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Howvare substances identified? There are two major ways we can deseribe a substance: ph:.;'s'[tnl

properties and chemical properties. Learn about how chemists use properties to classify matter as
either a mixture or a pure substance,

Matter

—_——

Look around you. What do you see? What kinds of things surround you? Maybe a notebook, or
yourkeyboard, a coin in your pocket or even a pet? Think about how you may describe those
things. What do they all have in common? You may be able to come up with some similarities;
but one key similarity is that they are all matter. Matter s everything around you! Your pencil, a
book; even you are matter. One of the most important things chemists do is describe matter.
Matter is anything that has mass and takes up space. Chemists spend their days working with
malter: describing it, making measurements and even changing its form.

Physical and Chemical Properties of Matter

Let's take a closer look at o coin in your pocket. It is made from a metal. You can tell it is made
from a metal because it is shiny and maybe has a silvery color. These two descriptions I gave it
are called physical properties. A physical property is a characteristie that can he ohserved or
measured without changing the composition, 1F you toss your coin in a fountain, it will sink. This
15 because your coin is more dense than the, water in the fountain, Densiiy is another example of
a physical praperty. Your coin may be a little wet, but it is still composed of the same material as
it was before you tossed it in the fountain, Other examples of physical properties include color,
mass, smell, boiling poing, volume and femperature.

Roust results when iron reacts with oxypen

Mo Let's 1alk abow vour car, Your ear is Ikely meede From aomelal as well. How ean you tell? It
probably has a very sinilar densily b the coin m your pockuel, What ather properties does a car
Baves? 11 o Bave cver seen o Tender bender” 1heny yorun wold know that metals nre quite
bbbl When they et it by something, thew dent istemsed of shattering like pliss. This
Proprerly 1 know e maelleadafine, Wiz a propeoy thal almost all of the metals share and it is a
physsical property becasas yonn can s s conepeeasd 1he @ mctal adier it s ehented. Tt just may
look o Fritle differem
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But what happens if we fast forward 10 years. Now what does that same car look likc? Chances
arethat it may be starting to form some rust. Unfortunately, the iron that was used to make your
caris not the most stable of the metals. When it is cxposed to oxygen it transforms into rust. This
ability to react to oxygen to form st is called a chemical property. A chemical property isa
characteristic that can only bé determined by changing the chemical identity of a substance.
What we started with was iron, but when it reacts with the oxygen in the air, it turns into iron
oXide, or rust. What are some of the physical properties of rust? Are they anything like the
preperties of iron? Are they anything like the properties of oxygen? Mo, Rust has its own set of
properties, First, unlike its metallic counterpart, it is brittle. It's also a dull reddish-brown color,
Sothe ability to react with oxygen is a chernical property of iron. Other examples of chemical

properties include reactivity with water, reactivity with acid, pH and my personal favorite:
SAammability, or the ability to burn.

Mixtures and Pure Substances

The reason properties are so important to a chemist is chemists use them to deseribe matter and
the changes it undergoes. They also use properties to put maiter into major categories or

classifications. For example, if you have a substance that can be physically separated out into

other substances, you have a mixture. A mixture is material made up of two or more substances

that are physically mixed but not chemically combined. Take ocean water as an example. The
major components of ocean water are water and salt. They can be separated by allowing the
waler lo evaporate. This is a physical separation becanse we started with salt water, and we

ended with salt and water vapor (which is still water). Solutions and alloys are examples of
mixtures,

The occan waler mixture separates when Uhe wirler evaporates into vapor
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The pupil develops Seientific atr i
. o fiff towards science phenomena
The pupil
I.  Are Curious tolkr
M mwnﬂ_ﬁ:ﬁh.n.ﬂfﬁmguiﬂnnf retation of science data,
muUn.____nE ops e . | honesty in ex pssing and recording seience
4.  Believes in cause-dnd-a i n seience data
5. . Does not sccept or rédject views andco T i reasons,
R Briusyons without valid
.__..___m M_Fn_imeﬁ.ﬂnn.Enﬂﬁﬁﬁ 1 the absence of proper evidence, and
perseverance i accomplishin 5 science tasks
3.” Appreclation: : 4

uﬂ%mnnﬂh%nw ﬂh«u&nﬁ r..,, un.“nnn phenomenain nature and the roje
Specifications:

The pupil assimilates the laowdedge of sei deri i
the pursuit of its study and realises EnMnEH hnﬂ.”_nmﬂna _ nﬂﬂanm_._ﬂuEn 2

. role of science and their i iportance in daily [ife)

2. role of science in developi e acsthetic sopse

3. Struggle for existence in lifd «
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Teachand Meklhed
% Aims and Objectives of Teaching Phvaical sciences
4. Contribution of scientists in human welfare, - nit

5. balance of life in nature,
erlying diversity exhibited by plants ard aninmis, and

rity of structyre and function,
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| and disgrams neatly -

2. Makes diaprams withhsense of Enﬂ.unu._.ﬁ___... i n

3. Labels diagrams neatly, methodizally' and Fmectls, and <

4. Draws sketches and digymams at 2 fédsoninie izes

B) Manipulative Skills

The pupil \

5. Asrange the apparatus svstematicaliv,

6. Hendles the apparamus mnn____Em.u_.hum_.;m proper, %

7. Reads the instrtments _._..u.q:.r‘?.,.,m_.a.....

8, Mazintains the apparanis mu._n_____u.h._q..q._.“.ﬂn:u N cTder

9. Improvises apparatus and :_n__m_n.m

€} Observing Physical science um.n...mn._ﬁ RS, PAFTS. STPUCTINES e,

The pupil \

21. MNotices the relevant derails in thy specimen caretull

22. Beads the indtruments corracily.

23. Discriminates between closely relatad seructures, parts and spefimens
securately, 3

24. Locates the desired parts exacilv. wa

25. Detects error in experimental set-up and procedurss
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<85> Appronchies/Methods and Techniques of Toaching Phymical Scnacas ]

