjy)
Teaching in Physical Sciences

Qualities of a Good Test
The following figure represents the criteria of a good test -

Good Test
Technical Criteria Practical Criteria
Reliability Ease of Application/
Validity Administration
Objectivity Cost Effective
Practicability Time Frame
Discrimination Acceptability
Standardisation Scoring and
Utility Interpretation
Accuracy Usability
Clarity Gradation
Predictability
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claims to measure. For example
measures linguistic ability, 1¢

scientific knowledge for it ¢, be L\lfsa:li[:e

Rell?b'hg A test is. reliable to the ¢

cO_TISISFen,I Y, from one time to another, Jt H)l( ol Fay
with Slm:j -?-f groups, It s:hould rate the saxmUSt fun(?tions P
same or dif erent examiners at the same il e
difference in score should be negligible Lt fhe
Objectivity : A test should yield a clear

performance the score being inde dSCOre value for each
judgement of the scores i.e. an obj p?n b
same or the nearly the same score
scoring it.

Practicability : It should be eas

. R Y to admini

suitable for both bright and dull sludentsn?llt:lsslt::)rl‘.llg ::ﬁ:]d Ee
er be

too long nor too short. It should be usef;
ul
teachers and students, and acceptable to Both

the acquisition of

iscrimination : Test i PP
Dis A est lllem. must d|s'cr1-mmate students a wigely
as possible. As discrimination can distinguish between a persoh
with greater or less ability. So thai they score mo

re i

or marks. o less point
Sta.nd.a.rdisation A test ShO}lld have all defined s’eps. If
reliability and validity of an item is known, it is called its
standardization.
Utility : An item should be easy and simple which should involve
less time. A test item should expense negligibility. The questions
should neither be too difficult nor too easy.
Accuracy : It deals with the ability of an item to measure least
count or smallest measurement that can be made with the help
of the test i called accuracy.
Clarity : The languige used in the questions should be simple.
clear precise, specific, easy t0 comprehend and unambiguous.
Graded : A test should be graded according to the age,

intelligence, maturity level of students.

Predictability : A testitem can give a forecast of the possibilities
oTTne students. Thus predictability is to 52y in advance what 1S

expected to happen.
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* Economical : A test should be economical both i
and time.

. Sco'reable : The test should be such that during seqri
subjectivity can be kept at a minimum and the scorer doem\:m
bored due to monotony or laborious nature of papor. st

nterms OfCOSt

¢ Simplicity of Administration, Scoring and Interpretag;
It should be easy to administer, score and interpret clearon )
instructions for administration must be provided. A score lzcm
guide most accompany the test. i

Prj iCipals and Steps in Construction and use of a
) Achievement Test in Physical Science 1

An Achievement test is an important tool in the school evaluatiq
— - — n
programme. It is necessary for the teacher to know how for the pupils
“have attained in a particular subject area. Therefore, achievement tesg
employed for measuring the amount success or level of an individya| in
_a‘speciﬁc_ﬁelq or an area of accomplishment. So; achievement tests
post-oriented. Therefore, any test designed to measure the varioys
achievements of a student in a school after a period of training of leaming
is called an Achievement Test. :
Definitions of Achievement Test :
~"“The type of ability test that describes what a person has learneq
1o do is called an Achievement Test.” —Thorndike and Hagen
“Any test that measures the attainments or accomplishments of an
individual after a period of training of learning is called as an
Achievement Test.” —N.M. Downie
“Any Achievement or proficiency test is used to ascertain what and
how much has been learnt or how well a task can be performed, the
Jocus is on evaluation of the past without reference to the future, except
Jor the implicit assumption that acquired skills and kmowledge will be
useful in their own right in the future.” —Super
“Achievement Test is a test designed to measure knowledge,

understanding and skills in a specified subject or a group of subjects.”
—Freeman

Assessment involves collecting information about students
knowledge, skill and abilities. An Achievement Test is a formal
assessment. The test helps the teacher to understand the lev_el of
comprehension of the students in a particular subject and helps him to
estimate the capabilities of the students.

In the school evaluation programmes, variqus forms of achievement
tests are used to measure the extent of learning of the pupils. So It 1S

gSOF A °°°[I’1TEST PRINCIPLES pp
teac E
- for the teacher o knoyy g, ~ comp e,
o atly. Struct an g, 39
ficien y . “chievemeny test
; f Achievement Teg

pes ©

Achievement Tests

Standardised Test
(usually written tests ITeacher_Ma de
with objective type of questions) Nformal Tegys

Written m

Pencil Test Practical

Essay Type
pitference between Teacher-

Objective Type

Made and Standardised Tests

Standardiseq Test

1. Quality of test item is unknown [ 1. Quality of Test items is kn

9. Used to evaluate the content | 2. Used to evaluate mmown.
and outcomes of the school content and outcome J;"gn
curriculum number of schools

3. These are not reliable 3. These are reliable

4, These are flexible in Admini- | 4. The administration produced
stration is standard based on given

, instruction.

5. Scores cannot be compared 5. Scores can be compared on
with another sample or conten norm groups.

I

Teacher-Made Test

ortant Features of Achievement Test :

(1) Its main purpose is to measure the modification of behaviour
brought about by leamning.

@ In achievement test weightage should be given to knowledge,
understanding, application and :_SETﬁccprding to behaviours
to be measured.

(3) A good achievement test is tried out and selected on the
basis of its difficulty level and discriminating power.

@) Ttis accom}:gﬁi;@;;y_ norms which are developed at various
levels and on various age groups. |

(5) _It—s)Tl})-uld have description of measu_[‘z_ad. bel?awou(rj. -

(6) It includes a test manual for its administering and scoring.
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/Pﬁ"rpose of Achievement Tests : "
(1) Its purpose is assessing the performance of the students.
(2) It motivates the students.

