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e sense and the capacity to solve

Science has been derived from the Latin word “Scientia” which means
nowledge. It is a systematized body of knowledge which may pertain to any subject or
field of life ‘Science is organized common sense’, ‘Science is an interpretation of the



1.2

1.3

natural phenomenon’. Science and technology are playing an important
They have become an integral part of our social and cultural life.

Because, the modern civilization is a scientific civilization. This
modern society is completely drawn into the scientific enviro
become an integral part of our life and living. Now, we cannot thi
science. Because sc1ence is both the body of knowledge and the p

observations which
result in the formatlon of concepts and theories with both co and theories being

OBJECTIVES
On completion of this unit, one should be able to,
Acquire knowledge about science and its nature.
Understand the relationship between the process andproduct.
Understand the importance of teaching s
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Understand the objectives of tea
10 Understand the obJect1ve of te

two examples-but even profound is its contribution to culture” - Kothari

Commission.

words, science is the investigation and interpretation of natural
cur in our daily life. Some of the definitions of science are as

nothing but perception.
is prganized and systematized knowledge relating to our physical world.
1§ classified knowledge gained from a systematic study of behaviour of

nce is nothing but gaining of knowledge on the basis of experience.

nce is cumulative and endless series of empirical observation which results in the
ation of concepts and theories with both concepts and theories being subject to
modification in the light of further empirical observation.

Genius persons by their persistent efforts, careful experimentation and exact
reasoning have collected mass of tested information which we call science.



8. Science is a process of thinking, a means of acquiring knowledge a
understanding the natural world.

process of experiencing.
10. Science is both a body of knowledge and the process of™a
knowledge.

There are some of the definitions that give us an
science. Science is a multidimensional activity and it is very difficult to search a
universal acceptable definition of science.

Thus Science is simultaneously a body of
evaluative process of enquiry.
Science thus has two important appr

(a) Science as a Product.

(b) Science as a Process.

ed in the category of science as a
od etc., form part of science as a
n their own way but to attain the aims of
1ll be places on process approach.

10wledge can be explained as follows:

Various laws, theories, principle
product where as scientific attitude,
process through both aspects are importa
science education in schools mor hasis

The process of searching scientific

~ N

Scienti fic Mathod* Scdientific Information

—_—
Observaion Facs
( Expenmentation |4— Concepts
Reasoning —* | Generalisations
PROCESS PRODUCT

1 shows that products (concepts, facts etc.,) are derived from process
crimentation) and that these products lead to further process. Thus,

FHE RE OF SCIENCE
ast three decades some attempts have been made to understand the nature
ience

e,/ Joseph J. Schwab (1964) and Bruner (1962) have explained the nature of
science in technical terms, which is based on the idea of the structure of knowledge or
structure of disciplines. According to this idea, the nature of science comprises.

(a) Substantive structure of science and

(b) Syntactical structure of science.

The Substantiate structure of science represents the major conceptual schemes
which constitute the basic knowledge used in science. The substantive structure of
science contains different classes of statements, such as definitions, knowledge



major concepts have been given in all major science curricular projects de
USA, namely, Physical Science Study Committee (PSSC), CHEM Study etc.,

lives are first as important as learning conte n fact some science educators
have strongly recommended a new emphasis teaching that includes social,
moral ethical aspects of science. In oth any of the science technology are
based on social issues that have moral, nd sorial relevance, such examples are as
follows.

Thus,) the nature of science has clearly indicated that science is different from
isciplines, because each discipline has its own conceptual structure, its own
res and skills and its own social bearing.

SCOPE OF SCIENCE
When we try to assess the importance of a subject in school curriculum, we look
rom three angles.
1. The characteristics of science.
2. The utility of the subject.
3. The cultural values of the subject.



1.5.1 Characteristics of Science

have described the characteristics of science in the following words.

1. Science is empirical.  Scientific knowledge is derive
experimentation which is further extended on the continuity of
Observations — Processes — Concepts

2. Science grows through processes of science. Scientifi
processes of science or inquiry approach or methodolo
processes of science are from simple to complex. Spmi
also from simple i.e., stable inquiry to difficult, thdt/is fluid inquiry.

3. Scientific knowledge is replicable. It has been.Ob at science is based on
evidence which can be investigated or res 1
different time given similar conditions.

branches of science contributes to an o conceptyal scheme which is internally
consistent.

5. Scientific knowledge is tentative ipna subject to change. In other words,

g 0 tently changing in the light of new
evidence. We can say that “if science, 15 knowledge, it is dynamic knowledge”.

6. Scientific knowledge is unique it \differs from other area of knowledge. It is
distinguished from other realms e of the nature of knowledge and its
procedure in generating

7. Scientific knowledge is I

the unknown things

the scientific conc

Science has its

stic because it is a product of human effort to find out
All this knowledge is related to the human beings and

f objectivity, rationality, neutrality and humanity.
aches truly based on philosophical, sociological,

*




1.5.2 The Utility of the Subject
(a) The “Intellectual Value” (Knowledge Value) of science is necessa

ways of thinking and reasoning.

(b) Science has great “Vocational Value”, Agriculture, Engine
based. Fully realizing the vocational value of science, in
applied sciences are offered in the vocational stream.

(c) Scientific discoveries to solve the mysteries of nature are
value” in the sense that science is concerned y
provides a chance for application.

(d) The moral integrity caused by the pursuit of sci
science. The “Moral Values” of scientist
express the truths without any fear or bias.

(e) The “Utilitarian Value” of science is quite obvio Right from the cradle to the
grave, all our activities are controlled science.

(f) Science provides “Scientific Method” o oblems. The various steps in
scientific method can be listed a i lems, collection of data, forming
hypothesis, verifying the hypothe wing conclusions. Science created
self-confidence in life.

N

Check Your Progress : 3

Notes: (a) Write your answe
(b) Compare you

in/te space given below.
ith those given at the end of the unit.

3. Bring out the
words.

hips between the process and the product in a few

1.5.3 wValues of the Subject

Science has a cultural value also. By the study of lives of great scientists we not

only know about their great works but also draw inspiration for the study of science. The

ethods of science inspire the students to do things in reasonable and logical manner.

ce is studied through observation and practical training. All these things help the

development of the power of reasoning. In short, we may say that science is an essential
art of education which helps the students to prepare themselves for future life.



Keeping in view the points mentioned above, it is quite clear that scie
important place in our life, and must also be given an important place
curriculum.

1.6 INTERDISCIPLINARY APPROACH

emphasized. In phys1ca1 science teaching, we cannot conﬁne ou
chemistry alone, we are to combine and correlate pk
subjects, and with learner environment to avoid rote pig

1.6.1 Relation
biology are interdependent. A biology teacher while teaching
use the knowledge of chemistry. Further photosynthesis in Botany is

nship of Science with other School Subjects

ience and Literature

here are excellent writers in Biography and Natural History and on discoveries
and inventions. These can be recommended for class and home reading as literature.



2.  Science and Languages

the library. Children can’t express themselves until they devé
(both written and spoken) skill.

3.  Science and History
The life of a nation is greatly influenced by the applic discovery to
imparting of current

scientific thought on the general idea of the age.

4. Science and Geography

currents in air and in the sea and variation of the.density~6f water with temperature.
d geography masters work in
cooperation, so that the use of thes barometers, rain gauge and

hygrometer can be really understood.

5. Science and Social Studies

Modern dress materials, Jewe
cmema theatres, magic hows ¢

easily and interestingly taught, when the topic is
ents. Pitch and length of the string, vibration of air
e demonstrated easily. In the preparation of record

help in\ the science course and their use in mechanics, magnetism and light give
eality to/their meaning.

ce with Painting and Drawing

rawing is of immense importance for all branches of science, may be physics or
emistry or biology. Preparations of charts, models, diagrams etc., require skill in
rawing. Diagram in science have important place. Without diagrams, we cannot

grapple with theoretical descriptions.



Check Your Progress : 5 x

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the

5. Bring out the relationship of science with mathematics in

9. Science and Craft
Correlation between science and craft is_possible)tp a great extent. Now-a-days
improvisation has proved its utility. Be g school self-sufficient it also
cultivates in the students the habi ork. They learn more when they

do it with their own hands a ge,of basic principles underlying the

10. Science and Economics

been able to achieve cy of food due to artificial manure and good
insecticides. Simi alth of nation is, dependent upon the knowledge of
science in te edhdiet food preservation, canning, medicine etc.,
Similarly the i only is also dependent upon the chemical know-how

1.6.3 Relationship of Science w

gone deep in the veins of modern soc1ety. All our daily routine is
controlled by 3eighce and its products. In food production, insecticides, pesticides,

: industry and ingredients of balanced diet are the basis on which
correlated. Science helps otherwise in cooking, transportation,
stallic industry etc. It is therefore essential on the part of science

orrélation gives a sort of unity to the curriculum.
encourages all-round development and growth of the child.
assists in bringing closer the school and society.
It establishes a close relationship between experience and knowledge.
(e) It prevents narrow specialization.
f) It makes education natural.
(g) It makes the lesson interesting by bringing in the other subjects and experience.

10



1.7

1.8

(h) Learning by doing is fostered while organizing projects to correlate differen
(i) It broadens the teachers’ outlook.

(j) It helps teachers to learn more from books and keep their knowledge up-to=date.

Check Your Progress : 6
Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the ¢

6. Bring out the relationship of science with life a

AIMS AND OBJECTIVES OFTEACH SCIENCE

Education is imparted for achiewing ain ends and goals. Various subjects of
the school curriculum are different’ means-to achieve these goals. The term aims of
teaching science stands for the geals, targets or broader purposes that may be fulfilled by
the teaching of science i ieral scheme of education. Aims are like ideals. Their
attainment needs a lo i Their realization is not an easy task. Therefore,
they are divided into , functional and workable units named as objectives.
The objectives are tho , immediate goals or purposes that may be achieved
within the specified class ation. They help in bringing about behavioural changes

in the learners for-the ultimate realization of the aims of teaching science. The aims are

S clearly identified and defined.
e formulation of educational objectives is a matter of careful choice on the part of
the teachers and administrators. The following factors are involved:
/ The needs and capabilities of the pupils.
2. The specific demands of his social environment.
3. The nature of the subject matter.

11




1.9

Child i i \ ;
Society Subject - Matter
The criteria of a good educational objective is that it is,
1. Inaccordance with general aims of educati

2. Unambiguous
3. Useful
4. Specific
5. Feasible
CLASSIFICATION OF EDUCATIONAL CTIVES
Educational objectives indicate the nature ducation system and show the

1 objectives serve as guides for teaching
he teachers about the importance of

which aims at worthwhile beh aniges, a clear understanding of educational
objectives is essential.
Some educators ha lassification of educational objectives.
Classification is a valuable s to group similar things under one heading based on
common characteristic relationship that exists between groups and
individuals.
The main functions of\classifying|educational objectives are as follows.
1. TItis helpful inp i
2. Itis helpful in pla aching and learning activities.
3. in identifying desired behavioural outcomes among the learners.
4. preparing evaluation or testing materials.
5 comparing curricular goals with wider educational objectives.
6 in the search for the relationships that exist among groups and

7 in defining, translating and exchanging educational thoughts in a

/7

Yo rogress : 7

es: rite your answers in the space given below.
(b) Compare your answers with those given at the end of the unit.

7,/What are the factors involved in the formulation of educational objectives?

12



1.10

BLOOM’S TAXONOMY

educational objectives. Perhaps the most widely used system of classifieation of
objectives is the one prepared by a group of college and university “te
reported in “Taxonomy of Educational Objectives” (1956) edited/b
‘Taxonomy’ is a term derived from two Greek words ‘taxis’ meanin
‘nomos’ meaning ‘law’. In this derivative sense, taxonomy means ‘@
They classified the educational objectives into three broad categerics

The Domains are: 1.

mental process of trying to understand, analyze, synthe and associate the information

with something already known. This thoug under cognitive domain.
In the second stage, the know egins to produce changes in the
interest, attitude and feelings of the indi [hege types of behavioural changes are

grouped under affective domain. In the d’ stage, the feeling acquired gives way to
exhibit muscular skills and mas skills. These changes are grouped under
psycho-motor domain.

domain can be further split up into major
The major categories are as follows.