_ Good C.V. defines the method / approach as " A standard procedire
in the presentation of instructional material and the content of dctivities
for example, the Hecbartian Method, the Morrison Method, eto,
A rational ordering and balancing in the light of knowledg
: & and
“H_..._._uﬂn. of the several elements that enter info the educational process
nature of the pupil, the materials of msfruction, and the t learning ,
situation™, e o
. ___M_anwulﬂﬂ_a_. mﬁﬂ.ﬂ.ﬂ_ Is further #xplained as & procedure for arriving
a ation or goal to attain desired objectives, Characteristi
Bood method includes, = s
i) Built on the sound philosophical principies.
) Psychological in approach.
i) gﬁﬁgnﬁnﬁn?gﬁﬁaiﬁﬁﬂg.
v) Orderly procedure in teaching. H@
MNeed and Significance:
" Kno'yledge of these methods may help the children in
Need and\significance of the approaches are as follows.
. Work g out a better teaching strategy.

2. Ensure'maximum participation of the child
3. ds, from concrete to abstract,
4, wledge at understanding levei,
5, i 4, artitudes and mathematical spirit.
6. To anain the esiced objectives at various stages of education.
7. Methods of tegching to leam the content i
needs, aptiud EﬂEEﬁ of the E&EHHE o i
Need for Instructio strategies in Teaching:

Strategy s the art oPplanning'the best way to achieve success. These

- To reach the desired goals.

1
2
3. To reduce the gap
4
L]
5. Individual differenices can bd met and satisfied.

Methods of Teaching Physical Sciences <91 >
6. Toachieve the cbjectives.
Principles of Teaching:

Teac strategies are dependent on

. General to

. L
wha g o
L

The method adeptedishould be in aceordance with ths ok
mental and educationahlevels of che srudenrs. |

2. Imteraction: i
The method should nﬂﬂmnnf link batateen the taacher 202 <na
smudent for good teaching N%Mrnﬁ

3. Belated to Life: W
It should be related to the .uhu_u_u_.wm of life and should show 2e wav:
to solve those problems. y

4, Motivation to students:

The rmethod should create interest my._.n teaching learning process

5. Opportunities to participate: kY
A pood method should provide nuwn._.}..ax.. for all the smudents o
participate actively in the class room activities.

6. Guidance: N
Method should fulfill the ohjectives of .,...urmn:m...n. ATfRoying
psychomotor skills and heips the stedeants 13 prozsed funhes
their self-help. 1

CLASSIFICATION OF TEACHING METHOLS
Generally the methods of teaching Phuvsical saignzs fan b 2lash ]
into Twio categories, [hey are:
1. Teacher-centered methads
2. Pupil-centered mathods

o
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a hﬁﬂﬂnﬁﬂ_ﬂnﬁu&ﬁmﬁgﬁ of Teaching m.EﬁE...@EEI u__?__...wnnu of Teaching m__H___mH___._ Sciences ﬂ
Principles: ... = ‘..Iw is time consuming 4. Ttisan eoonomcas .o, i
L. Generalization / Principles to Examples. approach approach in terms of time.
2. Un-kmown to Known, : 5 Students act as active 5. Inthis approach students 7
3. General %o Particulss. : : ﬂmm...__n.ﬁﬁ_.uﬁ in the teach are rather passive participants _.__
; 4. Abstract things to known things. : EW_EE process. *,_
les: A 6. This approach is 6. In this approach emphasis R
Eﬂﬁhﬂ——ﬁ.ﬁ ﬂhﬂﬂ.ﬁmﬂ”rﬁﬂr_:ﬂﬂ blue litrus paper as red and mEﬂ nwﬁ_mﬂ psychological where is on acquisition of facts.
student’s nature § I
Take four test tubes containing different liquids in them red-litmms ._n.”-nmﬂw EEmEnHu..n ¢
was . Th 1 ' : .
w“ﬁ..ﬁ. Eﬁ m,c_ﬂnuﬁ ﬂﬁaﬂ&hﬂhﬂaﬂ%ﬂﬁﬂuﬂhﬁ”ﬁﬂﬂﬁ 7. It is suitable for primary | 7- This approach is better
colour. In last tube he took lemon water, he knows that Jast one is base, nFHE suited for high school classes.
So, first three were acids and last one is base. So, he got that acids cannot § |3 [0 this approach §; Theprmenles and Jows ace
" change the red litmus paper, bases changes it as blu like this he has students explore the made known to the students
. known by the method of inductive, principles and laws : and their work is enh ta
Steps in Deductive Approach to problem solving R, var s nes e | | E
. The various steps in deductive approach are: - . 4.2 TEACHER CENTERED METHODS ...._HNx 3
1. E%.wﬁﬂ_uﬁ the u.ﬁ_nwﬁ The students understand the problern, @ 4.2.1 LECTURE METHOD i
2. Collecting Infi " i This method has been used in education from ancim dovs. A1 preser
1 mumber of sources Hmﬂ Eﬁ%%m nmﬁimﬁdﬂnaﬂ from also this method has occupied on imponient place in indien schools It
3. Reviewing: Principles, generalizations EM reviewed to mnn facts SN UG AL GO AR DA en et T fRacnes IR
which may be best applicable to the problem in question. felling.
4. Drawing Inference: The principles, generalization’ are nw.m&nn w§ Eor success the lecture method depends upon two factors:
particular case and inferences are ....._.nﬁﬁﬁw_ the .nE_u__u__ fallsunder § (a) The selection of the subject matter and
! Wn principle. (b) The manner of presenting the subject marter. The mode of presentation
3. m.ﬂm“_um_wnﬂ ,mw”_ E._Eu_ﬁuﬂ wﬂnﬂﬂmm._na is ﬁ._._ﬁm to the depands upen the personality of the teacher.
Mpmn M_En,mu”w“n.n HE.MH_“EE_ nﬁhﬂi:ﬂﬂ“ﬂﬂnﬂmnﬂ iy It is necessary for teacher to have proper preparation and suitabic
B B Ind . voice. This method 15 not opposed to the principles of psychology. Thers
Iifference Between Inductive & Deductive Approaches: takes some mental activity in pupils. With full preparation the teaches
Inductive approach ~1sDeductive approach ' can present the subject matter in an interesting wayv and can ask question
1 .uﬂﬂ_dnﬂ.u_.m from - FLLTE u-ﬁnﬂﬁ Froin to keep them active, If all depends upon the teacher how he makes uss of
specific to mﬂpﬂﬁ_ .- general to specific. -+ the method. We cure accounts for alertness of auditory faculis: Feor washung
2. Itisa scientific method, 2. Mtisnota discovery but A social studies this method is highly beneficial to the teacher makes vsz of
| . . which stimulates met _ d reflective thinki story telling may to make the lecture interesting.
. When to use Lecture Method: The teacher can use lecture narration
3. Euﬂmqﬂnuumuﬁﬂ PR b ¥ H?Emﬂﬁ..nmnwng.ﬂnn: : :
_ 17 ol rersuming. EREE ¢ POt Ttncry: -~ § method, telling method for the following purposes