] G) Its purpose is to diagnose the strength and weakneses of
Students. P

(4) It report the parents about the achievement of their childre,,
(5) It tells about the effectiveness of methods adoptedme'

' teacher.
(6) It predict the future progress.of the-child.

Functions/Uses of Achievement Test

(1) To find at the beginning of.the year where each studep,
stands in the various academic areas.

(2) It helps the teacher in selecting the appropriate methodolg g
s0 that all the students got the maximum benefits.

(3) The teacher can classify the brilliant and slow-learners.

(4) To provide basis_fo romotion to the next class. S

(5) The teacher is able to diagnose the strength and weakness of

the students in various subjects.
(6) To expose pupil’s difficulties which the teacher can help

them to solve.

) _%Uﬂs,arﬂ-mﬂﬁ” ated to work hard for removing their
shortcomings.

(8) These tests help to select students for the awards and

olarships.
(9) It helps the teacher to evaluate whether his teaching is proper

or not.

(10) It helps in placement of students in various fields.

(11) Testshelp to determine the efficiency of one school with the
others.

(12) To evaluate, revise and improve the curriculum in the light
of these results.

(13) Tests help to select talented or gifted students for special
Classes or courses. !

(14) Tests help to evaluate the extent to which the objectives of
education are being achieved.

(15) Tes_ts_llﬂp_t_o_ﬂas_si'_fy_sghg;l_gbjpctiyes.

Construction of an Achievement Test
Generally the Achievement Tests that are conducted in schools are
prepared by teachers by considering certain principles and objectives in
mind. A teacher prepares the test, and gives due weightage to instructional

(a) Understanding the g

(b) Identifying the strenlgl:;: s.-:ngf TYiry
© Developing the remegiy me .
(d) Application of knowledge i
steps in the construction of ap, Ag;:

€ss of th
ures, € students.

ned.
I€vement Test

Administration
fthe test

Reviewing

Determining
he pUrPOse of test

Developing @
Blue-Print

(1) Planning : The test constructor, who plunges directly into it
0 item

yriting, is likely to produce an inconsistent test. Without any ad
| vance

an, some area of syllabus will be ove i ;

remain untouched. A test constructed wil;heo":nltj};a;:ieedr‘fﬂt'qe (,“,he"s may
unbalanced and representative of teacher’s interest Ml;c;;: nlfs 1::]\&!).{ o be
has been done of the objective test system for (;ver emphas?::hmsm
memory and disproportioned in coverage of the syllabus. Test s eciﬁ: :%
should draw up before the items are prepared. P eaton

1.1 Determining the purpose of Test : The test is developed b
he teacher to assess the student’s achievement. This step also include)s:
determining the contents to be included and the related instructional
objectives to be achieved.

1.2 Assigning Weightage to the Related Content : This includes
assigning marks to the topics that are included in the contents according
to their importance and relevance. This can be done according to
instructional objectives, units and sub-units of types/forms of questions.
A sample is shown below :

Sample of Weightage of Distribution of Marks
According to Instructional Objectives

%age of marks

Instructional Objectives
Knowledge
Understanding
Application

Skill
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Sample of Weightage of Distribution of marks according ¢
Content ’

‘ Sample of weightage of distribution of marks according to Type
of Questions

No. of
questions

Marks for
each question

Type of Question

Developing Blue Print : A blue-print is a sort of the design for the

-wise distbution of marks over
d forms of questions are presented. All the
d before preparing a blue-

test_paper in_which
specific_objectives, topics an
steps discussed above should be borne in min

print.

A Sample of Blue Print
Examination ..........c.ce... PAPET iriiiniinnnees Subject ....oceeenreninen
ClaSS .ooveveeeeeeevnernnaeeees TIME ciiiininneesnns M.Marks .....cceeeviirennn

1

Sub-Total

Total

E = Essay Type Questions, SA = Short Answer Type Questions

VSA = Very Short Answer Type Questions

|

ITIES OF A GOOD TESF, iy
2. 'ertmg, Edi_ting and Rey; S.ANDSTE
o TIsﬂ—ucnon.of I;l;e a(l:)hlev.:mem test is l;‘:l 8 : The
in Blue-Pri : writi
the SChemeh diffe rit the investigyyq, ;
lated to the different content grea¢ " "€ the multipje i’ °
Questions can be written i th; fol Oice items
A . owi
gestions at One time, Writing questiopg accwm. YS ~ wri
of Writing questions unit wise sq thq th ording to thejr form
inthe test. Que;uons should not be ambj . o
es of que§t10ns like Sentence com 11 .
e can be included according to thg gltron
Marking Sc‘heme : The marking u
1ggement _and eliminates differences inSc
idiosyncrasies of the evaluator,

Editing and Reviewing : A prefirm:
(est thus prepared was ﬁrmlygEditecEl) r;}l’lrtnh??y draft of the achievement
it was given to some other subject expert l: a;he’ herself and secondly
content and language. It was accordingly e;' t c((i:k the accuracy of the
required correction, final draft of the A"hieve]me and reviewed. After

iy . ent Test was
2, Administration : The achievement test wouq prepared.
purpose only after it is properly administered Dec}'_ have served its
and place of administration have to be t aker; Tl'lelslljon regarding time
padly administered can give faulty and unreiia.ble resuel:; (;lf tests when
.care has to be given to conduct of the test, , hence utmost
Instructions :
(.I.) Do not discuss anything with your neighbours,
(u) Do not make unnecessary haste to finish the test,
(iid) 'Please see that no item is left out, you have to answer all the
items.
Plea§e go through the written instructions carefully before
starting.
(v) Please write your Roll No. and Name before Start.

Time-Limit : Instructions related to time are given.

4. Scoring Key and Marking Scheme : For the objective type
questions a scoring key and for short answers and essay type questions
a marking scheme is prepared. The marking scheme indicates :

(I) No. of points expeoted for the answer.

(I) The outline of each point or answer.

(1) The weightage to each point.