Besides, the above classifieati
categories which are also hterarch

1. Cognitive Domain

3. Psycho-motor
Domain

2. Affective
Domain

% Bloom's Taxonomy

13
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Check Your Progress : 8

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the

8. What are the three domains of Bloom’s Taxonomy?

/AN
AN/

>
/L N\
SN

NNV

Taxonomy of Educational Objective

h J h J ¥

Cognitive Domain Affective Domain Psycho-motor Domain
1. Enowledge 1. Receving 1. Perception

2. Comprehension 2. REesponding 2. Imitation

3. Application 3 Valuing 3 Manipulation

4. Analysis 4 Crganizing 4. Precision

5. Synthesis 5. Characterizing 5. Articulation

6. Ewvaluation 6. Maturalization

THE COGNITIVE DOMAIN

t inthis category can be observed as follows.

This second category includes Translation, Interpretation and Extrapolation. This
related to the use of ideas. It refers to a type of understanding of the materials or
literal message contained in a communication.

14



1.11.3 Application
The third level includes the ability to apply abstract ideas to a conc

The abstractions may be in the form of general ideas, rules or procedures or g
methods.

1.11.4 Analysis
It means the “break down of the materials into its constltue

of the relationships of the parts and of the way they are o
analysis of elements, analysis of relationships and analysis of or

nd detection
/ “Analysis includes
izational principles.

1.11.5 Synthesis
This category is just the opposite of analys1s

elements and parts so as to form a whole. Thi
pieces, parts, elements and arranging and combinin
pattern or structure not clearly there before”.

e “Putting together of
ocess of working with
a way as to constitute a

1.11.6 Evaluation
It is the assignment of symbols to-phenomenomn; in order to characterize the worth

or value of a phenomenon, usually w eren
standards. Evaluation involves judgments/i

terms of internal evidence as well as
external criteria.

To conclude, it may,be poj hat the above six major categories in the

cognitive domain do not always ar in the isolation from one another.
el |
Check Your Progress /9 Y

Notes: (a) Write your answers in the space given below.
(b) Compare you s with those given at the end of the unit.

MS IN THE AFFECTIVE DOMAIN

The arrangement in this category can be observed as follows.

iving

This is at the lowest point on the affective domain. Receiving may be defined as
‘Sensitivity to the existence of certain phenomena and stimuli, that is, the willingness to
receive or attend to them”.

15



1.12.2 Responding

Responding refers to a behaviour which goes beyond merely at o_the
phenomena; it implies active attending, doing something with or about the p mena,
and not merely perceiving them.

1.12.3 Valuing

Valuing implies “Perceiving them as having worth or valig: e three sub-

categories of this objective are acceptance of value, preferen alue commitment.

1.12.4 Organising
This involves building up of organized sy

relationships and deciding their need and priority
1.12.5 Characterising

In this category, the individual displ on of values and it becomes a
lifestyle with him. He gets these values organiz e kind of internally consistent

system, which has controlled the behayi f the individual for a sufficient time. This
category is concerned with one’s view Wand one is philosophy of life.

Check Your Progress : 10

10. List out the cate es in the ¢tive Domain.

N

1.13.1
Skill of keen observation, skill of sensing a problem and skill of developing self-
motiyation are the specific objectives under this category.

Imitation

Skill of repeating the actions and skill of reflective thinking are the specific
objectives under this category.

16



1.13.3

1.13.4

1.12.5

1.13.6

Manipulation
Skill of operating upon the intelligence and manage cleverly b
method are the specific activities that fall in the category.

Precision
Skill of experimentation, skill of précised movements and n
are the activities that fall under this objective.

ecutton of skills

Articulation
Skill of global thinking, reflective thinking, s
development of mathematical skills are specific obje

d body and the

Naturalization

As we practice a skill, in due course it becomes™eur natural habit. Skill of
attaining success and skill of multiple actions are specific activities under this
objective.

Since science is a study usually invol
motor domain has got great relevance.
Although there are various e fonal_objectives classified under the three
domains, the objectives of the teaching\of Science are different for different levels of
education.
The table showing the cognitt ffective and psycho-motor development among
children of various levels is given b

Check Your Progress :

Notes: (a) Write your answers in\the space given below.
ith those given at the end of the unit.

11. List out Wories in the Psycho-Motor Domain.

a
A

AN
N

1.14 O m &CIENCE EDUCATION AT VARIOUS LEVELS

\L\eve;lé/ Cognitive Affective Psycho-Motor

N ve _
\/ __________ Recelvmg and Observation
Responding

N

Prina, Knowledge and Receiving and Observati
IM/I and IV) | comprehension Responding servation

Higher Primary Knowledge,

(V, VI & VII) comprehension and Receiving and Observation and

Responding induction

application

17




1.15

Secondary Knowledge, Receiving, responding

(VILIX & X) comprehension, and valuing

application and

analysis Q
Higher Secondary | Knowledge, Receiving, respondti
(XTI & XII) comprehension, valuing, organizing an

application, analysis, | value orientati
synthesis and
evaluation.

The objectives at primary level are further given in
Class [ & 1T a) Development of healthy habi

Class III & IV: At this stage the other,objectives in addition to (a) and (b) above

are,

c) Personal hygiene and sanitation.

d) To expose i the formal areas such as plants and
animals, to s s surroundings such as air, water,
weather, the ea d the simple machines that affect his daily
life.

AIMS OF TEACHING S FERENT LEVELS

1. Prima
2. Junior

we have to keep in mind the psychological requirements of the students of this
up. It is also necessary to keep in mind the capacity of these boys of the tender
0 adapt themselves to their environment.

ollowing are generally accepted as the objectives of the teaching of science.

18



(a) Development and training of the power of observation

keen observers. It is, therefore, necessary to develop a
observation. The teacher should therefore try to achieve thi
train and encourage them to collect plants, different kinds of
also train them to know about various things about the

(b) Knowledge of the relationship between physicalz
Children of their group come in conta

(c)

(d)
Children may
They should be taugh

t about the habits of personal and social hygiene.
emselves and their environment clean.

(e) Importance of science in lif

) Know m asual relationship
Normdlly young boys are inquisitive by nature. Sometimes their curiosity is
i away and it dies down. The teaching of science must develop in the
iousness of the relationship of cause and effect. They should be

Mere giving of knowledge of facts is not sufficient. We have seen that the

students of this stage of education are pretty active. This activity may be so
annelised to develop practical outlook. This practical outlook would help them to
ake proper use of their theoretical knowledge.

1.15. ctives of the Teaching of Science for Junior High School Classes
Here we find students of the age group of II. We have already seen that the
tudents of classes VI, VII and VIII comprise this stage of education. Children of this
stage of education are more developed. They are more balanced. They are less impulsive

19



and are not pleasures and pains are not the sole guides of their actions. T
children only. The objectives of teaching of science for this stage of e
therefore, be laid down on the following lines.

(a) Development of knowledge and skill for social life

Developing knowledge, skills, outlook and interests in the y help in
them the building of the background for vocational and social live
on.

(b) Development of the power of reasoning

reasoning while teaching science.

(¢) Practical use

They are able to apply the knowledge acqus
practical use.

(d) Development of the quantitative

The students of this stage have the
should be given opportunity to s
they may also acquire ability to so

titative sense developed in them. They
for further development of this sense and

1S

(e¢) Numerical Sense
The students at this sta
give them an opportunity

d be given numerical problems to solve. This would
merical problems and also to develop a sense of

ords, economic efficiency should be developed in them. This can
when they have proper knowledge about their social and natural

1.15.3

a) Development of the psychological aptitude and interests
(b) To prepare and equip for higher education
(c) Economic efficiency and capacity to earn livelihood
In order to achieve the above mentioned things, certain objectives must be kept in
view. It is these objectives that have to govern the teaching of science in the higher
econdary stage for education. The following are the objectives.

20



(a) Knowledge
This perhaps, is the major aim of teaching science. The p
science should acquire the knowledge of:
1. Scientific Terminology.
Scientific facts to understand scientific literature.
Ways and means of dealing with specifications.
Conventions.
Trends and sequences.
Natural phenomenon.
Correlation and interdependence of differentb
Methodology.
Theories and structure.
10 General rules of health and human ma

nce.

000NN s W

(b) Understanding
This is the second objective in the

from one form to another and inte een found that up to 70% to 80%

of the scientific facts learned in scie e forgotten within one year after the
completion of the course. For ung dding, the students must be trained to
generalize the facts and eve ar¢’ having common characteristics, constantly
seeking generalizations that ma i jore understandable. These generalizations

are frequently referred to as con inciples and laws-which are very essential to

(c) Application
The third 1ihg physical science in higher secondary schools is to

make the students ‘i < iti
community life. er-t0achieve this, the student should be able to apply the
generalizations_to thelr ife. This will serve as a bridge to fill the gap between
and real life activities. Moreover, the application of principle will

the memory of the content but on development 1mprovement and
eﬁnem , of tools with the passage of time. The various skills which can be
developed |through science teaching are, Observational Skill, Experimental Skill,
Construgtional Skill, Problem Solving Skill and Drawing Skill.

ossession of these skills is very essential in solving practical problems.

7

(e) itude
By definition “Attitude is a condition of readiness for a certain type of
ctivity” Finding answers to problems through direct observation, experimentation,
verification and testing of knowledge are some of the initial manifestations of
scientific attitude. Science teacher, on the other hand, should make special efforts to
develop them by employing democratic procedures in the classroom activities.

21



1.14

1.15

(f) Interest

scientific literature, in scientific hobbies, in activities of sci
Interest should not be super imposed; on the other hand, eve
select the activity according to one’s own inner appeal.

(g) Appreciation
The students of science should be able to app

science in the progress of civilizations. The basic idea
feel of science. Application cannot be taugh
understanding and attitudes.

the contributions of
is to develop a real

(h) Personality Traits

should report his results and observations faithfullys _Science teaching should provide
ironment, must be provided to

CONCLUSION

Science has acquired new meani
introducing science as a compuls
inter-disciplinary approach in scie

The need formulating object;
lesson. The Bloom’s Tax
cognitive, affective and ch
objectives that are relev, teach

scope in recent years. The reasons for
in the school curriculum are mandatory. The
is being emphasized in this lesson.

educdtional objectives under the three domains-
or has been discussed. You have also studied the
f science at different levels.

LET US SUM UP

In this unit we h bout science-nature of science and how children learn
science. Science is both process and product. Because of the scientific nature of our
society and 1di
effectively,
because sci g Both process and product of his inherent knowledge. In this unit, the

cience and technology on modern living in particular. It is very
ost of the changes in this century have been due to the contribution of
e affects every aspect of our lives. It has controlled health, transportation

es as given by Bloom was also discussed. Bloom classified the objectives under
major domains viz., cognitive, affective and psychomotor. There are six objectives
nder cognitive domain, which are knowledge, comprehension, application, analysis,
ynthesis and evaluation. Five objectives under affective domain deals with the abilities
ike receiving, responding, valuing, organization and characterization. The psychomotor

22



1.17

1.18

domain comprises of the abilities related to the action or manual wor

manipulation, precision articulation and naturalization

designed. They are structured as knowledge understanding, appli

and attitude.

UNIT - END EXERCISES
Answer the following questions:

1.
2.

O

1. Briefly explaln the natu

in our daily life.

Briefly discuss the scope of science.
Explain how the relationship between the process
the concept of science.

Write short notes on the correlation of s

Define an ‘Educational Objective’. How 1 t

Science is the inyes

er school subjects.
from ‘Aim’?

What are the purposes of class1ﬁ attenof educational objectives?

experience.
2. Briefly explaln the cha eristics of science.
Sc1enc s~.empirical. Scientific knowledge is derived by observations or

4.

—_—

—

hich is further extended on the continuity of observations.
iterrelationship between the process and product in a few words.

Scientific Method™— Scientific Information

Ohservation Facts
Expenmentation |4— Concepts
i (Generdisations

FReasoning

PROCESS PRODUCT

The diagram shows that products (concepts, facts etc.,) are derived from process
servation and experimentation) and that these products lead to further process.

Write short notes on inter-disciplinary approach.

All the branches of science are interdependent upon each other. There are many

areas in science common to all science subjects.

23
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relationship between various subjects, the inter-disciplinary approach
being emphasized.

5. Bring out the relationship of science with mathematics in a f

Many problems of proportion, inverse ratio, equations a
in use in science courses. The early introduction of the rati i etry is a
great help in the science course and their use in mechanics, ma
reality to their meaning.