.
— e
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Usefll to all Students; This method is sujtable to'all types of sudents
Le. average; below average and above stmdents.

Promotes discussion: This methed belps 1o .nEEEn wseful and
relevant discussion ip the classroom.

Safe Method: If the experiments Enauhm_.ud_.ﬁ_ or _w.En uEEEEu
. are cogtly, this method is considered as safe. . :

Develops Skills: This method can be used to impart manual and
manipulative skills to the students.

Brings together theory and practice: It aids in _unnm_um u_ﬁ_ﬁu
relationship between theory and practicals,

“Fosters Thinking: It fosters good thinking in groupsand H&Smﬁ_ﬁ.
Quick Method: Quick revision of some principle or project is
possible by this method.

Dermnerits:

Though very uscful at the high school stage the lecture-cum-

demonstration has the following limitations:

1.

Provides no scope for “learning by doing”, which is an important
ﬂwﬁ&ﬂﬁnﬁﬁh&ﬂiﬁn%u do not relish the joy of direct
personal experiences. .
Students ere not active participants in the process.

It ignores the individual differences. mﬁipﬂﬂﬂmmﬁﬁnnﬁﬁ
are made to sail in,the same boat. o

It is not suitable to develop scientific attitude.

It is not suitable to give training in scientific method.

Since the teacher is performing the experiment, the mE_nEE may
fail to Eﬂﬁa&.ﬂ& the concept clearly.

It does not give training in laboratory skills to the students.
While using the demonstration method the teacher can

Provide significant, rich and worthwhile experiences Lo the students.
Enhance students power of observation.

Tllustrate abstract ideas in &oncrete form.

Co-ordinate laboratory work with theory.

Provide concrete experiences for the solution of a problem.

Add additional demonstrations after its review, if considered
neceseary.

Do those demonstrations which are dangsrous for students to perform
themselves. .

Metbods of Teaching Physical Sciences

P

e SR

8

Pose 2 problem to students and gather Their hvpeihesis Fasod on
their experiences.

Characteristics of 2 Good Demonstration:

The following points may be considered as criteria for a good

demonstration,

10,

‘there to fall back in case the apparams breaks while doing the

Rehearsal: The demonstration should be tried out in advance so
that everything becomes clear to the teacher. This will give added
confidence to the teacher and the teacher can find out the difficultics
involved in the experinsent before hand.

Arrangement of the Apparatus: The appararus for demonsiraton
should be arranged in order. It is always better to keep the apparams
to be used on the left hand side and the used ones on the right hana
side.

Visibility: The demonstration should be visible tc all the students.
The demonstration table should be & lictle higher .__._.___._ the _uEE__m
tables. Arrangement should be made for adegquats Lganing e

Apparatus: The apperatus should be big enough

Spare Apparatus: Some spare parts o ¢xird appararus shouid be
-.l.‘

s

experiment.

Purpose: The teacher should be zlear o7 1o ..-..u...ﬁ 3
demonstration, The teacher should know th2 &ume <7 e
demuanstration, the generalizations to be made and the attitugds 1o be
developed while demonstrating.

Involvement of Students: The teacher should invelve the sTidens
in demonstration. The teacher can iake the hgly of g s0acents o
arranging the appararus. writing summar entae Slanboars taling
readings etc.

Simple and speedv: Demanstransn shas 92 8007

If the demoostration is lengihy, the studenss hen g0 van “..” L
the results, They will loose intesest in Sush demondTatans

Use of teaching aids: Demeonstration should Sa suppameniel v
other t2aching aids like charts, pictures, mo u»_
According to time and season: Demonstraten thouid
with the time and season otherwize it will be 2 filure. Hﬂm ts beciuse
the climatic conditions affect some apparatus and maeral For
example demonstrations on static elecricmy should be zvomded during
rainy season while experiments on jce can be done QURING RoT $2a800
The experimenis on heat can be done during winer s2nzi

sz o
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¢ voice should be modulated according to the nature of the
statement. Lesson should be narrated in an interesting way.  Try to
avoid ambiguaons terms.