5, Validation : Validation of the test items means examining the
extent to which the test item reflects on the functional utility on each

heme engy j
Sures objectivity
Score which may be dIJ: l[:

(iv)
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or an item is worth being included

item. Such a scrutiny determines wheth
in the test or not. _ ‘
For this Item analysis is being done :
(i) Difficulty Value
ii) Discrimination Index )
i n item’s difficulty value 1s defined as the

(i) Difficulty Value : A _ o
pass % i.e. % of pupils who got the item righ

+R
D\? = _i_{_u—-];]-——L-X ]00

Dy = Difficulty Value, R = Right Response, N = Total Pupils

(ii) Discrimination Index or Power : It re_fers o ﬂ:'e degrees to
which it can effectively discriminate between pupils with high score and
those with low scores.

_Ry R
DP-=7N

DP = Discrimination Power, N = No. of Pupil
Ru = Right Responses in Upper Group,
R, = Right Responses in Lower Group .
This tells about the overall effectiveness of distractors in the
given item.
Preparation of an Objective Typ
Physical Sciences
Class : IX
Topic : Kinetics, Dynamics
Note : All the questions are compulsory. Questions to be answered
in the space provided.
1. Fill in the blanks
(i) 1 Newton = dynes
(ii) Unit of Velocity in M.K.S. System
(iii) A person standing in a bus falls backward when the bus
suddenly starts because of
(iv) A vertically projected body travels with
and magnitude.

where

e Achievement Test in

Time : 25 minutes
M. Marks : 25

(5 marks)

(v) Vectors has both

2. Choose the correct answer from the multiple choices and

write it in the given space on the right hand side of the
question : (5 marks)

: m st
power. If Velocity c:nftha:’:rls

then
the correct altemative is

(a) Sav b
2
(H) Ifa body of miSS). s (c) Say3 (d) Savs
nvs, then the 10 kgs travels yy:
TIOMENtum of pogy i " Velocity of 5o
S

@3 ®) 1/s
([Il) wthh Of the fongwing is (C) 500 (d) NOI’],Q
a scalar Quantity 9
(b) Force

.
rom rest with 5 Consta
at dnsplacemem Sis ‘:l

(a) Velocity
(¢) Time

(IV) If linear momentym ;.
| m i
energy will be increasey . ; INcreased by 509, then kinetic

(a) 50% (b) 100%

(V) Work done by a spring force
(a) Always Negative
(c) Always Zero

(c) 125% (4) 25%
is

(b) Always Positive

(d) May be positive and negative
3. Match the following :

(6 marks)

Column A

. Force of Fricti
N IR ”CTIIO " Change in kinetic ener

B. Normal Reaction on a block Change i nergy
kept on horizontal ground Sy in mechanical

C. Work done by all forces Can be less than mg

D. Work done by all forces otherl ¢
an
than conservative forces be equal to mg

4, State True or False (T/F) : (6 marks)

(i) Velocity, Force are the examples of scalers.

(i) Work done by the net force acting on a particle is equal
to the change in kinetic energy.

(iii) Change in potential energy is always equal to the work
done by external forces,

(iv) Work and energy have the same SI units.

(v) Newton’s laws are valid only in frames at rest.

(vi) If a spring is elongated it does positive work.
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5. Answer the following in one word : (5 marks)
(i) What is Newton's third law of Motion ?
(i) What is the relation between acceleration and force 2
(iii) myvy + mpvy = mpup + mau- Write this equation il;
term of principle of conservation of momentum.
(iv) Define law of conservation ?
(v) One difference between velocity and speed ?
(vi) Examples of scalors.
(vii) Why does a person run a very long distance before he
takes a long jump ?

Scoring Key

. 1. () 10° (1) m/sec  (IIT) Inertia of Rest
(TV) Retardation(V) direction
2. O3 (3 dms3 w3 V)4
3. () (@4 (®) 3 (©) 1 (d) 2
(2) (a4 ()3 (c) 2 @1
4. (1) False (II) True (1IT) False (IV) True (V) False
(VI) False

5. (1) There is equal and opposite reaction for every action.

(2) Directly proportional

(3) Total momentum before collision is equal to total
momentum after collision.

(4) The sum of the weights of the reactants is exactly
equal to the sum of weights of the products.

(5) Velocity is a vector, speed is scalar

(6) Length, Time and -Volume

(7) To gain Inertia of motion.

ITEM ANALYSIS

Meaning of Item Analysis
«  The analysis of students’ responses to each item on the test is
called item analysis.

Importance of Item Analysis: Item analysis data are useful in:

.  Improving the test,
«  Serving as a basis for class discussion,

« In diagnosing the students’ strengths and weaknesses, and

“":a‘,. EsEEEEEEEE— W L) |}
(u . s I' *

. Item Difficulty

. Item Discrimination

. Effectiveness of distracters
tem Analysis Questions;

. Does the item discrimi
imin
student? Ale

. How difficult is the item?

b
etween the g0od and the poor

»  How effective is each destructor i the i
Steps /Procedure of Item Analysis: item?
. Stepl: '

A_fter scoring the test, arrange the tes
highest score to the lowsst score '

. Step2:

Papers in order, from the

Select the 25% percent of the : :
call at the High Scoring Gr oug ?l)-gsﬁ‘;qm the highest score and

Select the same number of w:
and the call at Low Scoring Groul??fgs(}‘;"h the lowest score

The middle group of papers is not needed in item analysis
+ Step-3 '
Prepare Tabulation Sheet
Item analysis working Sheet
Item Difficulty
Item Difficulty Definition: The difficulty of an item is defined as
“the percentage of student who got the item right.”
Item Difficulty Formula:
p= H+L (100)
N
In which

P = index of item difficulty

H = Number of students in the High Scoring Group who got the item
right

L = Number of students in the Low Scoring
right

Group who got the item
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N = Total number of students (HSG+LSG) '
« Item Difficulty Interpretation:
« Range=0-100
« Easy Item = Above 70%
«  Moderate (Average)= 30-70%
. Difficult= Below 30 %
2. Discrimination Power:
«  Definition: The ability of the test
(Height Scoring) and poor (Low
Formula of Discrimination Index:
D=H-1L
N/2
In which
D = index of discrimination
H = Number of student in the