Bring out the relationship of science with life and envire in a few words.
3 ¢ have to depend upon
its products. In food

ducational objectives?
educational objectives.
1. The needs and capabilities of the pupils
2. The specific demands of hi tal-e

gorles in the Psycho-Motor Domain.
es in the psycho motor domam are perception, imitation,

is, R.C. ‘Science Education’ A.P.H. Publishing Corporation, New Delhi.
—Sharma & Sharma, ‘Teaching of Science’, Dhanapal Rai and Sons, Delhi.
. Bhadula, N. ‘Teaching of Science’, Prakash Brothers, Ludhiana.
Good, J.K. ‘New Directions of Science Teaching’, Kohli Publishers, Chandigarh.
10 Das, R.S., ‘Science Teaching in Schools’, Sterling Publishers Pvt. Ltd., New Delhi.
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11. Rao, V.K. ‘Science Education’, A.P.H. Publishing Corporation, New I
12. Marlow Ediger, D.Bhaskara Rao, ‘Teaching Science Successfully, Disco
Publishing House, New Delhi.

Web Sites:
http://www.project2061.org/publications/sfaa/online/chap1.htm
http://www.nap.edu/openbook.php?record _id=5787&page=27
http://www.humboldt.edu/~thal/bloomtax.html
http://www.krummefamily.org/guides/bloom.html
http://en.wikipedia.org/wiki/taxonomy of Educational @bjectives
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2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

2.10

2.11
2.12
2.13

Structure

UNIT-II

UNIT PLANNING AND LESSON PLANNIN Q

Specific Instructional Objectives (S.1.Os)
Specific Instructional Objectives (S.1.Os) or Specifjca
Functions of S.I.Os.
Criteria for Writing Specific Instructional Objecti
Unit plan
2.9.1 Steps involved in developing a unit plan
2.9.2 Steps involved in unit planning
2.9.3 Writing a unit plan

2.9.4 The format of a unit plan
Lesson Plan

2.10.1 Criteria of a good lesson pla
2.10.2 Herbartian steps or steps invo ' a lesson plan
2.10.3 Writing a lesson plan
2.10.4 The format of a lesson
2.10.5 Lesson Plan (Model)
Let Us Sum Up

Unit - End Exercises
Answer to Check Y

Introduction 0
Instructional Objectives

General Instructional Objectives

Criteria for writing General Objectives (G.1.Os)

or Specifications

6 systematic work and helps to avoid wastage. The plan for each unit is
it plan. A unit is a group of lesson plans that covers a particular topic. The
a particular period of 20 or 25 minutes is known as a lesson plan. The lesson

TRUCTIONAL OBJECTIVES

An objective represents the desired change in the pupil who undergoes education.
t is what the pupil is expected to do after studying a course. These objectives are of two
types
They are,
1. Non-behavioural (or) General objectives
2. Behavioural (or) Specific objectives.
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2.3

2.4

and cannot be achieved in one science lesson. Although they are important
useful for practical purposes. They do not help the teacher in every
teaching.

instruction for the lesson efficiently nor test its effect. i.e., spec
coming paragraphs, details about the objectives are given with ex

GENERAL INSTRUCTIONAL OBJECTIVES
If the objectives are stated as general objectives, they tantai/hon-belavioural verb
i.e., they contain ‘non-action’ verb.

For example,
(1)  The pupil understands the three laws of reflection.

(i) The pupil develops skill in drawing~ the
preparation of chlorine gas.

(ii1) The pupil develops skill in drawing thed

ental set up for the

fferentyparts of a flower.

The formulation of these objective eacher to have a comprehensive

view of the related ideas included this study ut
CRITERIA FOR WRITING GEN CTIONAL OBJECTIVES
(G.1.Os)

1. The general instructional/objective,should contain a non-action verb.

For Example:
(1) The pupil requires kngwledge about the properties of chlorine gas.
(i1) The pupil unders iples of magnetic lines of force.
(ii1) The pupil develops skill in drawing the floral diagram of a flower.
Here >, ‘understands’ and ‘develops skill’ are non-action
verbs. The orm of inner development or passive aspect of mental

2. It should also™n
objectives helps the teacher to evaluate the student level. Unless the subject matter
e n to the teacher, he will not be able to organize learning activities and

alize the objectives.

The pupil acquires knowledge about magnetic filed.
The pupil develops favourable attitude.

should be written in the form of the achievement of every single student and not
in the form of the achievement of a group of students or class.

For example:

Do not write,

(i) The class acquires knowledge about magnetic filed.

(i1) The class develops skill in drawing and labelling.

Better write,
(1) The pupil acquires knowledge about magnetic filed.
(i1) The pupil develops skill in drawing and labelling.
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4, It should contain only one ability to be developed or achieved or
For example:
Do not write,

(1) The pupil acquires knowledge and understands the prépeti ine.
(i1) The pupil acquires knowledge and understands thesignit

reproduction.
Better Write,

(1) The pupil acquires knowledge about the propg€iti
(i)  The pupil understands the properties of chlorine:
(iii))  The pupil acquires knowledge about the signi
(iv)  The pupil understands different parts of ;

5. To conclude, the general instructional objectt
students.

Check Your Progress : 1

2.5

n terms of observable behaviour (or performance) of the learner”.
can also say that the outcome of learning, as a result of instruction, is called

he achievement of such objectives in every day instruction will finally lead to the
ievement of educational objectives (i.e., general objectives) which are general. Hence
re planning his lesson, a teacher should specify such objectives which could be
ieved at the end of the lesson. By going through this, you will train yourself in writing
the specific Objectives.
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Check Your Progress : 2 </ Lj

Notes: (a) Write your answers in the space given below.

(b) Compare your answers with those given at the end of the unit.

2. List out the criteria for framing out the specific instructiona

2.6  SPECIFIC INSTRUCTIONAL OBJEC VES (S.1.0s)\OR SPECIFICATIONS

behavioural terms so that they can be obse
written in full or detailed form it has three

1.

3.

A few examples are gi

(i)

2.7 N

As mentioned earlier Specific Inst ives must be stated in specific

easured. When an objective is

ying the characteristics. Example,

From the list of he learner will be able to locate the five, nearest to the
sun. Specific ructiona bjective, for the above

1. Alist lanets Condition (under which learner performance
occurs)

Locate Action (in observable behavioural terms)

lV nearest to the sun -  Criterion (minimum expected level of performance
of the learner)

\umvﬂl the able to interpret the three chemical properties of chlorine
tly inntheir own works without any reference material.

ith out any reference material - Condition
terpret - Action
he three chemical properties of chlorine correctly in their own works
- Criterion
TIONS OF S.1.0s

cific Instructional objectives

1.

2.
3.
4.

Are useful in identifying those students behaviour which correspond to a given set
of content or lesson.

Provide criteria for the selection of learning activities.

Provide accurate means to evaluate the progress of the learner.

Are helpful in organizing content in a proper sequence and selecting instructional
methods.

Are useful in performance assessment.
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2.8 CRITERIA FOR WRITING SPECIFIC INSTRUCTIONAL OBJECTIVA
OR SPECIFICATIONS
1. The specific instructional objectives should contain an action verb
term. Example,
(i) The pupil defines Boyel’s Law.
(i) The pupil explains the meaning of the term refraction.

In the above example ‘define’ and ‘explain’ are action Verbs
explaining are related to behaviour. The specific instructiona
written in the form of a completed activity or a bghaviour
‘observable’ and ‘measurable’.

(b) The content part by which the student’s beha
Do not write,

(i) The student explains
(i1)) The student compares

Better write,
(i) The student explains the experiment to ve e laws of refraction.
(i1) The student compares the properties of an-acid with base.

teacher’s interaction.
Do not write,
(1) To explaint re
(i) To describé/the method
apparatus.

preparation of Hydrogen sulphide in a Kipp’s

Better write,
¢-stadent explains the terms refraction with example

itten in the form of the achievement of every single student and not
¢ form of whole class or group of students.

rite,

The students define Boyle’s Law

ii) The class identifies the uses of Ammonia

(iii)) The class understands the economic importance of insects in cross pollination

Better write,
(i) The student defines Boyle’s Law
(i) The student identifies the uses of Ammonia
(iii) The pupil understands the economic importance of insects in cross pollination.
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5. It should contain only one behaviour to be developed, achieved or modified
Do not write,
(1) The student defines the term refraction and verifies the law of:

Better write,
(1) The student defines the term refraction.
(i1) The student verifies the law of refraction.

6. The specification should be related to the level of the students.
Let us study each of the objectives in terms of behavi

Objective: 1
Knowledge: The pupil acquires knowledge of terry

fundamental laws, principles and processes in thedield of Physics.

Specifications: The pupil,
1. Recalls terms, facts, concepts etc., in Phy
2. Recognizes facts, concepts etc., in Physics.

Objectives: 2
Understanding: The pupil develops understanding of terms, facts, concepts,

definitions, fundamental laws, prigciples-and processes in the field of Physics.
Specifications: The pupil, t‘b
Gives illustration of a principle.

1

2

3

4 c
5. Classifies as per crite
6. Translates verbal sf
7 p

8

9

the adequacy, superfluity, or relevancy of the given data.
e significance and limitations of physical principles.

ocates the principles relevant to a phenomenon.

erprets observations.

4. Makes certain predictions.

5. Establishes relationship between cause and effect, the known and the unknown.
6. Verifies predictions.

7. Relates basic principles in solving physical problems.

8. Realizes the limitations of the validity of a theory.

9. Devises new experiments.

0. Represents the relation between physical quantities, graphically.

—_—
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Objective: 4
Skill: The pupil, acquires skill in (A) the practical aspects of handling apparat
observations etc., and (B) drawing diagrams, graphs etc.,

(A) Manipulative Skill
Specifications: The pupil,

Checks apparatus and equipments regarding their workin

rectifies, if possible, (under laboratory conditions)

Sketches the arrangement of apparatus (if necessary) at the 9

Sets up the apparatus in a planned manner.

Uses equipment within their limitation.

Records relevant readings accurately and systemati

Performs experiments with reasonable speed dnd

Carries out simple projects.

PR LD -

(B) Drawing Skill
Specifications: The pupil,
Draws neat sketches and diagrams to scale.
Draws diagram according to the a arrangement of the apparatus.
Selects proper scales for graphs.
Draws neat free-hand graphs.

A e

Objective: 5

Interest: The pupil develops scientific interest through the study of physical
sciences.

Spec1f1cat10ns The

participates in science club activities.
ies articles on topics of scientific interest
$ and studies natural and man made surroundings.

PN R LD =

ecords and interprets his observations honestly.

¢’clear and precise in his statements and activities

Bases his judgments on verified facts and not on opinion.

Is willing to consider new ideas and discoveries

Locates sequential development and growth of Physics

Is prepared to reconsider his judgement

develops independent thinking

Pursues his activities with precision and consistency undaunted by failures.
10. Shows spirit of team-work, self-help and self-reliance.

11. Realizes the danger in the misuse of scientific knowledge

5.
6.
7.
8.
9.
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Objective: 7
Appreciation: The pupil appreciates the contribution of Physi 3
happiness.

Specifications: The pupil,

1. Follows and adjusts to the impact of Physics on society and individual.

2. Derives pleasure in understanding the scientific advance in in
radio, astronomy, electronics etc.,

3. Feels that more invention and discoveries are possible.

4. Shows respect and admiration for great scientists.

5. Manifests a spirit of scientific enquiry.

Objecitve: 8
Personality Traits: The pupil develops good persons
Physics.
Specifications: The Pupil,
1. Develops punctuality.
2. Reports his observation faithfully.
3. Avoids wastage of materials.
4. Develops self-confidence.

2.9 UNIT PLAN

antages of Unit Planning
i. It clears the aims - general as well as specific, of teaching. Teacher can cater to the

need, aptitude and attitude of different students.

ii. It works in and develops democratic atmosphere i.e., the students as well as the
teacher work in a co-operative way.

iii. It saves time and develops among students interest in learning as they actually
know the value of content learnt by them.
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1v.

2.9.1 Steps involved in developing a Unit Plan

he makes an attempt to write the unit plan. While planning a unt
to be followed.

2.9.2 Steps involved in a Unit Planning

1.

2.

9]

It develops certain skills among the students and sharpens their A
students can apply the knowledge gained in other life situations also.
As students learn independently it gives confidence develops resd
reliance.

The teacher should have thorough idea about the subject matte

Preparation: This is to motivate children for learning.
correlation can be made to life situation.
Previous knowledge tested: The background

it is a new topic, a
the students are to be
Presentation: The subject matter is presented. with-teaching’ dids, extra activities and

Summarisation: The whole unit is summarized un stethatized sub-headings.
tting small questions.
Evaluation: The fulfillments of objecti and remedial measures can be

planned after evaluating it.