4. Performance of Experiment: The work on the demonstration table
uwuanw.ﬁm_mﬁ_& for the students. Some of the important points o
be kept in mind while demonstrating an experiment are:

a)  Experiments should be simple and speedy

b) Experiment should be well spaced throughout the lesson.

<} m.nnnmuﬂﬂn%ﬂﬁunn near the demonstration table so that rmch
time 15 not wasted in collecting the apparatus in case of breakages.

~d)  Amange the apparatus in an order in which the experiments are o

be shown,
e)  Store the demenstration apparatus intact until it is'to be used again,
It results in moch economy of time. :
1} ._.__._.-.ﬂ.uﬂ..:ﬁ!ﬂ must work and their results should be clear and
g} Involve the students while performing the experiments.
5.  Chalk-board Work: It is an important aid in a demonstration lesson
It is meinly used for two purposes.
a) For writing important results and principles in a summarized form.
b}  For drawing necessary sketches and diagrams, ik £
_ Writing on the black-board should be neat, clean and legible, The
diagrams should be labelled properly. The teacher may involve the stiidents
in making S\ITHTIATY. : !
_ 4.2.3 HISTORICAL METHOD |
..E:&uﬁ&nﬁﬁnsﬁmnwnﬂiﬁﬁmﬂnﬁ very beginning and
carried throngh various stages of evolution. o
. m..u....__nu_._ﬁ its own history and every invension or aﬁaﬂﬂ__.mmu its
historical background. The children feel very much interested and
fascinated in listening to the stories and the teacher can introduce His talk
with an interesting story, e
For example, the teacher is to teach Principle of Archimedss. He can
narrate the whale story of how e-king announced to his subjects that

- whosoever will find out whether the crown is made of pure gold or not

without breaking it, will be given a big prize. The teacher should then tell

~ that ane day Archimedes was taking bath in a bathing tub and falt that his

body was E..um:u&:.u by water. He thought of the reason of this loss of

H..Hﬂh.H-ﬂI.mﬂ af Teachlog Plhyalecal Soleiue o

;e

iy

ﬂﬂﬁw- in water. He conceived thar like his body; everything loser o
weight in water and in this way he can find out the purity of gold i 12
crown. He was so much overjoyed with his finding that he ran nakasd 10
the king crying ‘Eureka, Eureka! Which means 1 hove fiound gut?

Simalacly, while teaching Mewton's laws, Poirol Engine, Steam B,
Telescope, Radie, Television and hundreds of modem inventions aund
discoveries, the teacher can give a historical sketch of each, This wil
arouse interest in the stodents for leaming scientists,

This method is particularly suited for teaching to primary classes -

* where the students are much interested in listening to the stories. It cannom

be adopted as a method of teaching but it is suggested that histercul

approach should be made wherewver it is possible,

Scientist Period | Theorem
1. Dobereiner 1817 | In Doberenier triad, the atomuc
weight of middle element is nearly i
the arithroerie mean of first and third ._._.u
elmments or the atomic weights of —r
all the three slamants are
approximaely the same.
2. Petienlcofer 1850
3. Dechacourtois | 1862 4 i
4. JohnAR. - MNewlands noted that the eighth
Mewlands 1862 | element iz a kind of repatition of the
. first, like sighth note of an octave _
in music.
5. Mendaleef 1869 | The properties of elements are the
Russiz), periodic functions of their atomic
Juthes Mayer welghts.
Germany)
6. Moslay 19th | 1. The Propertiss of the ¢isments are
i century periodic funstions of their avoimac
mermbers
2. This 1able is dividad inwe 7
horizonta] 18 vertical 2olumns
ealled Groups.
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———=208 of Teaching Phyaical Sei
B) Analysis of Refor oo Dcicnces

C) Analysis of Or

Eﬁmnﬁﬂ Principals

Evaluation: Judgrments
Erven purposes. This ;
" Or external evidence
- Internal Evidence:
in terms of internal evidence
S Ency Hﬁnﬁﬁ. in
-:..ﬁﬂaﬂu. 15
reliability d) Eﬂmmﬂ Mﬂ

about the value of materia) EmEﬂ_EE for
Judgments in terms of internal evider,ce

is qualitative in nature such
ternal criteria.
on the basis of a) Accuracy

< dCcuracy, consist

In internal eviden
b) consistencies ¢}
i) External

It includes:

a)  Awareness: Awarendss je
discrimination or recolniti

b) Willingness to recefve: Wil;
sumulus not to aveid it Tty
udgment toward the Stimulus

{33> Aims and Objectives of Teaching Physical Sciences,

¢} Controlled or selected artenton: At 2 somewhas figher =g, 12
are conc with a new phenomenon, the differentialities of a given
stimurlus inth figure and ground at 2 conscious level

2. Respondingy This class comes after the learner has given his

attention.“Behavipur which goes beyond merely attending 1o the

phenomena, it implies active attending, doing something with or abaut
the phenomens, and, not merely perceiving them” sub crtegories of
responding are: \

a) Acquiescence in résponding: It s the m.ﬁ, levelof actve responding
after the leamer has given his amentiol (w2 mught dse tha wird
comapliance to describe the behaviour). |

b} Willingness to Respond: It iz ,,.n_::ﬁj._u. response ta oufside
prompting, the res get social approval

c) Satlsfaction in responsé on subjeces: Eun&ann; tha willinmmess
to respond, the congent\the assent responding, tBe beqaogrs o
accomplished by a feeling or satisfaction an‘emarons) rasponss

penerally of pleasu o
erally of pleasure or ze) )
. - : i e
d) Appreciation on subjects m.nn.__q_m.m,.._.h..”... iy
3. Valuing: It includes acceptanes of & value, preferencze v nalus
b I.. ..... .|.f.-".