368

to differentiate between goog
Scoring) students.

high scoring Group who got the item

right
L = Number of student in the low scoring group who got the item
right.
N = Total number of students in both (HSG+LSG)
Example:
« Whatis the Index of discrimination of Item 3 in Above Table?
D= H-L
N/2
D =7-2
20/2
D = 0.5 Answer
Interpretation:
< Range= (+1)—0— -1
Zero Minimum Size

— Maximum size

UnES OF A GO(;D TEST, PRINCIPLES ANp s7 ﬁ
ConStI'UCtlon of Multiple Choice Q EP% IN.... %60
The student has to choose from 5 i uestions
ich is most correct. a list of
w4 multiple choice item hq
. . S two 3
ﬁc{ quesnon or an mcomp!efe Sfarerij;'f' the stem c
consistng of answers o questions or comp:’e‘:r - “}0 W
on of the s
e —R.L. Eb

A multiple item consists of two pa‘:sand D.

1. The ‘stem’ which contains the probiem

2. Options or Response i.e. i
€. list of
pifferent Forms of MCQ’s ; OI suggested answers.

(a) The correct answer form : It ;
: It conta
but only one of them is correct fae.£ee o, ore cholces

(b) :‘::el:tes;u?nswer form :.One or more or all choices may b
‘ one of them is the best answer. The e fé
required to select the best one. ' Wik

(c) The multiple response form : The co
* rrect :

of more than one choices and the examineeairs]sa‘:lfrén it
all those which are correct. 410 ety
d) The incomplete sta . -
(d) e mpl bty tement form : 'l_"he stem is incomplete and
c ompleted by the correct choice. The examinee is asked
to select the correct one.
The sub_stitution form : The word outlined in the stem is to
be substituted by the correct response. Responses are given
and the examinee is asked to select the one which can substitute
the desired word.
(f) The combined response form : The choices are different

phrases or sentences of a paragraph. The examinee is required
rrect the order of the phrases of centences.

Possible answers that

onsisting of a
more options
latement.”

A. Frisbie (1986)

(€

to co
Eg : (1) Which of the following is the normal temperature of 2
human body :
(@) 984°C (b) 984°C
(©) 984°C (@ 100°C
(e) 974°F
ot o cted they are valid and reliable.

(1) If properly constrt
(2) Wide range of subject matter can be covered.
3) They are €asy © score ]
7 §4; The:e items can be objectively scored and intended outcomes
are evaluated.
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Disadvantages :
Q It makes the job of teacher difficult
Q It becomes cumbersome and laborious.
Q The choice of distractors is difficult.
Q Setting of timeframe is difficult.
CONSTRUCTION & USE OF DIAGNOSTIC TEST IN
PHYSICAL SCIENCE
_ 'WHA'_I' IS A DIAGNOSTIC TEST? A Diagnostic Test is a test
w:tl] items in a multiple-choice or short-answer format that has beep
designed with common misconceptions in mind.
STEPS FOR CONSTRUCTION OF DIAGNOSTIC TEST IN
SCIENCE: The following steps are used for diagnostic test in Science:
i. Preparation of the final draft of the test.

To prepare properly graded objective type of test items suiting
to the concept and expected level of performance and the
anticipated weakness deficiencies and difficulties of the students,

To be definite about the minimum expected level of performances
with regard to the behavioural changes in the acquisition of
knowledge and understanding, skills, application, interests,

il

iii.

appreciations etc.

iv. Analysis of the concepts in terms of the specific learning out
comes and behavioural changes.

v. Identification of the major concepts to be developed through the

instruction of a particular unit, lesson or content material.

WHY USE DIAGNOSTIC TESTS? Diagnostic Tests are used to
ts understand key concepts in a Physical Science
and after instruction. All students bring prior

knowledge, skills, and experiences with them to school and they are
dependent on this prior learning to make sense of new learning. To be
effective, teachers need to find out just what it is that their students
already know and can do. This is particularly important for students
who do not share the same cultural background as their teacher. They
will come to school with rather different packages of knowledge, skills,
and experiences with which to make sense of new learning.

SOME SUGGESTIONS FOR DIAGNOSTIC TESTS :
e can be identified from

assess how well studen
topic -prior to, during,

«  Strengths and gapsin content knowledg
assessments and units of work.

| educationally bac

‘and qualitative data, i
under the formal and n

development in a district

SOFA c;o.:nzl TEST, PRINCIPLES AND sEps |
jteracy an mera i =
,  Literacy and numeracy testing ¢,y identif;lwh th w
' ether lack of

reading skills or number ynde

_ the sta
demonstrate understanding, explain, analr;zfr::a ffm example,

ide for wh
gf" : at to look for whep stud
discussion or oral explanation ets are engaged in

, Use “know, want to know,
R » and l amed”
basis for a class or individual acti::fityed (KWL) charts as the

. Use trigger activities (for example, movie clips, YouTube clips

newspaper articles, guest speake .
and elicit prior knowledge?e 13, charts) to stimulate curiosity

. Setup structured learning conversati
ersati i ;
tudent or student-student, Ons or interviews: teacher-

_ Set up practical activities that allow students to demonstrate wh
they gnow, for example, creating a chart of definiti e what
matching cards. itions by

pbsewe stude:}?s in‘ practical activities for leadership
interpersonal skills, risk management, practical performance’

Assign a 1_-ich task as a diagnostic tool. Observe how students
approach it and what they make of it.

Set an activity to be done in co-operative leaming groups.
* Direct questioning has a place: teacher to student, student to
student, student to teacher.