2.9.3 Writing a Unit Plan

includes the following compon

2.9.2

There are many types of formats an be used. Generally, a unit plan format

Unit Title.
Major Objectives

XA DE WD —

Sl \\'Qf)ncepts Number of Time Scope of | Procedure to be | Teaching
(Topics) Lesson required | subject | adopted (indicate Aids
required | (periods) | content the method of
teaching)

hal el fan
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After completing the Proforma ‘A’, detailed unit plan should be prepared acco
Proforma ‘B’

|

Proforma ‘B’
Concept: (Proforma ‘A’)

2.10

Lesson NO ..o
AN
SL Sub Behavioural Procedure Pupik valuation
No Concepts Objectives | (Teacher pupil | Assign
activity) | L0 %
1. N
2.
3.
4.
LESSON PLAN

After planning for the unit, we arg

In the words of Lester E
therefore,
1.

ii.

iii.

1v.

V.

eck Your Progress : 4

x

tes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the unit.

4. Briefly explain the purpose of writing a lesson plan.
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2.10.1 Criteria of a Good Lesson Plan v

A good lesson plan should be preferably written.
2. It should give information regarding the subject, to rength, date and time
allotment for the particular class.

It should contain the general objectives.

4. It should also include the specific objectives
the completion of the lesson.

5. It should list out all the instructional ai
Maps, charts, diagrams on black board,
aids.

6. The materials of instruction or
organized in an orderly manner.

7. It should be built up on the previo

It should explain the learning a

9. It should indicate the teaching te

is to be presented what m

—_—

(98]

i

10.

11.

ovelty of experimentation or activity.
This is the most important step, for well-began is half-done.

Presentation

Immediately after the first step of preparation the aim of the lesson should be
clearly stated. The subject matter should be presented in simple and familiar way. It
should be done with the active participation of students. Students should not be
passive listeners. Question asked should be relevant, according to the mental level of
students and evenly distributed. Aids should be used and “Black Board summary”
should be developed side by side.
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3. Comparison
Whatever students learn, they compare it with similar set of exa
that knowledge is not like piling up bricks, it is like a tree that grow

4. Generalisation
It should be done with the participation of student

lesson we have to arrive at certain generalizations, formulae, prinei or-laws are to

be established.

5. Application
Whatever the students learn should be applied

becomes clear and meaningful.

6. Recapitulation

teaching all types of lessons. T

the topic to be taught and the
Herbartian scheme may be stress

may be deleted completely&

Check Your Progress : 5

the other while in other cases some steps

Notes: (a) Write your the space given below.

ith those given at the end of the unit.

5. Briefly state the ‘steps involved in writing a lesson plan suggested by Herbartian.

lesson plan is written in four columns.

/1. Specifications - Deciding ‘Why to teach?’
(Stating G.I1.Os & S.1.Os)
2. Content - ‘Analyzing ‘What to teach?’
(Analysis of content area)
3. Learning Experience - Deciding ‘How to teach?’
(Methods and learning activities)
4. Evaluation - Measuring ‘How far it is taught?’

(Evidence of achievements)
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towards assessing the extent to which the specification has been realized.

The teacher should have thorough idea about the content area of the
he makes an attempt to write the lesson plan.

Usually the following is commonly used, with little modificat
the teacher training institutions.

2.10.4 The Format of a Lesson Plan
Preliminary information: (such as class, subject, topic, etc.,)

I.  General Instructional objectives: The pupil,

1. Acquires knowledge ....................[.

2. Understands ............ccoeveeennnn.n. .

YR SO
II.  Specifications: The pupil,

1. Recalls ...t

2. Recognizes

3. Explains ............oooc0

4D

III. Teaching Aids:

List of apparatus / chemicals Ac
IV. Introduction:

(Motivation)
V. Presentation:

Specification V(?ﬁgtent Learning Experience | Evaluation

(>

VL ation: (2 or 5 Short answer type questions)
VIL ent: (1or 2 Essay type questions)
Si e Guide Teacher Signature of the Trainee
2.10. n (Model)

1. \Name of the Trainee
2. /Mame of the school
3./ /Class
4./ Strength
a) Roll
b) Present
Date
Period
Duration : 25 minutes
Subject : Science
Unit : 7 Magnetism
0. Topic : Magnetic field - Mapping

=0 0N oW
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b) Magnetic lines of force.
Understands the magnetic lines of forces around a magnet:
Applies his knowledge in identifying earth’s magneti S.
Develops skills in a) observation and b) drawing and lab
Appreciates the nature of Earth’s magnetic field.

I. General Instructional Objectives : The pupil,
1. Acquires knowledge about
a) Magnetic field,

nkh N

I1. Specific Instructional Objectives: The pupil,
. Recalls the definition of “magnetic - field~
. Recognizes the magnetic lines of forcex

Compares earth’s magnetic lines wit setic lines of a bar magnet.
. Reason for the appearance of earth’s magueétic lines.
. Draws the magnetic lines o
a) a bar magnet,
b) the earth.
9. Enjoys the activities re

01N DN AW~
[—
=
=
g
=
[¢]
=
7
-
=
[¢)]
o
o
2]
%
[¢)]
o,
el
=
[¢]
=
o
=
(¢}

III. Teaching Aids:
1. Bar magnet
Iron fillings
Glass plat

Nk W
=
=
¢
S
=]
(¢}
=

s of a bar magnet

IV. Introduction:
1. This lesson ¢ introduced just by testing the previous knowledge of the

zﬁi\r} ) :  What is the name of the substance that attracts iron fillings?
\I}ﬁ il : Magnet

“Ifs_ : Whatare the two poles in a magnet?
\Plﬁﬁb : North pole and south pole.
. The Teacher brings the north pole of a Bar Magnet near the north pole of a
coripass needle.
Tr.

What do you observe?
Pupil : Like poles repel each other.

V. Presentation: So, well students, today we shall discuss the properties of a magnet.
I. Recapitulation:
i 1. Define magnetic field.

2. What is the experiment to know the magnetic forces around a magnet?
3. Define magnetic lines of forces.
4. State the properties of earth’s magnetic lines.
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V. Presentation: So, well students, today we shall discuss the properti

=

magnet.
Specifications Content Learning Experience \E%lluatlon
Recalls Magnetic energy Teacher states magnetic energy with efine
reference to light energy. ma t1c
Tr. Demonstrates the following activities: ener
Activity (1): Placing a glass platgsover
magnet keeps white-paper on it.
iron filings & taps the glass plate. N
Observes Iron fillings arrange themselves and 1. What do you observe? M U
present a pattern of lines.
Recalls Magnetic field Tr. Defines the magnetic field. \ Define magnetic field.
Interprets
Interprets The lines around the magnet indicates Tr. States the ma tlc lines of, forces.
the magnetic lines of forces
Recognises The lines around the magnet indicates Tr. States the m@net lines of, How do they know that
the magnetic lines of forces magnetic forces exist
around the magnet?
Observes Magnetic lines of forces Activity (2) Keep abax, magnet on a white

pape draws the magnetic lines using

compa n

Draws Infers

Diagram

Tr. Allow\&k\mpﬂlyf draw the same.

Infers

Lines of force start from the north pole
of a magnet and ends at the south pole.

lains the direction of the lines using a

What is the direction of
the lines of force of a bar
magnet?

Observes Earth’s magnetic lines Activit (3) Tr. Draws the earth’s magnetic
% lin 1ng compass needle and the following
bsetyations are made.
Interprels Earth’s magnetic lines are parallel to \%}rﬁne these lines, how are they?
each other N /
Draws Drawing the magnetlc hnes o a Tr. Allows the pupil to draw earth’s
magnetic lines.
Compares North pole of the m tic poles of \7 Tr. Explains the magnetic poles of earth with | Which magnetic pole is
earth is found at ge¢graphical south. reference to Geographical poles. found at the
geographical north of
earth?
Infers For small distance the field is unifo Tr. Explains the property of the earth’s
magnetic lines.
Reasons For lon tan e field is uniform Tr. Gives the reason for its appearance in Why the magnetic lines

terms of magnitude and direction.

of force of earth are
straight and parallel?

S
&
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VII. Assignment:
1. Describe the process of drawing the magnetic lines of a ba

2. Explain (with a diagram) the process of drawing the magneti

due to earth’s magnetic field.

Signature of the Guide Teacher

objectives in terms of behavioural terms for a topic in Physi
Preparing G.1.Os and Specifications for the lesson ‘Floatation

V4
General Instructional Specific Instractional
Objectives: The pupil, Objectives: The pupil,

1. Acquires the knowledge of 1. Recalls th 1 g bodies.
the principle of floatation. ~ 2. Recalls the de farmhar solids and

standard):

liqui
3. Reco of floatation
4. Recogniz and second laws of

2. Understands 5. See tionship between the densities of
a) The laws of floatation Q floating bodies and the liquids in which they
b) The method of working oat,
hydrometer. > t ts the first and second laws of flotation.
. Expldins the method of working of hydrometer.

e N\
3. Applies the la & Reasons for various bodies floating in various
flotation in hydrometer. liquids.
9. Verifies the first and second laws of flotation.
4, Develos skillin " 10. Use hydrometer to find out the density of a
and given liquid.
in scientific ~ 11. Records relevant readings accurately.

5 el@s%est in 12. Enjoys in reading books on flotation.
bo in their
—study: N
@ G.1.0s and Specifications for the lesson ‘Ammonia’ (IX standard):
General/Instructional Objectives: Specific Instructional Objectives:
The pupil The pupil
1 ires knowledge of ammonia 1. Recalls the names of ammonium salts.
\ 2. Recognizes a few names of fertilizers.
X % Understands, 3. Explains the laboratory preparation of
a). The methods of preparation of Ammonia
Ammonia. 4. Explains the Haber process of preparing
Ammonia.
b). Properties of Ammonia. 5. Identifies the physical and chemical
properties of Ammonia.
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2.11

2.12

2.13

3. Applies the knowledge of 6. Verifies the use of Ammonia in
Ammonia in identifying the life.
Uses.
4. Develops skill in observation, 7. Observes the laboratory preparation
experimentation and drawing. Ammonia.
8. Performs the experimentrelated to
physical & chemica
Ammonia.
9. Draws the experlmenta S r the
preparation of Ammorfia.
5. Appreciates the use of 10. Visits local 1ndu§m§xre Ammonia
Ammonia. is prepared,

LET US SUM UP

highlighted the various approaches to

planning the lesson. A detailed atténipt-has been-made to help you to design your own
lesson plan by presenting different e last section of this unit we have
discussed the management of sci ory in which we have touched upon the broad
aspects such as laboratory objecti d\problems of procurement, maintenance and

storing of equipments and other sci

1. What is meant by escribe the features of a Lesson Plan

2. Describe the Herpartian steps af Lesson Planning.

3. Write a Lesson P of Chemlstry of class X.

4. What are the advarnt

5. Write a Lesson Plan forthe seventh class on the subject of reflection of light.
6. Define a’Unit Rlan. What are the advantages of a Unit Plan?

7. What 4 elationships between specifications and learning experiences?

ea is known to the teacher, he is not able to organize learning activities and

ally realize the objectives.

t should be written in the form of the achievement of every single student and not
in the form of the achievement of a group of students or class.

4. It should contain only one ability to be developed or achieved or modified.

5. To conclude, the general instructional objectives should be related to the level of
the students.

2. List out the criteria for framing out the Specific Instructional Objectives.

If the objectives are stated in specific terms, then they are called specific
instructional objectives. They contain behavioural verb i.e., they contain ‘action’ verb. It
means that the objective should reflect the terminal behaviour of the learner in specific
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terms. Therefore, such objectives are called as ‘behavioural objectives’
Learning outcomes, (E.L.Os), Behavioural objectives and ‘specifications’ are
same. Montague and Built have defined behavioural objectives as follows

“A behavioural objective is a goal for, or a desired outcome of lea
expressed in terms of observable behaviour (or performance) of the learner”.

3. Briefly explain the purpose of designing a Unit Plan.

According to Preston, “A unit is as large a block of relatéd subj T as can
be over-viewed by the learner”. It represents a theme around whiclsome lessons can be
developed.

A unit plan is a detailed outline for a series of intertelated lessons on a selected
topic of study which lasts two to four weeks. Availability~of fl

Lesson plan is teacher’s mental and
activities.

Six formal steps are suggeste
known as Herbartian steps. They are:

Q

1. Preparation

The teacher should first epare the students to get new knowledge. He
should excite the student
can be done by

1.
2. Sto
3. The erimentation or activity.
This is the mosty step, for well - begun is half - done.

e subject matter should be presented in simple and familiar way. It
ith the active participation of students. Students should not be passive

dge is not like piling up bricks, it is like a tree that grows. This step is the most
ortant when we are establishing principles or generalizing definitions.