and commitment 10 of 2 conviction ¥ith regard ¢ 3 cemay £ oinn o

It includes: | !

i) Acceptance of a value: At thig level we are conceroed wits :he
dzscribing of worth to a _uwn..gdn/mmq_- behavior objecis\ete. A1 this
level, there is more of a readimess fo re-evaluare ona's s dgivoe -has
at the higher bevels, . .

i} Preference for a value: Behasiour abthis iave] cmmiiag =as car s
acceptance of 2 value ta the poin of Willing 10 Bs 1 dems el waes
tue the individual is to be suffizientiv donuruned wvoiss 2w
pursue it 1o seésk it oul. o wans it

iti} Commitment: Belief it this level mvolves & migh damee
The ideas of conviction, certainity beyound & Shadow of doust
to convey further the level of behaviour d..:.ﬁfh“_nn

4. Organization: When the learner developh cestain values, h2

encounters situations for which more than one values relevans. Insucha

case values are organized inio $vsiems

It includes:
) Conceptualization of a value: Afier devaloping vilse: 52 5uo

of abstraction or conceptualization iz added. Thiz rarmus -

W

L

o ot O -

et o

L]
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CAdhvity @ :
2) To subscribe good books, —
the library EEE&EHHEHEEH. bulietins and newspapers for

3) To listen to and watch various programmers based
: s .
CN&T ﬂu_‘...ﬂum Eﬂ;.-._w. H.n.IH.H...J-. .ﬂ.—.ﬁ ._u -0 ﬂgﬂ—ﬂh w

4
) WM__H__.H _u_..n & activities of occupational organizations of
5) To see th mE..__H offother school, colleges, universities, research
mstitutes and regional laboratories and Recuire knowledge,
6) .H,_q. take palt in the locsy ional meetings of Physical
Science. .
7} To acquire Mpowiledge oflzood teaching methods of Physical science

at narional lavel
8} To participatk in meetings

well as society can be summed Gp

Kothari Education Commission|]
erer pre all for sticnce. The wirld is narrower

now and there is little td discover inf§t. So it seems, \But that is E-uw,_nﬂ

el w vistas which wait to be explored,

10 lack, especially in Indi

H.EEEE&._“., and assthetically. [t dew ops in Bem a u....i. o scientific
attitude which is transferable Eiwm_..ﬂﬂuzaum of fife, It is satd ta be the
art of precise thinking and working,
So the subject of science has every ri to be | i
he included
schoaol curriculum, Y. S

: Cotuspgredy
Methods of Teaching Eﬁwﬂ%\t G

" 1.4 CORRELATION BETWEEN PHYSICAL SCIENCE
WITH OTHER SUBJECTS

No subject can be taught in isolation. Correlation signifies the *close
relationship between variows subjects of the curriculum.” Different
subjects have correlation with life and so they have correlation with each
other. To explain any subject in meaningful way correlation is needed
To bring about the ewareness of the unity of knowledge. features of the
various subjects should work in harmony.

Comrelation of different subjects is important for checking amificiaiiny
of treatment and for acabeving the unity of knowledge. 3¢ the principle
of correlation demands that varous subjects shoubd contibure to rhe child's

development and education and help him o undersiand his environmen:
in & better way, The various facts, concepts, principles and faws have n
relationship with one another. These alzo have an eppiication in the real
life of the child. So all these should b2 integrated wiil
diffarent subjects. The effectiveness of the teachsr he
varjous concepts of scienes not only with real iz siuanion:
L el

other subjects, Toafs makes the stady cagien m

meaningul and narural, —~
Fews of different Educationist about Correlation: 2R

Correlation, as the word sigruiiss, 3 O faip:
betwesn varions subvects of the curriculum

" £ P = =l
= ..n.._.r_.“:l_.h bTH

1. Carter V. Good: “"Correlation is bringing togethsr he 2mmam oI
two or more differen: subject matwer figids that Tear o0 tae Lome
fhuman experienca. i soch s was that Siame

annﬂﬂuinﬁﬂﬁnp?
is reinforced and strengihensd”.

2. Froehel: Plzy should be the centre of 2duaiog wols T
elementery classes. He suggested that all subjests theiid be Jomaiaies
with play.

3, Ziller: He propoundsd that all teaching shitid denins 2oo0nl o
core subject.

Correlation of science with various subjects is as follows

Physica! Sclence with Mathematics:

All branches of Mathermanics have dizect applicaiions of 3ieet

Scientific inventions carnet be achisvad without the help o mathamands

Various thearies af Science are 1esied on 1he souchatons of ~alumenics
Seience withour Mathematics 15 incompiets. The siatiamaiis

1.