PREPARATION OF DIAGNOSTIC CHART

There are many Stages of planning but diagnosis or stocktaking is
the most important one. It has got twin objectives of identifying
lcward areas and focuses and target groups, which need
attention of planners and require immediate intervention. The diagnosis

entification of a variety of problems that

exercise may also result into id

a particular system is facing. .
A variety of information is required for the pre:pamtion gf the
diagnosis chart. The information required can be classified as primary
and secondary data, time-series and cross-sectional data, quantitative
nformation at micro and macro levels and also
on-formal system of education. _In other won:ds,
all the possible sources that give information on upper pnmarydeducfntmr:
his will help to correctly analyze the educationa

should be explored as t
and its blocks.
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Generally, information available through secondm
in the diagnosis but variables on which information is not l_mu;ed
available can be collected from the ﬁgld, which is termed ag e ily
data This set of data is then converted into the forjm of indicators "
to take stock of the situation. Both the cross-sectional and time-s:-
data are used in the diagnosis exercise that depends upon the ety 5
the variable, which is under study. Generally, cross-sectional datam of
but there are a few variables, sucham

used to take stock of the situation : ‘
enrolment, age-specific population etc., which need time-series daty

IDHQ'I'[FIO&TION OF DIFFICULTIES ¢ REMEDIAL mCHIN(;
Remedial Teaching is identifying slow learners and givip

the necessary guidance to help them overcome their pr‘oblellwg T;m
identifying their areas of difficulty. C_ontm‘:y'to Wh?t is said, Pe;ned-er
teaching is done perfunctorily without 1dennf¥mg their areas o fdifﬁcmlal
and underlying cause for lagging behind. Some students a‘y
unsYﬂ'Ipthetica]ly brand re

ed as “block heads’ without an eamnest attey,,
to know the real cause of §
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their slow learning.

Who is a slow learner? In the present system of education, studep
are identified as slow learners purely on the basis of their pog,
performance in the
what is taught Consequently even talented students are sometimes
misconstrued as dullards. So, 2 slow learner is one whose performance

examination. He is neither mentally retarded nor

is very dismal in the
is on the lower rungs of Intelligence scale.
The reasons for some students learning slowly are innumerable
One of the main reasons is the ‘no detention system' at the primary and
upper primary level. Students are promoted to higher classes on the
basis of attendance, even if they score low marks. The heterogeneous
composition (mental age & physical age) of overcrowded classes in all
government run schools and private schools also produces slow learners.

So the incapacity of the teacher to pay individual attention to a student
a student a slow learner. A slow learner is thus

over a long period makes
a product of negligence of school at different stages of learning, in spite
of his innate capacity to learn.

There are some problems very spe
lack of concentration, less exposure to
background are some causative factors
A child’s capacity to leam different subjec
student. For instance, leamning mathematics is a knack. All students do
not do well in mathematics just as they do in other subjects. While other
subjects can be learnt at any stage, it is very difficult for students t0

cific to the individual. IlI health,
the subject taught and parental
for slow learning. Talents differ.

examination, which, in most cases deviates frop, -

mathematics without the basi::b SJ::: STEPS IN....
- dludents show |

ing takes place from simp

4 Jent h:j‘nlm lcanTI thg basics, it is fyr;
Fs. Rem] ia t;achmg 1S not revising the top:
ful ana lt3:515: of the students’ perf OPICs taught repeatediy.
Wosmg- mz :;,:eas of dlf_ﬁcu]r.y are key ﬂspec:: the examination and
the difficult areas are identified, the ey task In remedial teaching
isto :

riences 10 teach the basics to understand
e gi

the slow learners comprehend and ng process is accelerated
Jass, since they have already attained thg;a;!; n[t':]: aglg:en topics of the

In government run residential schools ;
i ols
wahar Navodaya Vidyal.ayas nationwide, ‘the I:mﬁ:,’ffs’m Pmd".Sh and
Y| I:fased ona sele<_:t10n test consisting of a varie mf adml'n% B
st intelligence and aptitude of the students g thsations b

It has been observed that many students th
| . : us select

e basics which they are supposed to learn at thce;r?:i ::—; nl?:tv pcl)ss;ss
these sqhools' have produced excellent results over the ee. ut
itroducing bridge courses in their academic planning. years by

Subjects like physics pose difficulty for students when compared
) biology. In biological sciences, students can see and find mcaniﬂar?
vhat they study whereas physics is somewhat intricate and difﬁculigf:::-
qudents without good knowledge of mathematics. Poor performance in
physics can be remedied by first teaching the required basic mathematical
operations. Sometimes language becomes a barrier for students to
mderstand the vast areas in subjects like geography. The innumerable
ew words used to describe various phenomena baffle the students. The
“gacher has to explain all the words and their usage related to his subject

pefore he teaches the concept.

The new words used in questions could confuse students and elicit
Students should be exposed to a variety of
nd synonyms - all the words used to frame
g the slow learners with

wrong answers from them.

questions with antonyms a
1 question to test the topic taught. Merely taggin

ts varies from student to
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bright students or segregating them into separate sections will poy hel;,

the slow learners. )
Students learn a lot from the peer group. UNCONSCIOus Jegpy,:
does not take place if students are segregated. Keeping the slow 1eam';‘r§

X bl ts and paying individual attep;
in the peer group of bright studen -4 altentiop
them bl;, the teacher will enable them to overcome their dlﬁi"ulliest
. : i cess. When group dj .
Student is central in the learning pro P discuss;
are held in the classroom, the slow learners are benefited much, Suit;;-::l\s
tailored lesson plan by the teacher and careful monitoring by the scy, ol
tatlore eation will help slow leamers have & BeHer 8T2p of all lessqy
in schools.

EVALUATE YOURSELF

lities of @ Good Test based bo

nd Practical Criteria? h on

1. What are the qud
Techpical Criteria @

2. What are the principles and stej .
of an Achievement Test in Physical Science education>

3. praw a blue print of a Good Test in Physical Science? wig,
things should be taken into consideration while_draWing B

plue print for a test in Physical Science?