Generalisation
It should be done with the participation of students. In most of the science lessons
we have to arrive at certain generalizations. Formulae, principles or laws are to be
established.
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5. Application

Whatever the students learn should be applied to new situatio
facts so that there is transfer of training and knowledge gained become pe
knowledge becomes clear and meaningful.

6. Recapitulation

scheme may be stressed than the other while in ¢
completely.

2.14 SUGGESTED READINGS
1. “New UNESCO Source: Book for Sciense:
2. Sharma, R.C. & Shukla, C.S. “Modern St

ing” UNESCO.
g” Dhanpat Rai Publishing Co,

Delhi.

3. Sood, J.K. “New directions in Science Feaching” Kohli Publishers, Chandigarh.

4. Anjali Khirwadkar, “Teaching of Chemistry—Mddern Methods” Sarup & Sons, New
Delhi.

5. Passi B.K. “Becoming Bett
6. Singh L.C. and Sharma “Micr
Psychological Corporation, A
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UNIT-III
MICRO TEACHING ON

Structure

Introduction 0
Objectives

Micro Teaching

3.3.1. Meaning

3.3.2. Definitions

3.3.3. Characteristics of Micro Teaching

3.1
3.2
3.3

34

3.5

3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16

3.3.4. Features of Indian Model of Micro Teaching
Micro Teaching Cycle

3.4.1. Steps in Micro Teaching Cycle
Practice of Relevant skills

3.5.1. Classification of Teaching SKkills
Skill of Reinforcement

Skill of Stimulus Variation

Skill of Explaining

Skill of Probing Questioning

Skill of Demonstration

Skill of Using Black Board

Need for Link Lesson in Micfo. Teaching
Let Us Sum Up

Unit - End Exercises

Answers to Check You s
Suggested Readings

3.1

3.2

INTRODUCTIO
Our education is designed to bring about desired changes in the student
behaviour. Teachers playing an important role in this Teacher effectiveness directly

Define Micro teaching,
Define Micro teaching cycle.

Explain the Characteristics of Micro teaching.

Explain the skills namely reinforcement, stimulus variation, explaining,
probing questioning, demonstration and the skill of using black board.

v.  Explain the importance and need of link lesson.

MICRO TEACHING
Meaning

Micro teaching using is a training technique in which a student teacher is
required to teach a single concept wring a specified teaching skill on a small group of
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component skills of teaching to the teacher trainees.
The following diagram represents the meaning and properties

Strength: 5-10 Students Duration 5 minutes

Required Teaching skills

Development
[

Observable, Modifiable
heasurable and Practicable

Lab Work Controlled
Conditions

Microteaching

S
./

Easy Evaluation

Easy Preparation

L 4
Easy Presentation

Number of 5kills: One Mumber of Concepts: One
Representati Meaning and Properties of Micro Teaching

t (1931): Micro teaching is a scaled down teaching encounter designed

ills and refine old ones.

d Lalitha, M.S. (1936): Micro teaching is a training technique, which

teachers to teach a single concept using specified teaching skill to a small

g in a short duration of time.

clopedia of Education (Ed. Deighton, L.C. 1931): Micro teaching is a real,
scaled down teaching encounter, which is used for teacher training,

i development and research.

e above definitions are very useful to know the significance of Micro teaching.

racteristics of Micro Teaching
From the definitions stated above, the characteristics of Micro teaching can be
ummarized as follows:
i.  Micro teaching is a teacher training technique and not a teaching method.

ii.  In Micro teaching the teacher trainee practises one specific teaching skill at a
time, till he/she attains mastery over the skill.

iii.  Micro teaching operates on a predecided model: Plan, Teach, Feedback, Re-
plan, Re-teach and Re-feedback.
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iv.  Micro teaching allows for increased control of practice by providi
to the teacher- trainees.

v.  Micro teaching is not a substitute, but a supplement to th
programme.

vi.  Micro teaching is a cyclic process.

3.3.4 Features of Indian Model of Micro Teaching

requlrernents of the Indian teacher-trainees and the facilities
our teacher- training colleges.
Some of the salient features of this model have been listed
i.  Indian model of micro teaching is a low
electronic gadgetry.
ii.  In the Indian model of micro teachin,

model with minimum

g students instead of real

pupils.

iii.  In the Indian model of micro teachi vers, using appraisal guide,
systematically record the perfarmance and ‘provide the feed back to the
trainees.

iv. It is flexible to suit the varying s available in teacher-training
institutions.

v.  The duration of the micro\t clez as adhered to in the Indian model of

minutes.
icro teaching as recommended by NCERT is

micro teaching varies from
The duration of the Indign.model\of.
36 minutes as follows:

Teaching Session 6 mts
Feed back Sessio : 6mts
Re-plan Session : 12 mts
Re-teach Sesgi 6 mts

6 mts

aching Cycle : 36 mts

(b) Flanders
(d) Skinner

EACHING CYCLE
he training procedure for one teaching skill is called as ‘Micro teaching cycle’. In

cycle, the teacher trainee chooses a specific skill, prepares a micro-lesson plan and
hes a small group of students for duration of 5-3minutes. The teacher educator and the
peer group observers rate the lesson using an observation schedule or an appraisal guide.

On the basis of the performance appraisal, immediate feedback is given to the
teacher-trainee by the observers. The trainee then modifies her/his lesson and re-teaches
another set of students (peer or real students) This lesson is also rated by the supervisor
and other observers and then analyzed and discussed with the trainee. This process is
repeated till the trainee attains adequate level of the skill. The completion of these steps
results in the completion of one Micro teaching cycle as shown in the following figure.
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/ Planning x

Refeedback Teaching
Micro Teaching l
Cycle
Reteach Feedback

\ Replan J/

3.4.1 Steps in Micro teaching Cycle
The steps in Micro teaching cycle can be

i. Planning: This involves selection of sthe skill to\ be practised, awareness of the
components of the skill, selection of a sui d the writing of a micro lesson
plan.

ii. Teaching: The trainee teaches the y in_they Micro teaching setting. NCERT has
suggested the following setting for Mic

Time: 6 mts
No. of students: 5 to 10, R

he trainee. This process repeats till the teacher trainee acquires the required level of
petency.
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AN

Check Your Progress : 2 </ J
Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the unit.

2. (a) Role of re-plan in micro teaching cycle.

O\

o~
/

. /\5

DV
(b) Do you think that we can teach a single concept}ithin\ ts9

ZEER\
~ /]
~ =/

N

3.5 PRACTISING OF RELEVANT SKILL

3.5.1 Classification of teaching skills

Here, we can classify the teaching skil the areas,
1. Motivational skills.

Presenting and communicat
Questioning skills.

~N QN L B W
w2
=~
=
o
w2
Q
[~
2
o

e —_—

- ==
: %
o
[N
=
<
—
o
8
—
=
w2
]
(@}
=
]
B

discipline
ifications using area, researchers, subject-wise etc. But we

1. Reinforcement
Stimulus Variation
xplaining

Probing Questioning
Demonstration

negative reinforcements. The positive reinforcements are used for strengthening the
onses or behaviours of individuals and negative reinforcements for weakening or
inating the undesirable responses or behaviours. These reinforcements are in the form
verbal or non-verbal.

1 Components of Reinforcement Skill

1. Positive Verbal Reinforcements (PVR)
The verbal behaviour (statement) of teacher accepts student feelings, repeats and
rephrases student responses, summarizes student ideas etc., using praise words such as
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3.6.2

verbal reinforcements.

2. Positive Non-Verbal Reinforcements (PNVR)
Teachers gestures conveying pleasant feelings and approval of

3. Negative Verbal Reinforcements (NVR)
Teacher’s statement such as the use of discouraging ds like ‘no’, ‘wrong’,
‘incorrect’, ‘stop it’, ‘you don’t know even this’, ‘I donotti ou are doing’, ‘do

student’s inappropriate behaviour or incorrect respon
the eyebrows, hard and disapproving,. stares etc,
reinforcements.

In the above four components, the first two Do
reinforcements and the last two mponents indicate the skill of un-desirable
reinforcements, which affect the studg i bversely and these are to be avoided as
far as possible.

questions. Frowning, raising
are the nonverbal negative

Micro Teaching Lesson Plan

SKkill: Reinforcement

Name of the teacher-

Subject ological Science
Class IX
Topic Cancer

Duration: 6 mts

eatments for cancer.
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Steps

Teacher’s activity

Student’s activi[tgk

1. Introduction

Hello Good morning Students
(Nodding head)

Good morning, Sir

&@i X

come into effect?

light, X-rays,
radiation, emitted
by radioactive

O.K. How are you? Fine, Thank you, PVR &
Sir AN NVR
2. Presentation | All right, what is your name? Ramesh, Sit, PVR
Nice, do you know about any 371{ ir V| PVR
disease? /8*\
(Nodding head) oh! What are ‘I\{&lie ﬁ)@art PVR &
they? hattac PNVR
All right, what is cancer? knew' Sir PVR
Why not? (Nodding head to the \s‘f\fents listen NNVR
left and right) & curio
Teacher explains that some cells
from tumors, spread to arts
of the body and produc %7 3
number of cells in other
the body and this is.called
malignant tumor, a
condition is called c acher
asks some . At | Atany age, Sir PVR
what age do we.ge Cancer"
Good. Isit-a/contagious Disease? | No, Sir PVR
Rightréli"ill it spread from person | No, Sir PVR
to person? efg
Yes. Is\it an inheritéd disease? No, Sir PVR
All right. De-yeu know the types | No, Sir PVR
ol agents that cause the cancer?
< Why? (Nodding head to the left Students listen NNVR
andright) Curiously
cher explains by showing a
% ch HART)
ﬁee types of agents that cause
cer
1. Physical
2. Chemical and
3. Biological
0.K. Now, how does the physical | Silence PVR
cancer happen?
(Angrily) see the chart and tell me | By ionizing NVR, NNVR
how does the physical cancer radiation
happen?
> How does the ionizing radiation By ultra violet PVR

material
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Nice, How does the chemical
cancer happen?

By having
chemicals

Good observation. What are the
Cancer-causing chemicals?

Tobacco, soot, coal,
tar, Pesticides, efe.,,

Yes, How does the biological
cancer occur?

Some Viruses

Wonder, what are the major types
of cancer among men?

Digestive Systemny
especial 0
and throat a

lungs™

3. Conclusion | All right. What are the more PVR
common cancer diseases among
women? A
0.K. How do we survive from VR
cancer?
% ; rugs
Very good. Today we u Thank you, Sir PVR
cancer and its remedies % /\3
\
3.6.3 Observation with Rating Sca
SKill: Reinforcement
Name of the Teacher -
Subject Biological Science
Name of the ob er
Class IX
Topic Cancer
Date: /\ Time: Duration:
SLNo. / / Cm)li)onents Rating Comments/Suggestions
L [PVR//
2. {INVR S
3. PENWR WV
A NNVR™,
/~otal

2.
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3.6

Check Your Progress : 3 Qg

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the unit. b

/N

3. What are the desirable behaviours in the skill of reinforcement?

O\

AN
NEVZANN

N/ Y

SKILL OF STIMULUS VARIATION

It is very important for a teacher to secure~and pypil’s attention. For this
certain verbal statement
etc. All these behaviour are related to stimulus vaciation. skill of stimulus variation
can be defined as deliberate change in the attention drawing behaviour of the teacher in
order to secure and sustain pupil’s attentid esson. Variation in the stimulus

secures more attention among the students.

The following components of
process effectively.

1. Teacher’s Movement (
Pupil’s Movement (PM)
Teacher’s Gesture (TG)
Sensory Focus (S
Change in Voice (C

Pausing (P)
Audiovisua

PN R WD

aQ Teacher’s Mov
The Aeasher should move form one place to another on the teaching dais and

nts towards the teacher. The movement should be purposeful. The

A, pupil moves from one place to another. The physical participation holds pupil’s
interest and attention in the task in which they are engaged. Physical participation can be
he forin of handling apparatus, dramatization, and writing on the blackboard.

eacher’s Gesture (TG)

Expression of feelings and emotions involving nonverbal behaviors are called
tures. Gesture consists of hand and head movements, eye movements, facial
pressions, etc. Use of gestures is important teacher behaviour to enhance the value of

the message what the teacher actually imparts. The appropriate gestures increase the
effectiveness of verbal communication
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) Sensory Focus (SF)

The movements, gestures and change in voice of teacher secure pupi
The verbal statements and gestures together are known as verbal-cum-
Verbal-cum-gesture focusing is termed as sensory focus. The sensory focu:
attention of the students.