K191208 Jusudojansp aig 51 JustidoRAsp OLLUSIIS S JISFUT "SI OF
.o Eﬁﬁ, Apeidinos 51 adoad 9 J0 YOOPRD UOREZIREI0 [E150S Ul
uounjosss 29jdwos B Inoqe {ENneIq sey UonPIELNSTpU] ‘uonEzITEdo
[9[50¢ PO AIMIDNLNS (V1008 I U0 jIedun SNOPUSIID Uy S0uR13% L
o es ‘umgnoude ‘sdoo. jo wonEI0I ‘sRue(d ‘HEw D “RRMTED S
saTpmg [E100G PR 20908 DT UL HORIE0D 918 JET) 501d0] JO Joquin & 21¢
ST PRIEIRLETY U JEIpURdap ] 207 SOpIIS [E1005 PUR SIS

pog pUE [EII9IEW STFUUSIOS PEAT OF PIFRINOLUI
H_hﬁ_ﬂwﬂhﬂﬂumﬂwﬂj.ﬂﬁu 9)LIm 0} SIRPIS MY ademoots
pue oBenSue] 1031302 350 o AN PINOYS IS JO amaEa],
ooy prads Junont
£ 99033 JO motDy s AToo SSendue]
muun_.mﬂm jo dppy .E_u._ﬁ.um wﬂﬂﬂﬂﬂsﬁﬂiﬁ pUyj UEd S0UMIT JO
St Sqns PU [ELEYRN ON] Sy 9t jo Audosd s st sdenBur
wopepel deop B PEY SIMERNE] PUE 3003105 IRIMBINET PUE PUARE
oge Apeumon Kypsiout o SupmnoED (9
“gegsA1) 9 JO SAMSNNS PUE SAMUINNS
TPROOOJ PIE SBONOAL ‘SIGIQ) SOV JO saamonns s Sururedxy
: [.HlS0]- = yd 137
a5 ‘DI Jo 5d sanEa 23 JompEnaRg (2
. Ide=Ad
Lod

n_..u__ﬁ L

:smeeg seey Bumperdeg (9

[OENZ +— 1D+ BN 3
: suopenbo oy Supuseg (8
“sopEwEgRRY U0 SpURdap WIke Su0s 0F AnEURED
Jo yoneiqg 9aa 1eq Aes Ued ap, | SIETHAGIERY puE LSOO
“SOTRUSIHE[A] U0 spuadap suoneALID ‘smonE[napes AUEL 05
I =t

P RS

{p

(g
(#

Yapll SARSRLSY SO SEUSOURN AT urejdxa op ©
. senusieg TeoTsdny Saorgavag, Jo spoqiafl

£ 6L >

L ey

Ll =0 *Fi=a 37
AU 248, PUE QI90[RA UOROWI SABAY BANIRG tonmar L (g
SEE=al 7
124 N1=4, ¢ 39
ENELLRIT Y
IO PasH 88 STOISon) .u.u:ﬂuu...__H "RONENES “SIUMUMInSEAfY  (E
) 'SONEUSYIE pUE Sa1SALd

; Oeaiagaq UT GOUaIaglIp OU 51 aXay) 1Y AES URD ap) “SIONSWSLIELY DUE

SITSAJ TSN UOLE[2I 95072 € St U9l ISINEMIIEA] pUE S215400g (v
"sauaias o yusdoaap
34} 0s]® Ing 0Ua3s Jo Juigoes g Aue wou disg sBump asau |y

252 Bunssaurdug shouan) ‘SINSRRISCIE ] PAsIoAD Sary
S12e(qNE Mall 181D UOHE[ALION PS03 STUI JO SSNEIRQ §1 1] SHUTEME)Y
PUE 2002195 U=asmlaq dUjsuwone[er JeLmn pae 350[3 § 51 3731)) sny
' “SOMES Jo afpa{mouy
) SPUPRP TOWETIMEIS Jo sme] §,|9puspy Jo uopeuedxa ayl p
s "BOISISALOD PUE
SN $O 9SpRIMOL I s2Nbel qangm ‘se[steliio oo JuaagTp o Jo
715 91 'ANEMO[TD UORWSUE 03 ST 13(2E3) I sI00108 [eorfoorg U] ¢
"SONELEMN T [0 3Zpa|mOoi aUs sannbas ‘21
SME]JO DOLRALIID "UOLBMALIC] ‘suchienbs “wyFiaw snnoy s sardo)
‘sonemagE Jnohilsa aojdiscant aq [ Lnsnusgs jo SoyoeR]
sfgeredasm ate saneUgEL pUE
sISAYd STLLL SOy 1o 38pa) oty s InotILe WA 30 10U e
‘013 peeds Ayoofan m sumjqord ‘saisdyd w uoneasp st spdicexs
Iog sanensEw Jo sfpapwotny otp spumitap sa1s40d wn agdol Alaas
oy PaIE[ad A[@50[3 AIPa 0B SIIBUSIET PUR 30UTDS [(BNSAYS |
‘B1al paUOIiW 318
5329{qns 0m3 13 UIVNIIG UORTRLI00 JO SIGUITED SUf] JO A0S "SI
Jo JEpmom] [BIUAUEPUTY AR IR0 JgEnel 2 10UUED SOUSIE
‘JoUaoE uy powd
meuodun te Adnooo suonEmales [EaUEng souecayiE £q paisasod
aiw suopeidisql pUe e oyuEaes [V palad Apmwnu Qaza
SINELESE PUE 20UILSG ‘SanEuiepy Jo dipy sun e A[uo 2jcefeae
aprm sydern) pue sI|qEl L Papael 51 o [PANELMNRY sINFTaL O
SSpIo i "5oe) ISR IUREHTP JO SRIUWOLI00 3 JUTULIIED SUOLERNITS

|IUaTeg 03 WOTRNpoIa] <L >

- e




together by which the students can understands the relationship and

nnﬂﬁmﬂu.._... between the two subjects. In this way students can learn both

the subjects together-in an interesting way.