4. Prepare an Objective Type Achievement Test in Physicg
sciences.

5. What is Item Analysis in the field of teaching? What i ts
importance? Also give the formula for its calculation.

6. What doyou know about Multiple Choice Questions? what

are their advantages and disadvantages?

7. what is a Diagnostic Testin Physical Science? What are its
uses? What are the steps involved for construction of

diagnostic test in science?

8. Write some suggestions for making the Diagnostic Test more
useful? How to prepare the Diagnostic Chart?

9. Write a note on identification of difficulties and remedial
teaching in Physical Sciences.

d steps in Construction and yse :

tumeé

: pr.ehensive Evaluation
Ysical Science

ght rather than just.
NL(I:S of evaluation,

Examinations are an indispensable part of F-2005 -NCERT
or some form of assessment is necessary to det lhe.educationm process
of teaching learning process and their interna]iza:?m:;e the effectiveness
commissions and f:omminees have felt the need fo(:!;xy ll_fam.ers. Various
The Hfml.er commission (1882), Calcutta University Co?nm,;flat_lon reforms.
comm|§51on (19!?-1919), Hartog committee report (19;5;)10:1 or Sadler
gdueE e com{mSSio“ (1952-53) have all made recom&ii?r:?ary
regarding reducing emphasis on external examination and ';-.ncoma'an?ns
' internal assessment through continuous and comprehensive eva[uat?::lg
National Policy of Education (NPE-1986); states that “Continuous'
' and Comprehensive Evaluation” that incorporates both scholastic and non-
scholastic aspects of evaluation, spread over the total span of instructional

L ”

their capacity to retain it that should pe the f
e foc

Report on the committee for review of NPE (1986) recommendation
brought out by government of India in 1991 lays down norms for
“Continuous comprehensive internal evaluation and suggests. Safeguards
against abuse of this evaluation system.
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Need of continuous and comprehensive evaluation
Success in education is determined by the extent to which the leaming

objectives are realized. The progress towards ana_inment of objectives has tq
be assessed and evaluated for otherwise; We will not know where we are

going. ) 8
One of the main purposé of evaluation at sc_hool stage is to help the
learner’s improve their achievement in scholastic areas and to develop

life skills and attitudes with reference to the Iarger.contem and canvas
of life. Hence it is only CCE which intended t0 pmylde a holistic profile
of the learner through assessment of_ botl? s;holasnc and non-sc}holasric
aspects of education which helps in identifying the positive attributes of
the learner which are usually not assessed during the examination.

Meaning of Continuous and Comprehensive Evaluation
Continuous and comprehensive evaluation (CCE) refers to a system

=of studentshat covers all aspects of students

of s

development. |
rocess of assessment which emphasizes on

It is a development P! : T SR :
two fold objectives. These objectives are continuity in evaluation and

assessment of broad based learning and behavioral outcomes on the
other.

The first term ‘Continuous’ is meant to emphasize that evaluation
of identified aspects of students ‘growth and development’ is a continuous
process rather than an event, built into the total teaching-learning process
and spread over the entire span of academic session. It means regularity

of assessment, frequency of unit testing, diagnosis of Tearning gaps, use
of corrective measures, retesting and feedback of evidence to teachers

—— . A —————
and students for their self-evaluation.

TMMWMyemMMMcMMmpm
to cover both the scholastic and the co-scholastic aspects of students’

_‘ggﬂh.mld—dcnclopxmt. Since abilities, attitudes and aptitudes can
manifest themselves in forms other than the written word, the term refers

to application of variety of tools and techniques (both testing and non-
testing) an aims at assessing a learner’s development in areas of leaming
like:

Q Knowledge Q Understanding (comprehension)
Q Applying Q Analyzing
Q Evaluating Q Creativity
So CCE is a curricular initative, attempting to shift emphasis from
testing to holistic learning. It aims at creating good citizens possessing
sound health, appropriate skills and desirable qualities besides academic

| -
Wt is hoped that ths

o€ . . “’i“ eqaum
:J;allenses of life with confidence apq 532:32 the leamers Meet g
e s, t
o objectives of CCE ‘
To help develop cognitiv
g'""fo-_lﬁf éqrniaha";":' 0-:' &mﬁmr and affectjye skill
memorization. Ought process ang d;;;ntlsfn
_ asise
0 To make evaluation an integrg| par
process. ~—=-Pant of teaching. Jogep:
= —&_eaming

a To use evaluation for i
teachiniFleaming Sirategies o oL
followgd by remedial instruction o
a To use evaluation as a quali \
standard of performance,

0 To determine social util

Nt achievement and
f regular-diagnosis

ty control devise to maintain desireq

ty, desirability o .

: r effectiv

programme and take appropriate decision about the ﬁegiiirofha
, the

process of leamning and the learning environment

0 To make the process of teachin .
— and
activity... aching and learning a leamner- centered

WHAT SHOULD BE ASSESSED?

Since education is concerned with the t 2
of the child, (physical, socio-emotional, inte?;:‘::tﬂs:lr(;;l;da?rvelopmem
the child’s development need to be assessed. At the moment ;a:pilcts o
assess the whole child, but only his or her academic achieve;e?ltn?t
specific areas. We assess learner’s basically on examination results ‘:.:
do not assess effort, performance, attitudes to learning, ability to practi(,;all
apply what is learned in everyday situations, nor do we assess them oi
how creatively they use techniques or critically evaluate different theories.

To make the process more comprehensive in nature, It is important
that assessment of the child’s learning be done in a whole range of
situations and environments both in and out of the classroom. The
assessment process also needs to be part of the way of providing
information and feedback on the extent to which the school and teachers
have been successful in realizing the expected outcomes of education.