Verbal Statement : Excellent

Gesture : Nodding of head
Verbal-cum-gesture: Excellent and nodding of head at the same time

&) Change in Voice (CV)

Constant use of the same level of pitchy tone and-spee teacher makes his
communication dull, inactive and has an adverse effe he teachers should modulate
their voice modulation of pitch, tone and speed

communication.

(6) Change in Interaction Pattern (CIP)
The interactive act of teaching co
pupils as an initiatory or responsive act.

nothing but communication. The ma
are teacher-pupil interaction, teach
teacher-whole class interaction

The following diagram indicatgs,the changes in interaction pattern in a classroom.

1. Teacher — Pupil Interaction

7\

Teacher - > Pupil
2. Pupil — Pupil Interaction
Fupil - > Pupil
3. Teacher — Group Interaction
Teacher - - Group
4. Teacher Whaole Class Interaction
Teacher o+ » Whole Class
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@) Pausing (P)
Pausing is silence for some seconds. The silence indicates pause durin
deliberate intervals of silence used, while conveying information, lecturing/ e

this purpose.

(8)  Audio-Visual Switching (AVS)

Visual Medium can be in the form of showing a chart, pic

model or in the drawing pictures, figures, and graphs on the bl

or only visual medium creates boredom in the class. A teacherw
to his pupils uses either audio or visual medium. A teach

e 1mpart1ng knowledge
his medium in order

to secure and sustain attention. The audiovisual diagrammatically
represented as follows.
N
Audio  |+——» Audio | » Audio
F 3
h 4
Audio - Visual
Micro Teaching L n Plan Ng. 2
Skill: Stimulus Variati
: Biological Science
: VIII
Time: Duration: 6 mts
: Sense organs
Teaching Roints: 1. Sense organs.
2. Functions of sense organs.
\Sﬁéps Teacher’s Activity Student’s Activity Components
\Introduction | (with smile) Good (moving from their seats) (TM)
morning students. Good morning, Sir (PM)
(TG)
(Raising eyebrows) (Taking on their seats and (TM)
How are you? smiling) (PM)
Fine, thank you Sir (TG)
2.Presentation | How many sense Five (CV)
organs do we have?
Good (showing with Eyes, ears, nose, tongue and (TG)
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finger) Radha, can you
tell me what are the
different sense organs?

skin (students observe the
chart)

4

CHART

(Teacher shows the
chart explains it and
asks) Ramana, what is
the important function
of a sense organ?

It receives information and
sends the message to the

brain %
%

discussed the functions

of our sense organs.

(Answer any one from | It is made up er; N/ (CIP)
last bench). How is a hundreds of cells
sense organ made up
of? f\\
Lakshmi, can all the No &Ws (CIP)
cells receive the (SF)
information? & (PM)
(Slowly) what do we Receptor.cells orreceptors (V)
call these cells? /]
(Loudly) what is the W cell receives a (CV)
specialty of these particu e of sensory
receptor cells?  / ——information
(Moving towards ﬁgx\/;g receptor cells (TM)
bench students) Howi ogether form a sense organ (CIP)
a sense orgafi fermed?
(Comi%}o sense the changes in the (TM)
the major functi ax|‘environment
sense Organ?
(Moving e aul, the | To see (TG)
t}n%gf of eyesuis)..? P)
0 (PM)
wo e inthe | To smell (CIP)
sec What is (PM)
the function of our
nose?
Q )Ravi, can you tell me To taste (SF
< the function of our (PM)
<\ tongue?

3. Conclusion [J0hn, which organ do Ear (SF)
we need to hear? (PM)
Paul, what is the To touch (SF)
function of our skin? (PM)
Today, we have Thank you, Sir (CIP)

ervation Schedule: (Teach / Re-teach)
me of the trainee
Name of the supervisor:

Standard
Subject
Date
Concept

 IX

: Sense Organs
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SL . Rating of Perform;/l)fe )
No Components Tallies Not at all Vé%(\ﬂl W

1. | Teacher’s Movement (TM) 0 |1 |2 3 4Q§&

2. | Pupil’s Movement (PM) 0 |1 |2

/>

L

N/
N

S
<
7
3

3. | Teacher’s Gesture (TG) 0 |1 <\2\/ ’s |6
—
— b
4. | Sensory Focus (SF) % 1 \2\ 4 |5 |6
4
\/ 3 14 |5 6

Change in Interaction Pattern

6| (cp) 9

3. | Pausing (P) §
8. | Audio-Visual smumm@»)\\

Totah ~//
=

5. | Change in Voice (CV) Q\O\k

W
N

Comments (if any) <

N/

NN

L))
~/

CheckXour Pro : 4

Wri r answers in the space given below.
mpare your answers with those given at the end of the unit.

at is the use of Stimulus Variation?

~

N

/as

J (b) Write down the interaction patterns in the classroom.
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3.8

3.8.

SKILL OF EXPLAINING
Explaining can be defined as the use of interrelated statements abow
phenomenon, generalization, procedure, function and reason with a vie

pupils about it. A teacher teaches a number of concepts generalizd
For an explanation, to be understood by students, the previous 3
knowledge already possessed by students. The quality of an n-depends on
preparation of the teacher and the degree of understanding of the stu

Components of explaining are:
1. Cognitive Link (CL)
2. Uses of Illustrations (ILL)
3. Compare and contrast (CC) and
4. Meaningful Repetition (MR)

1. Cognitive Link (CL)
A teacher introduces a new concept.using the p

9

“Concrete to abstract”, “easy to difficult

iples of “Known to unknown”,

linked with one another logically.

2. Uses of Illustrations (ILL

[lustrations are included™
serve the purpose of illustrating
different situations or life
serve the purpose of unde

e teacher-trainee
: Physical Science

: IX
t : Units of Different Systems
pic : Measurement
Date : Time : Duration: 6 mts
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Teaching Points:

1. Fundamental units - Length, mass, time.

Different systems of units: CGS, MKS and S.I. systems.

2.
3. Additional Units in S.I. System.
4. Definition of Standard unit of length (meter).

)

Steps Teachers activity Student’s activity \Gomp,quénts
1. Introduction | Good morning students Good morning\Sir\ ~—
How are you children? Fine, thank you Sir
2. Presentation | Kishore, How much, do 1.5 meters Si ~/(CL)
you need to get your shirt (ILL)
stitched? PN
What 1.5 meters length or I?A%fﬁ \\ Y (CL)
breadth?
What is its breadth? 4 I W (CL)
(CO)
The breadth is the standard | O eit™Y (CO)
width of 1 meter, so (MR
measure only length ‘v%
we mean 1.5 meters it is
1.5 mts length %
breadth /\3
(showing \NV Three (CL)
chart)(Repeating)
How many a1l
units,of mea re
there?
What are-they? Length, mass, time (MR)
/ZXO/VV many Wns of Three (CL)
nits are th/éfe? (ILL)
Wy‘z C.G.S., MK.S and
\ S.I Systems
What are the units of Centimeter, Gram (CL)
measurements in C.G.S and second
Q system?

/>

~N

\%COmponents

Tallies

Rating of Performance

Sk~
"Nox| Not at all Very much
1. )3>)gnitive Link (CL) 0 1 R 4 15 |6
\\\K// Uses of Illustration (ILL) 0 1 21 3 4 15 |6
3. | Compare and Contrast (CC) 0 1 21 3 4 516
4. | Meaningful Repetition (MR) 0 1 21 3 4 516
Total
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3.9

Comments (if any) %\/

Check Your Progress : 5 x

Notes: (a) Write your answers in the space given belox
(b) Compare your answers with those given 4t the end of the unit.

5. (a) Define the skill of explaining.

N

—
—

~_
(b) What is the role of the comgo@e—ﬂzd contrast (CC)?
N

N\
\Y¢

going deep into student responses through step-by-
eliciting the required response. Each question is followed
es, such as no response, wrong response, partially correct

skill of probing quest
step questioning wi
by a variety of stude
response, incomplete
situations opeby one.

dtion may be due to student’s inability to understand the question, to
e, or due to lack of requisite facts needed for the purpose or responding
dll the related facts.

idlly correct response situation
They represent a partial knowledge of facts, concepts and generalization on the
of the students.

! Incomplete response situation

Sometimes when an incomplete response situation occurs, we infer that either the
student is not having the necessary facts, concepts or generalization in his memory or it
may be due to his inability to understand and structure response to the question.
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5. Correct response situation
Correct response situation refers to the statements expressed by the& .

Steps Teacher’s Activity Student’s activity ?i‘e}mpon\e/nts
What are the units of It is also a meter. }jL)
measurements in S.I. System? A
How many fundamental Units Six x (CL)
are there in S.I. system? A (CO)
0K, in C.G.S and M.K.S 7 (CL)
systems there are only 3 (1LL)
fundamental Units. What
additional units are there in S.I.

System?
What are the unit measurements e, Kelyin, (CL)
of current, temperature and andela
luminous intensity in S.I. \
system?
Can you define a meter, Aﬁﬂ?\ 1 mefef = 100cm (CLh)
0.K.(Showing a Chart) \Ej“mdts observe the (ILL)
It is certain length of chart (CO)
rod maintained at 0 ;~ 7 (MR)
Celsius kept in the Ac 'e f
Serves near Payis:.
It is taken as the rd ﬁg} of
length called mete t1
once agal
It is more a ly defined as | Students observe the (ILL)
1,65 . chart (CO)
wayelength of gfange light (MR)
emitted by kryp on atom at
norme Repeating)
To day we-have discussed the

fferent systems of Units

< i>K.S. SIand C.G.S. Systems
d also the definition for meter.

3.8.2 Obs &hedule

obing Questioning
ame of the Teacher-Trainee :
ame of the Observer

dbject : Physical Science

lass : VIII
Unit : Measurement
Topic : Unit of different Systems
Date : Time : Duration: 6 mts

The skill of probing questioning comprises of the components of
behaviours of seeking further information, redirecting, refocusing and developing
critical awareness.
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3.9
3.9.1

ap
Date.™;

aching Points:

Types of fuel.

9

Refocusing (RF)
Redirecting (RD)
Developing Critical Awareness (DCA)

P

The components are:
1. Prompting (P)
. Seeking Further Information (SFI)

1. Prompting (P)
Questions where there is a hint for the pupil(g) which Helps inreaching
expected response.

2. Seeking Further Information (SFI)

Dealing with an incomplete respo and partially correct
from the responding
pupil t bring the initial response to the expested e ifymore complex and novel

situations.

se situatio

3. Refocusing (RF)
Questions which seek the pupil to
with other phenomena either for similarity or contrast or for any other relationship.

4. Redirecting (RD)
For more studentsi

response’ and ‘partially corre
students fro response.

eht and to deal with ‘no response’ incomplete
¢, the same question is redirected to more

SKILL OF PROBIN IONING

Micro Te esson Plan No. 4

Skill: Pr estioning

Name Te -Trainee :

Subje : Biological Science

VIII
Non-renewable Resources

Time : Duration: 6mts

2. Coal formation in earth.
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Steps

Teacher’s activity

Student’s activity

1.Introduction

Good morning students

Good Morning sir

L\
Cory{pénen;k /]
Y%

How are you?

Find thank you sir

N
N

2. Presentation

Ramu, how do you cook

With Kerosene, gas and\

N

<

Nk

N

1

deeper layers of earth?

your food? with wood etc.
Which fuel is used in rail | Coal, electricity, dlese RF), (DCA)
engine? etc. /] ’
Good which fuel is used Petrol %/ < \/(SFI)
in scoters?
Where do you find the In the dee €rs 0 \
coal? the eartp/P/J‘H/_i\\f\/ (DCA)
Ok Where is coal mined Coal i ed out fri
out? oajmg\K )) )] (DCA), (RF)
Where do we find
coalmines in AP? Godava oopal (DCA), (SFD)
/] \Rally, Man ryal etc.
In which states do we find OI‘IS Madhya
coalmines? Pra Andra (DCA), (SFI)
\\ \anc@h
Do you know how th ~theé coal is formed
coal is formed? _ /égsn?:egad plants (SFD), (RF)
What is that proce Destructive distillation
called? >nd Carbonification (SFD), (RD)
How were \lz(r e tracks Due to Volcanic activity
of for db and earthquakes (DCA), (RF)
eart Y/
long was he dead For Several thousands of
pla ried? years (DCA)
ow did the moisture The moisture was
; eeze out from the squeezed out due to the
ied plants weight of rocks and great
pressure exerted by soil (DCA), (RD)
on the buried plants.
as oxygen available in | No, Oxygen was not
the deeper layers? available in the deeper (SFI)
layers
What results from intense | The plants were burnt
heat and pressure and partially and were
absence of oxygen in the | converted into coal. (SFD)

\3/ onclusion

To day we discussed how
the coal is formed and
where it is available

Thank you, Sir.
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3.9.2 Observation with Rating Scale

3.10

Skill: Probing Questioning
Name of the teacher - trainee: \

SL . Rating of Eeriormance\ \
No. Components Tallies Not at all . Ver)/ ;zhuch
1. | Prompting (P) 0 1|2 p3] &5 6
Seeking Further
2 Information (SFI) 0 ! /< /3> > 6
3. | Refocusing (RF) 0 1 |2 VA ] 4]5 6
4. | Redirecting (RD) 0 | 12 N3 4 | 5 6
Developing Critical ¢ v
> Awareness (DCA) 0 A ! 2 3 4 > 6
Total 0N+ [ 2/)/3]4]5 6

Comments (if any) ~ L

Check Your Progress : 6 \\//

Notes: (a) Write your answers in the, Space-gi below
(b) Compare your answers wi se/given at the end of the unit.