) Sclence and Geography: Some times geography is considered as
seience subject instead of an art. Geography cannot be understood
properly unless certain principles of Science are employed. For
nEEﬂ_nwsﬁ can not have proper knowledge about weather, unless
We use barometer. All the pringiples of Science employed in
mgnﬂu.E‘_E.Hu student of Geography cannot have proper Imowledge
about the soil. The formation of rocks and other things unless he
takes help from chemisiry.

and animals on the land, temperature ete. are common in both the subjects,

mmﬁn the science teacher can very easily correlate the scientific principles

with the geography. The scientific principles are also the principles of
geography, The science teacher can give various projects along with the

geography teacher to teach the commen principles of both the subjects 1o

d._.__n students. In this way the teaching of both the subjects can hecomie

interesting and valuable to the students.

(i) Science and History: No subject can be properly studied unless a
scientific outiook and attitude adopted, In this respect also, it is the
history that gaine from science and art, The story of the scientific
“ﬂﬂﬂaﬂ nmuun be read only in history,

istory is study of the growth of the nation. The growth and
developrrient of any nation depend® on Scientific advancerent. Hence

* bothi scierice and history are very closely correlated.

The scientiffc discoveries and inventions are good sources of
- eorrelation of science with history. For example while teaching about the
: EHE&.%EE by Alexander Fleming, the discovery of planets
etc, the science teacher is actually teaching tha history of seience. Because

", iistry is nothing but contimsons methodial record of events. To corretate

NMethods or ..n_n.wnbhﬂm Hu.w.Enﬂ._ SClenses e ]

the science topic with history the teacher can rename the tame or lesson
as the history of the discovery of penicillin. the history of the discovery of

the different plansts ete.
In this way the science teacher can correlated the scisnce subject

with history,
4. Science and Art : Art l:as two forme: 1) Fine Arts
2) Usafin] Arts,

In useful arts we find the application of the principles and facis
of Science. Through fine arts we find that things of Narure are made

more geod looking and beautiful To study these fine ars. usefil arts

we nesd science, because science invoheed scales and diagrams.

pictures and other things.

Art requires creativity, deep imagination and thoughss, Scisnce rae
requires creativity, deep imagination and thoughts. Hence the ingredisms
of both Science and Art is the same. Ar arist derlies pleasiire Som Ris
work. 5o also a scientist. I[n this way poth the sublects sre tnters
and interdependent. The science requires skiite in drawing,
models, in giving exact shade and colour 10 diferant pars = ks
and in the charts, painting the madel, maidsz imgramezang -
requires skill in using exact shade of colowr raving dem 2 o
of living crezrures properk-etc  1n this wan the nag sun-acs oos
Besides this the subject matter of both seience znd 40 o5 e

the Nature. Mostly Artists expresses the beauty of nature in thar drawany.

% g " . i 5 g
and a scientist studics about the nature, thev ¥ to untold the myvseny ihs

pature by snudving its intricate functioning. Hanee the sclence teazie-
=an very easily correlate the science with Arts, while teaching the subjert

in the classroom. For example the teacher can ask the students — 1o drae

and peint different types of trees. While drawing the studentz Have oo

PR

L - -~ . - -
£ S TS,

exact colour and shade to different pacss of the tree 22 <ha
In this way the students learn both science as well a5 A

Ar hipher lavels, ants and science aze no differen: Theme cim e
good piece of art without the application of seieans ~rmnepies ané -
the other hand there is artistic or asstheriz siamemn: o ail s 7enusi 4
‘Thus act and sclence originate from the same oot

Thus the science subject 25 sean ahove i vers ciosely face
almost all the subjects that are raughs = the 2opesls, =5tk i

veacher has 1o take all the,possible mezstres ard pea

rechniques wieach the subject iman interaisd and oo

-
-

P :
Ui A =ha wesiliy

i
#
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Meothoda of Teaching Physical Bciences
. The NCERT was established a5 2n autonomous organisation on Sept.

st 1960, Tt is located at 5o Aurabindo Marg, New Delhi, M.LE,, it is-

concerned with research instruction and evaluation. It functions through
its various units like Library, National Science Talent Search, Examination
reform ete.,

The State Institute of Science Education have been set in all the
States and they aimed at

{i) providing inservice training to science teachers.
(il} preparing instructional material in science.
(iii) conducting research in sci=nce education,
2.2 CONTRIBUTIONS OF WESTERN SCIENTISTS
1. NICOLAS COPERNICUS
Name : Nicolas Copemnicus
Oecupation: Mathematician, Astronomer
Birth Date : February 19, 1473
Death Date: May 24, 1543 i
Nicolas Copernicus was a Renaissance [
Mathematician & astronomer who formulated a [
heliocentric model of the universe which placed (il
the sun, rather than Earth, at the center. .
The publication of Copernicus book “On the ™ :
Revolutions of the Celestial spheras™ just before his death in 1543 is
considered as 4 major event in the history of Science. It began the
Coperniean Revolution and contributed importantly to the scientific
reviolutions.
The Copernican theory demandad two important changes.

The first change bad to do with the apparent size of the universe,
The stars appear to be in the same fixed positions but if the earth is the

" orbit around the sun, they shoulddisplay a small periodic change.

Copernicus explained that the starry sphere was too far distant for the

T nEﬂnE.H.nﬂHEP =

H#nmnﬂmﬂmnwﬁﬁgﬂﬂﬂnmﬁn%ni&wiﬂﬁmuﬁﬁn
ground.