In view of getting a complete picture of the child’s learning,
assessment should focus on the learner’s ability to-

Q Learn and acquire desired skills related to different subject

areas.
Q Acquire level of achievement in different subject areas in the

requisite measure.
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Q
Q

Q

Apply what is learned in 2 variety
and situations:

Q
Q
Q
Q
Q

Featurés o
Evaluations:-
1. The ‘continuous’ asp

2.

—"Scholastic: The desirable
|

g
Interests, -value, co-curricular a
“acquired in-Co-s¢ olastic domain.

_ Periodicity means assessment O

Q Develop child’s individual skills, interests. attitudes and

motivation.
Understand and lead a healthy and a productive life.
Monitor the changes takes place in child’s Jearning, behavior
and progress over time.
Respond to different situations and opportunities both in and
out of school. .
of environments, circumstances

Work independently, collaboratively and harmoniously.

Analyze and evaluate

Be aware of social and enviro.
Participate in social and enviro
Retain what is learned over a pé

f continuous and

nmental iSSU€s.
nmental projects and courses.

riod of time.
comprehensive

ect of CCE takes care of ‘continual’
t of evaluation.

of student in the beginning of
instructions (placement evaluation) and assessment during the
instructional process (formative evaluation) done informally

using multiple techniques of evaluation.
f performance done frequently

and ‘periodicity’ aspec
Continual means assessment

at the end of unit/term (summatjve).
mponent of CCE takes care of

lopment of the child’s personality.

The ‘comprehensive’ €O
astic as well as co-scholastic

assessment of all round deve
It includes assessment of schol

aspects of the pupil’s growth.
behavior related to_the Learner’s

knowledge, understanding, app ication, .evaluation, analysis and
ct of scholastic domain.

creating in subje:

scholastic: The desirable behavior related to learner’s life
skills, attitudes,
ctivities and physical health are

done informally and formally

5. Assessment in scholastic areas is
using multiple techniques of evaluation continually and
[uation takes place at the end

periodically. The diagnostic eva
of unit/term test. The causes of for p

erformance in some units

with appropriate imer;;f’{i';;‘s“} ‘ﬁsts. These are
0

f_ ” R~
Ollowed
ng. up

"f)'deor
.~ | LCarning g,
IAssessmnt

owed by retest;

T d

6. Assessment in cd-scholast' i
. Ic area is done usi
using multiple

techniques on the basis of undenti i

1 entified criteria, whil

v e : ea

in life skills is done on the basis of indicators of a:::::ﬂen:
en

and checklists.

Functions of comprehensive and continuous evaluation
0 In the teaching-learning process, the evaluation is expected to

take care of scholastic and co-sch i
i . -scholastic aspects. If a child i
weak in some area, diagnostic evaluation and remedial measu;:

should be adopted.

Important functions of continuous and comprehensive

evaluations are as follows: .
O It helps the teacher t
0 Continuous evaluation helps in regular assessment to the extent

o organize effective teachings strategies.

o —
AN

and degree of Learner’s progress (ability and achievement with
reference to specific scholastic and co-scholastic area}

ous evaluation serves to diagnose weaknesses and
permits the teacher to ascertain the individual learner’s strengths
and weaknesses and her needs. It provides immediate feedback
to the teacher, who can then decide w ether a particular unit or
concept needs re-teaching in the whole class or whether a few

d of remedial instruction.

individuals are nee
By continuous evaluation, children can know their strengths
and weakness. It provides the child a realistic self assessment

i

Continu
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n to develop good

of / ; -vate children to d€
how she studies. It can moti o ctvities towards

study habits, to correct, and 10 direct the earn i
the achievement of desired goals. It helps 2| hastiag tg i:::mge
the areas of instruction in Which more em}? . )
. . ti of
Q Continuous and ive cyalus changes in attitudes,

apitude and interest. It helps in identifying
and value systems. ‘ .
i isi future, regarding choice of
Q Ithelpsin maij_:_g‘::l_scxsmnsrs@.’.ﬁi-”-
iscts, courses and careen>- .
o des i fonnatia}-a/-rg;ons on the progress of students in
hol x':Sanu:i co-scholastic and thus helps in predicting
scholasti
the future success of the legna:  cae s WO
Continuous evaluation helps 10 br::gﬁl.glg“ Alrbgr, -]-hee
i and paren . . y
ook in Ofgga;réldéﬁc};ﬂ il in ity ent if any, and
::na:y]?:::e“;e‘:ngdial measure of in which more emphasis
is required.
i rso
Many times, because of some pé
;V problem, the children start n€g

adjustmen . :
in sudden fall in their achievement.

If the teacher, child

i achievement , .
suﬂf-f,ﬂ ej;ai:o ;ﬂa [Ij::ger period then it Wi |1 result in poor achievement and
conti

a permanent deficiency in learning for the Fhuld.

The major emphasis of CCE 1:s on the continuous Igm“;th O‘fj Studex} s
ensuring their intellectual, emotional, phystcgl. 'CI:ittura and, social
development and therefore will not be merely limited to assessment of

Jearner’s scholastic attainments. It uses assessment as a means of
grammers 10 provide information for

ivating learners in further pro ? S
amﬂmomg{?r:;%‘eedback and follow up work to improve upon the learning in

Q It provi

nal reasons, family problems or
Jecting their studies, resulting

do not come to know about this

d parents : :
” pand the neglect in studies by the child

‘
Shot Answer

MCQ's
}:' ;
Writien-End of Term

NTINUOUS AND COMPREHENSVE EVALUATION
sroom and tO present a came. g e
he clas present a Comprehensi\,-e picture ” 381
S Y a Ieam ’
€r's

raﬁ[e.
L
Eva
Q
o
a
a
o

a

a

. qitations of Contj
llriuation tinuous anqg Co

Emotional Skils _
=~ Dealing with emotions

Values_
—Aftitudes towards

-—l]

Mprehensiye

The CCE may not be Successful
It is not possible for a teacher to
students and their background