6. How will you stimulate pupils_to complete their responses?

=77~
Z

I o

v

SKILL OF DEM TRATI

A demonstra i showing. The demonstrations may be set up on a
demonstration table whichis usually kept in an elevated place so that all can closely watch
the demopn ion. It is an activity or process of teaching involving the showing of
ime; riments to explain and describe the concerned concept, idea, teaching
point etc.,in thé teaching learning process. This process makes the subject matter concrete
satiations.

e-Compon are,
. Appropriate Topic, Concepts, Ideas and Teaching Points (A)

Adegquacy of Manipulative Skill (AMS)
cation of Appropriate Situation (CAS)
Generalization (G)

Appropriate Topic, Concepts, Ideas and Teaching Points (A)
It should be Appropriate to the Topic, Concepts, Ideas and Teaching Points.

(2) Sequence, Order of Presentation (SOP)

The sequential procedure in presentation of material indicates better preparation of
the teaching learning activity.
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(3) Adequacy of Manipulative Skill (AMS)
In the demonstration of experimentation the instruments or equipmen
repeatedly displayed in the teaching learning process.

(4) Creation of Appropriate Situation (CAS)
In the demonstration process appropriate physical situation~with pro aids,
instruments, diagrams, gestures etc., should convey the idea appropri

(5) Generalization (G)
Whenever the demonstration comes to an end, th
theory and frame a rule or a principle. It can be called as gene

3.10.1 Micro Teaching Lesson Plan No. 5

Skill: Demonstration

Name of the teacher trainee

Subject
Class
Concept ple
Date: Time: Duration: 8 mts

Teaching points:
1. When a body is wholly or partially ed in a fluid it experiences an upward thrust

2. Weight of a body in the air is ts weight when immersed in water.

3. When a body is imrnezse\d inw itdisplaces the water equivalent to its volume.
Steps T}z@{ef’s activity Student’s activity | Components

1. Introduction | Gogd mérning children Good morning, Sir
How are you ehildrén? Fine thank you, Sir

2. Presentation | Does any one know swimming? Yes. I can swim,Sir CAS
O.}X\L%@f/ﬁ//ou feel when you | I feel that I have CAS
dip in ? lost some weight

/\ Today we discuss these Archimedes A
/\ henomena and prove that result Principle
N /Which Principle will explain this
AN 4 factor
~NCHART
ARCHIMEDIS PRINCIPLE
When a body is wholly are
< partially immersed in a fluid it
experiences an upward thrust
% equal to the weight of the fluid it
s replaces
) The teacher asks a boy to find out 1. Spring
from the chart what apparatus are balance
required for the experiment. 2. Stone
3. avessel full SOP
of water
4. an empty
vessel
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3.1

(The teacher explains the process) | Students observe it J
first we weight the stone in air, —/
then we take a vessel and weigh it, Q
we immerse the stone in water and P,
note down the weight, we collect
the overflowed water and weigh %
it; and then we verify the result. AN
The teacher calls a boy to come to | W1 gram ~—"
the dais, and asks to weigh the
stone using the spring balance, /\> AMS
and asks what does it read?
The teacher takes an empty jar and
asks the boy to weigh it. W/E\m SOP
Then he asks the students to <w
immerse the stone in water by
AMS
means of a thread, and asks to%
read its weight on the balance. \
Then he asks the student te weigh 4\gm
the overflowed water alo% AMS
the vessel
The teacher asks “which-weight i
more, weight in air \\' ; A
water?
What happenmﬂvi‘g;me is | It appeared to lose SOP
completely immersed in wager some weight
How much does/iyfose™ WI1-W3 SOP
What is‘the weight of enipty w2 SOP
Vessel?5
WHatTs the weight with water? W4 SOP
WhHat is the welght of water alone? | W4-W2 SOP
Compare the yesults W1-W3, and | They are equal
W4 at is your G
inference?’
he teacher concludes that the Thank you, Sir.
C eight appeared to be lost by
4 stone when immersed in water is G
ual to the overflowed water
lected in the jar, the water,
»which is displaced by the stone.
Observation with Rating Scale
nstration
of The Teacher - Trainee
Name of The Observer
ubject Physical Science
Class VIII
Concept Archimedes Principle
Date: Time: Duration : 8 min
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Ratin / / ) L]
N/
SIL. Components Tallies Below Above
Poor Average t
No Average Average

.7

1. | Appropriate topic,

concepts, ideas and 0 1 2 4

teaching points (A) k
2. | Sequence order of

Presentation (SOP) 0 ! %\ //Q 4
3. | Adequacy of

Manipulative Skill 0 1 %3 4
(AMS) ;;:§§>
4. | Creation of Q
Appropriate 0 2 3 4
situation (CAS)

5. | Generalization (G) 0 1 2 3 4
Total / \ \

Comments (if any)

Check Your Progress : 7

Notes: (a) Write your answers't space given below.

(b) Compare yo ers ose given at the end of the unit.
7. (a) Write down/the undesirﬂe behaviour in the Skill of Demonstration.
N~—
(b) [)é%rﬁ%tion isa
QV

3.11 BLACKBOARD
e powerful teaching aid to teach from schooling to higher education

ard as a visual aid is widely used in all sectors of education and training.

Legibility (L)

Size and Alignment (S.A)
Highlighting Main Points (HMP)
Utilization of the Space (US)
Correctness (C)

Position of the Teacher (PT)

Eye Contact with Pupils (ECP)
Cleaning of Blackboard(CB)

N Y N
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1. Legibility (L)

The teacher should see that a clear distinction is ensured betwee
adequate Space is maintained between individual letters and wordg e
handwriting more legible.

2. Size and alignment (SA)

letters should be uniform. The size of the capital letters should
possible with out being diverged from a line.

3. Highlighting Main Points (HMP)

main points.

4. Utilization of the Space (US)
Overwriting on the letters should be a

constructing sentences on the blackboard while~w g on the blackboard, inadequate
knowledge of English grammar or mj re-by the teacher reduces the attentiveness
of the learners in the class room.

6. Position of the Teacher (P
At the time of writing, thet€acher should stand on one side of the blackboard at an
angle of 45 degree, so that the writtemwork in the Blackboard is visible to the learners.

3. Eye Contact with Pupils
The teacher she

A Teacher sho e blackboard from top to bottom and not spread dust in
the room. After completien-of the lesson, the teacher should clean the entire blackboard
before leavi classroom.

3.11.1 Micro esson Plan No. 6

Skil{:\{m‘{f board

Name of.the-teacher - trainee | :
"Subject, : | Physical Science
Class\ . | v
Concept/ : | Balancing Chemical Equations
Time : Duration : 6 mts

Formation of Magnesium Oxide.
Formation of Ammonia.
. Number of atoms on protestant side and reactant side must be equal.

Black Board

Balancing Chemical Equations
Date
Subject
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R. No.
Class
Topic

9

AN

Formation of Magnesium Oxide

Formation of Water

N

1.Mg+0,->MgO

1. H,+0,-H,0

2.Mg+1/20,->MgO

2.H,+1/20,->H,0

N
AN

))
N

3.2Mg+0,->2MgO

3. 2H,+0,->2H,0
VAN

AN

i/

formation of Magnesium

7/
Steps Teachers activity Students\a&/ivﬁty Components
1. Introduction | Good Morning Children Good Merning-Sir ECP
How are you children? Fine shank you'Si ECP
2. Presentation | To day we discuss balancing
the chemical equation (He
writes in the middle of the \ LUS.CSA
Blackboard)
What happens when Magnesiymh Oxide is
magnesium is burnt in Q rmed ECP
Oxygen?
Ramana, how do you Ramana writes on the
equation? ’ ‘C\%\Mboard Mg+0,->MgO L.C.SA
How many Magnes1um \i}(ys// Same ECP
are there on pro 1de
How many atoms 0 One
there on the reacta ECP
How many }g@%ioms are | Two ECP
there on theyea ide?
Are théyequal? No ECP
How |t Kﬁnake theﬁn)equal" By taking half of Oxygen ECP
molecule
Write the equation on B.B. Mg+1/20,->MgO L,USA
K, but molecules exist in By multiplying with 2
/ ‘Céile numbers, How to ECP
( ’123 ce the equation?
& mwrite the equation on 2Mg+0,->2MgO C.SA
Write/the equation of H,+0,->H,O
. C,SA
@natlon of water
How many atoms of Hydrogen | Two
<< >> are present on the reactant side ECP
and product side
\\\// How many atoms of oxygen One ECP
present on the products side?
How many atoms of Oxygen Two
J) are present on the reactant ECP
side?
Are they balanced? No sir ECP
Balance the equation as per the | H,+1/20,->H,0 US.,SA
previous example? 2H,+0,->2H,0 PT
Showing B.B repeats the Students observe it HMP
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Oxide and water as main
points

Well try one more example.
Write the chemical equation of
formation of ammonia?

N,+H,->NH;31/2N,+3/ ZHZQ
>NHj3;

Multiplying by two
N,+3H,->2NH;

4@

3. Conclusion

The teacher cleans the
blackboard, and wishes Good
day children.

—4
Thank you Sir T,CB
/N

3.11.2 Observation with Rating Scale
Skill: Use of Black board

Name of the teacher - trainee

Name of the observer

Y

Subject
Class
Concept ical Equations
Date: Duration: 6 mts
I\SI:;. Components Avg. A::;e Excellent
1. | Legibility (L) N \Y/0 1 2 3 4
2. U‘qhza‘uon of the Space and ™ s 0 | ) 3 4
Alignment (USA) > A
3. | Size and Alignment (SA~. // ~J 0 1 2 3 4
4. | Highlighting Main Points™_" { 0 1 ) 3 4
(HMP) =
5. | Cleaning of Blaclﬂaﬁard (CB)| 0 1 2 3 4
6. | Correctness (C) | | ) 0 1 2 3 4
3. | Position of the Teacher (PT)/ 0 1 2 3 4
8. | Eye Contact with Pupits——" 0 1 ) 3 4
(ECP)
// Total

y)

oty

S.

)

\ A4
él:ec\k our Progress : 8

Write your answers in the space given below
(b) Compare your answers with those given at the end of the unit.

8. (a) Write down the components of the skill-Use of Blackboard.

L

N
&

(b) What should be the position of a teacher while using Blackboard?
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3.12

NEED FOR LINK LESSON IN MICRO TEACHING

There is a very big contrast between micro teaching and ma
teaching). Micro teaching is kind of a scaled down teaching p
teaching skills, content and strength of the class and time duration, F
totally different from micro teaching in the form of content, class size and all other skills.
Hence the bridging the gap between micro teaching and ma e

After getting training in different Micro teaching ski

the feacher trainees should
integrate those single skills. For this purpose ‘Link less e

’ 1s essential ‘Link

teaching. It normally involves the integration of all

In Link practice the trainee practices
observations are made on components of the sel
the experts.

Diagram showing the various stages of tea

Micro Teaching
Teaching Practice
AN
VAN
1. | Time c {50Mmfs Y | 20-25 mts 40-45 mts
. | Class Size | -], 5-10 $tudents 20-25 students 40 and above
3. | No. of skilly”}< | 1 D 3-5 All the skills

s gain sufficient control over the use of the components

At the end of link practice, the trainee should have a review with the supervisor.
This will e\trainee to handle the lessons in the macro situations effectively.

Check Your-P) ogress : 9

Note(a) Write your answers in the space given below.