According to heliocentric theory, the earth no longer coincided with

the centre of the Universe,

P

. .n_q_m_ﬂ_ﬂ.—_-.n_” wiEyee 14

ognly 60
Reentish—

b J— ATuEs an¥F _-..ﬂ .m_.rﬂﬁ.:_mm
ernicus was born & dead m Roval Russia, a region of the kangaom
§6. Cepernicus has a doctorate in Canon E.,n n__i_

\ 5 ic olar,

pough Wi t degrees was 3 physician, polygiot, classics sC
1 :ﬂ_ ﬁﬂnﬂnwﬂ&ﬂ_nnﬂ and economist who in 1517 s down a
nﬂwﬁmnnﬁ.&w .m.uuﬁ...,. of money, & principal concept in Runi:.d.ﬁ to the present
day and farmulated the version of Gresham’s law in 1519, before

H . [ " g B
His father was a merchant and his mother wis .z._n n_._fm_.__.._ _.._. ;
wealthy merchant. Nicolas was the youngest of m,.ﬁ....... children m.: ”,.... .u..r...
.“..n&n.mw became an Augustinian cann. His sister .H.FHEE weslde 3
gn. His another sister Katharina married a businessmuan znd Sy
Hn:rnﬂnq Barthel Getner and left five children whom Cipermicus loeked
after to the end of his life. Copernicus never Mariad or haed chuldren
Langnages: . I
- Copermicus 15 postulated to have wﬂaw&._.ﬁmﬁ & Cerfran i et
fluency. He also spoke Polish. Greek & Iwlian.
HeliocentTisny
i B o T L L & St ol 8t 1
He discusses about the heliocentris WP

3 ihl R T sag —anl 27
basic assumptions. He still gathersd data 107 &

Every one mult WNite

LV

e

* Death:

Towards the close of 1342, Copernicus was seized ir. the aps; ]
. jed 20 e 28 Ay 1545, Lapend T 0 A
and paralvsis and died at =ge of "0 ¢ = Maw 1743 rq,hr.w._..;_._.r... Sion
he was presented with the fina] printed pages Of K 200R L5 B2 0
day he died.

7, 1SAAC NEWTON (18421727

-
-

Mewton was bormon 2R ﬂ_.i..n cneT SEEe =
Lineclnshire. He became 2 wiarld fanyaes mu.m........n...
As 2 child he was good at dravang and mechatiia
oventions, He was pol much amentive a3 u.n......ﬂ..m.,..._ )
Mewton was brought up by his .mnﬂnnﬂﬁnmﬁ Hes)
father was dead His mother married again Newzen |

did not receive any love from his parents. |
Newton was ai extraordinary sCIenTEL L 302 te wian

) ' 3 . =A% 2 F ¥ K v ld AT LR

colfege days, be lived like a hippie, “eiecting the wwarhd A= = -

0 byl el ¥

never married and lived & bachelor 'z e in 5 Sonigs

()
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instuctional objectives EE. be defined as “A group of statements
fermutated by the teacHer for describing what the pupils are expected
o dod 5&. be able to dp after the completion of a specific classroom
instruetipn” Therefore inktructional objectives could be considered as
the prodict: or results of En“_.._ﬂuﬁl”_.ﬂﬂ-..ﬂ“ﬂﬁ.

istrugtional objectivas are more specific, definite, tangible, precie
and fum _. i H_Hq.u_.n EHHEG of what the pupils could exactly

- do after the teaching-learnifyg task. That is why they are also defined

as the “End vigws of the poss .En achievement”, Instructional objectives
are always staled in terms of expected behavioural changes in pupils
and hence theyimay also be trmed as behavioural objectives.

Bloom has defined the instructional objectives as

"By educatiopal objectivés, we mean the explicit formulations of
the ways in which Students arelexaected to be changed by the educative
process i.e, the wayX in which thev will change in their thinking, feelings
and actions".

In the above definjtion Bloom has statéd that there will be three
changes in the EE&H.?&. as a result of leamning i.e. the changes
i their thinking, feelingd and dctions. Hence, Dir. Benjami.S Bloom
‘1 classified these changks inth three domains as follows and EE...&
this classification as Blooml's Taxonomy:
3.2 BLOOMS CLAS OQATION OF Huﬂﬁ}ﬂﬂz.}.ﬁ

OBJECTIVES

The word Taxonomy is orfgzgally associated with the sciences. It
refers to the system of classificatlon of plants and animals into different
categories. \

The word Taxonomy iz derivé it from the Greek word “Taxa™ —
rzaning arrangement. So as it is refeired arrangement, it can very well

: = wnmﬁu__naﬁmﬁnﬁﬂmﬂnnﬁu_ﬂ# the arrangement of anything in

hierarchy. In the field of educatian __.. B.S.Bloom have attempted to
classify the educational cbjectives EE.’ hy. He is'considered as
& pioneer in thiz field and was the editor d .—rﬁﬂqn_ﬁunq?ﬂrh:nuﬂm
of edueational objectives™ (1956) prodyced by an American committes
efcollege and university examiners. Hg has classified the Taxonomy in to
3 domains as follows:

——

Aims and Objectives of Teachlog Phyusical Beisnass

oms Taxonomy
h o

DOMAIN DOMAIN
1. Receiving 1.Perception
2.Responding 2. Imitation
3. Application i, Mapipulation
4 Amnalysis Organisation
5.5ynthesis acterization 5. Articulation
&. Evaluation

All these thres domains
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. COGNITIVE DOMAIN:

ETEH PSYCHOMOTOR

5. Matiralisstion
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This domain containing six major clagses or cale2onies as pioposcc

by Bloom.

- s
Knowledge: [t invelves the recali of “specific and universals. meth

and processes, of of a paftern. structure o sefting
Knowledge of terminology and facts.
_.?E._.Emn of conventions. trends and sequinie
categories, criteria, methodology.

Unowledge of principles and mn_._u.w_n.,:.eﬂ of theomes and s

Comprehension: It represents the lowss les ...._.. .T:

ineludes ranslation, interpretation and sxrape

Translation; Translation means :E ar -hdeidua. o

~rmrmunication into other languages, mie SR AT, ST
form of communication 1.£.
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