Some teachers and e;:amj
. 2t n .
them insecure. ees threaten their students ang make
It is more laborious and time-consumin
The CCE ma o
i rork only when there is happy and healthy

teacher — taught relationship,

ina crowded class-room
do CCE withoyt knowing .his

“This can be d
an be developed by a trye and devoted teacher having

the thorough knowledge of the techniques of evaluation

The observations and j
Judgment of teacher
: T may not

from fz.wont.es, prejudices and partiality i.e teach)t;r be ree
maintain objectives in their role. may fail to
In absence of sense of impartiali .

ity and resistan
CCE may become a mockery. Ce to pressures,

# Social Skills
— e
Communication Skills Life Skills
Interpersonal Skills — m—

Thinking Skills
* Creative thinking
Critical thinking
PfOl:_blem solving

Decision making

# Dealing with Stress

" Co-scholastic
Assessment

Co-curricular Activities

o Teacher
* Students/peers
# School Programmers
e Environments

EVALUATE YOURSELF
What do you know about Continuous and Comprehensive
Evaluation (CCE) in Physical Sciences? What is the need of
CCE? What are the objectives of CCE?
Explain the features and functions of CCE. What are its

limitations?

cl et :
Clubs | Actvties Aesthetic and Adtivities
Heaths & Wellness Clubs

( 1 Lo



Selection of Appro;‘)riate
Evaluation Technique

Introduction :

It is often tempting t0
taking the time 10 plan' first.
process. The key questions t0 .

. 'What are we trying t0 achieve?

. Is the role of the group t0 advise or steer the p

. Who and how will the data be collected?

Who and how will the data be analyzed?
Who will write up the final report?

What is the time frame? .
propriate Evaluation Technique :

ning the methods that you will use for your evaluation can
seem (l:ueii:egg;?nﬁting, but it need not be complicated or challepging. What
is important is that the methods and tools you use are appropriate for your
evaluation technique. Selection of an appropriate Evaluation Technlque
must be determined by the aims and objectives of your evaluation.
Quantitative and qualitative methods represent different ways data
can be collected gnd used to evaluate:
Quantitative approaches give numerical results. For example,
the percentage of participants still exercising six months after
completing a cardiac rehabilitation programme. Quantitative
methods are most often used to assess a project’s outcome.

r an Evaluation Technique withoyt

in fo
go in art of the Evaluatiop

Planning is @ Cr ucial p
ask are:

roject?

Selection of an Ap
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5ELECTION OF APPROPRIATE EVALUATION TECHNIQU
- Qualitative approaches use narrr: 3
attitude:f. of those completing e: c:lrg?:s :-L‘:;Ob[']]' i
;n:th[:;;r a;};o;ihts on how it_ could be imlr,:.t::::: Pro . ime,
thod 0st often used in a formative ey ] . ’Ql-la]l!a!we
project’s planning stage and when assessing pa:i:iatmn Eo o

alone or in combination in evaluation..For example if
diverse or complex aspects of the service it wij] probably be
- . . . b X
using multiple methods within your evalyati i Rr l':ber ;Sht t:)'consnc!er
jsthat the method chosen does actually measure what it g - 5 - ccia!
answers the question you are asking, Intended to ang
It is also important to make a djstinc
monitoring. Monitoring is different and i es
1o which a project or service is proceeding
subset of evaluation and should not be
evaluation.

You wish tg evaluate

tlon. between evaluation ang
sent:a_lly acheck of the extent
according to plan, It js really a
used as a substityte for a ful

Types of Evaluation :

ere are many di i ;

being];l:'a]uated anﬁ tlhfzel‘:::p t}:;:s ;:g t:}\;aluattons depending on the object
. ed and the p e evaluation. Perhaps the most
important basic distinction in evaluation types is that between formari

and summative evaluation. Formative evaluations strengthen or irmatwe
the object being evaluated — they help form it by examining the c;:F ey
of the program or technology, the quality of its implementation an:-j‘r f}?
assessment of the ofganizational context, personnel, procedures, in utse
and so on. Summative evaluations, in contrast, examine the eﬁ*ecl:s 0;.
outcomes of some object — they summarize it by describing what happens
subsequent to delivery of the program or technology; assessing whether
the object can be said to have caused the outcome; determining the overall
impact of the causl factor beyond only the immediate target outcomes;
and, estimating the relative costs associated with the object. ’

Formative evaluation includes several evaluation types:

needs assessment determines who needs the program, how great
the need is, and what might work to meet the need

evaluability assessment determines whether an evaluation is
feasible and how stake-holders can help shape its usefulness

Structured conceptualization helps stakeholders define the
program or technology, the target population, and the possible
outcomes
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implementation evaluation monitors the fidelity of the program
or technology delivery

process evaluation investigates the process of delivering the
program or technology, including alternative delivery procedures

Summative evaluation can also be subdivided:

outcome evaluations investigate whether the program or
technology caused demonstrable effects on specifically defined
target outcomes :

impact evaluation is broader and assesses the overall or net
effects — intended or unintended — of the program or
technology as a whole

cost-effectiveness and cost-benefit analysis address questions
of efficiency by standardizing outcomes in terms of their dollar
costs and values

Secondary analysis reexamines existing data to address new
questions or use methods not previously employed.

Meta-gnalysis integrates the outcome estimates from multiple
StU(ll d-frrive at an overall or summary judgment on an
evaluation question.

Conclusion ;.-

The scale of an evaluation can vary greatly from small scale in-

house evaluations to large scale complex or risky evaluations
commissioned externally. For example your evaluation may require a small
in house evaluation, a medium scale evaluation with external support, or
if a major piece of work it may need a large scale, externally commissioned
and funded evaluation. And scale of an evaluation can lead the class teacher
to select an appropriate Evaluation Technique.

EVALUATE YOURSELF

How to select an appropriate Evaluation Technique for your
Science Class? :

What is Formative Evaluation and what is Summative
Evaluation?

Does the selection of an appropriate evaluation technique

depend upon qualitative approach or quantitative -

approach?
000

]