/_g Wpare your answers with those given at the end of the unit.
@ is the term used to bridge the gap between

icro teaching and macro teaching.

) The link practice sessions are normally arranged with about
\ students and for about minutes.

You have studied the concept of micro teaching and it skills which are related with
science such as Reinforcement, Stimulus Variation, Explaining, Probing Questioning,

MT US SUM UP
Demonstration and the Skill of Using Blackboard. You have learnt about how to make

these skills effective by following desirable behaviours and avoiding undesirable
behaviours.
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3.14

3.15

considered as a bridge between Micro and Macro teaching and studied
integration of skills in Link practice.

UNIT - END EXERCISES

1

2.
3.
4.

In addition to that we have discussed link lesson link lesson practice

What is ‘micro teaching’? What are its uses?
Explain the concept of ‘micro teaching cycle’?
Write a short note on the skill of Demonstration.
What is the need for link lesson?

ANSWERS TO CHECK YOUR PROGRESS

1.
2.

Micro teaching device is designed by Allen

(a) Role of re-plan in micro teaching cycle.

teacher trainee re-plans here the Micro-lesso
modifying the existing one.

What are the desirable behaviours-in-th
Positive verbal Reinforcement '
i einforcement.

among the students. This can be considered as a
ten drawing behaviours of the teacher in order to secure

¢ SKill of Explaining
xplaining can be defined as the use of interrelated statements about a

While teaching different concepts, one should note that some of them are
osely interrelated. There may be some similarities and dissimilaries between
¢gm. This component serves the purpose of discriminating between two related
but different concepts.

How will you stimulate pupils to complete their responses?
We can ask following questions to motivate them to complete their responses.
i.  What more can you add to your response?
ii.  State your answer in other words.
iii.  Will you please elaborate your answer?
iv.  How can you make your answer more clear?
v.  Add some examples to support your response.

(a) Write down the undesirable behaviour in the Skill of Demonstration
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Inappropriate topic and illogical order in the presentation don’t allow
to participate.

(b) Demonstration is a showing.

8. (a) Write down the components of the Skill - Use of Blackboard.
. Legibility (L)

. Size and Alignment (SA)

. Highlighting Main Points (HMP)
. Utilization of the Space (US)

. Correctness (C)

. Position of the Teacher (PT)

. Eye Contact with Pupils (ECP)

. Cleaning of Blackboard (CB)

01N DN W —

(b) What should be the position of a teacher v

angle of 45 degrees. So that the written wi
learners.
9. (a) Link Practice is the term used to bri
macro teaching.

about 20 minutes.

3.16 SUGGESTED READINGS
1. A.Ram Babu (2003)-“Essentia

Delhi.

2. Passi B.K., (1936)-“Becoming

Web Sites: m
http://en. wikipedia.org/wiki/Micro teaching

http://isitessharvard.edu/fs/html/icb.topics58434/Micro teaching.html.
.brown.edu/Administration/ Sheridan_Center /consulting/Micro_teaching.pdf.
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UNIT-1V
METHODS OF TEACHING ON

4.1
4.2
4.3

4.4

4.5.

4.6
4.7

Structure 0 N
Objectives

Introduction

General Methods of Teaching Science

4.3.1 Teacher Centered methods

4.3.1.1 Lecture Method

4.3.1.2 Lecture cum Demonstration Method
4.3.2 Pupil Centred Methods

4.3.2.1 Laboratory Method

4.3.2.2 Assignment Method

4.3.2.3 Discussion Method

4.3.2.4. Heuristic Method

4.3.2.5 Project Method
4.3.2.6 Scientific Method

4.3.2.7 Panel Discussion

4.3.2.8 Seminar

4.3.2.9 Symposium

4.3.2.10 Workshop

4.3.2.11 Team Teaching

4.3.2.12 Personalised System o ucti
4.3.2.13 Computer Assisted Instr

4.3.2.14 Modular Appro
4.3.2.15 Active Learning
4.3.2.16 Activity Bas
Let Us Sum Up

Unit - End Exercise
Answers to Check Y rogr
Suggested Readings

the’pupil will learn effectively, depends on the teaching methods that the
re are many effective and efficient methods of science teaching which

ompletion of this unit, one should be able to,

cquire knowledge about methods.

nderstand the methods of lecturing.

/Understand the criteria for a good demonstration.

4. Apply Assignment Method, Discussion Method and Project Method in Science
Teaching.

4. Analyse the advantage and limitations of Heuristic Method.

6. Understand the Computer Assisted Instruction.

7. Analyse the merits and demerits of CAI
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4.3 GENERAL METHODS OF TEACHING SCIENCE
Methods of teaching science can be classified broadly into two types
(i) Teacher - Centered
(i) Pupil - Centered

Teacher - Centered teaching is teacher concerned methogd Here
teacher’s convenience is considered mainly, where the students are justyp nts of
knowledge. The teaching environment is very much formalized{ an acher—eCeupies a
central position in the classroom.

The main concern in pupil centred teaching is the p self " The.purpose is to

develop in the learner skills and abilities in independent lea

I Teacher Centred Methods
Lecture
Demonstration
Lecture cum Demonstration

II Pupil Centred Methods
Heuristic
Assignment
Laboratory
Discussion
Project

4.3.1 Teacher Centred Methods

4.3.1.1 Lecture Methods
Lecture methods 4

delivers the lecture ength of time on a topic. Meanwhile the pupils are
expected to listen t
It is essential that a\lecture should be properly organized under the heading of

is/e¢onomical both in terms of money and time

Itean be applied at any environment by the teacher to educate the pupils.
A teacher can handle many students at a time

4) /Simplifies the work of a teacher.

emerits
1. The student is a passive listener. The principle of child centered education hence is not
served.
2. No provision is given to the student’s participation. Therefore it is against the principle
of learning by doing.
3. Training in scientific methods and practical skills will not be developed.
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4.3.1.2 Lecture cum Demonstration Methods

4. It is not concerned about the individual differences among the pupils.

them to visualize the related concepts. The students observe the deme
and try to draw inferences. Thus their power of observation #
exercised.

This method is especially useful where,
i.  the apparatus is costly.

ii.  the apparatus is very delicate.

iii. the experiment involves danger.
iv.  the apparatus requires some special technidqu
V.

1.

2.

3.

4.

5.

6.

7.

8. ‘ such that it is performable in the time, available.
9. Demonstration shou slemented with other teaching aids to make it more

interesting.

10. Demonstration sh

[€acher’s expertise in handling the apparatus plays an important role here.
ime should be provided for pupils to record the data.
7.) Reflective type of questions should be asked to stimulate the power of reasoning
and interest in the students.

Steps in Demonstration
Steps for effective demonstration are given here under.
1. Planning the demonstration.
2. Introduction of the content on which the demonstration is to be formed.
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3. Experimentation and teaching, step consists of actual demonstration and
explanation of the related concept.

4. Tabulation of the results obtained during demonstration and summariz
through eliciting the points from the students.

4. Conclusion

Advantages

1. Itis less expensive and time saving,.

2. Avoids false imagination among students and provides concrete ideas about the
topic.

3. It provides chances for critical thinking and reasoning through observation.

Limitations

1. It doesn’t provide place for “learning by doing”
2. Visibility is always a problem.

3. Lab skills can’t be developed among students:

Check Your Progress : 1

Notes: (a) Write your answers in the space gi g
(b) Compare your answer wi iven at the end of the unit.

1. Mention any two occasions in whic e method becomes more effective.

AN
~

2. List out the step zn/—lved ir%\ dempnstration method.

NN/

_/

£\

udents are given an opportunity to carry out experiments independently.
be provided with manual containing detailed instructions of procedure
e experiments to be performed .The teacher observes their activities .The
sher offers only guidance wherever necessary.
provides opportunities for training in scientific methods .It also kindles the
preblem solving mentality among pupils. A simple problem like what happens when a
onet is suspended freely, involves only a few steps like
Statement of the problem
. A single trial
3. Conclusion

In some cases repetition of experiment becomes essential till we obtain concurrent
results.
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Experiment or Exercise

A true experiment is one in which the result is not known in advancé:
cases the students are asked to verify the result already established bey:
can’t be considered as true experiment .From the part of the student there
excitement in doing these verifications.

Controlled Experiments

Experimental type of investigation is often channelise
“controlled experiments” In the controlled experiments every effort is made to control the
factors involved all variables expect two are kept as nearly cos
relationship of the two is studied by varying one and studying the/effect on the other. One
of the two experiments is often called the ‘control’ or 1d the other is called

1. Co-ordination should be there between the theoreti d practical work.
2. The experiments to be performed are to g in mind, the level of the

pupil.

the pupils.
7. In case of shortage of nts students shouldn’t be denied from doing the
experiments. Alte arrange

Grouping of the P
There are two ways
1. Even front system
2. Group rotatien system.

tem all the pupils in the class do the same identical experiments during a
e system, supervision is also easy as the difficulties met by the pupils
¢ same.

experiments in science can be planned for a single cycle. Students will be asked
the experiments in groups or single, each of the experiments in the cycle for
ation. When all the experiments in the cycle have been completed by all the students the
next cycle of experiments will be planned.

aboratory Manuals
Laboratory manuals are no doubt time savers. But they make little or no provision
for independent thinking among the students. The laboratory manual might help a
beginning teacher who had little training in the subject. Besides it is also useful to pupils
who want to work under self-direction. However the laboratory manuals must not be
allowed to dominate the science programme.
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Instruction Cards

These are the cards prepared by the teacher, containing suitable instruct
into consideration the needs of his pupils and the apparatus available in
cards would contain minimum needed instructions. It should contain inform:
the following points.

1. The purpose of the experiments

2. The method to be adopted for collecting data.

3. Precautions to be observed, if any.

4. Method of tabulating the collected data.

4. Questions that may help in reaching the desired canclusi

Check Your Progress : 2

Notes: (a) Write your answers in the space given bel

VN

4.3.2.2 Assignment Method
Assignment meth ent of both lecture demonstration method and

the individual laborato the students. So, it includes the merits of both methods

and is best suited fof high and™higher secondary classes. The whole of the prescribed
course is divided intg a numberof well-connected portions to be covered in the week or

g can be used are
i. Home assignmen
ii. Schoohassignments

This includes the performance of experiments in the laboratory and answering of a

faw questions put by the teacher. Some of the experiments that are difficult or those which

olve danger are performed by the teacher himself and questions relating to that will be

ut to the students. The experiments which the students can perform and which are simple
are assigned to them.

They are given a sheet of instructions before they start their practical work. They

go through these instructions and answer the questions asked in their note books. The
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student. This helps the teacher to know where each student stands.

Objectives of Assignments

student to discover facts of science so that he may weave them 1
and principles.

Criteria of a Good Assignment
1. An assignment should be in relation to the topic under-di
2. It should be brief and to the point so that students ma

implications.

4. The assignment given should be in such a way-that i es/the enthusiasm and
interests of the students.
5. It should be presented in a way that it s
to students to discover things for them s¢

¢ of ‘learning by doing’ and provides full
¢ laboratory.
. They learn how to consult references and

1. This method is based upon the prin

2. The students form the habit ©
gather the desired data.

ause the’same type of apparatus is not required at a time
are given different assignments depending upon their

cussion Method
This method should also find its due place in the teaching of science. It can be
owed in an institution depending upon the time and resources available. There can be
wo different approaches in which any one can be chosen depending upon the available
time.
i. The teacher gives a brief introduction of the topic for discussion. The students are
allowed to prepare individually for an hour or so. However teacher would guide them if
necessary. After the scheduled time, the teacher initiates the discussion by probing the
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4.3.

sequence the topic is covered through discussion. The main points are
black-board.

Hence the teacher gives the introduction to the discussion earlier,
before he has planned to have the discussion. The students
depending upon the strength of the class. So in the next days th
data with regard to the topic of the discussion and get their materia
for discussion.

On the day of the discussion the teacher initiates th ussion by recollecting
some of the points which he gave as introduction the othet

vould collect
oints prepared

points.

i. The topic for discussion should common
simple nor too technical.

ii. Extra reading and beyond the text reading’s

iii. The discussion should stick on to
discussions.
1iv. Maximum number of stude

are to be ¢ncouraged to take part in the discussion
actively. At the same time class disci

cipling should not be disturbed.

Check Your Progress : \/ ~

Notes: (a) Write y nswers inthe,space given below.
(b) Compate/ your answer with those given at the end of the unit.

4. If block periods
having a discussion i

VAN

ilable, what are the two approaches will you prefer for
our class?

L))

estigation and inductive approach. The method is formative rather than informative.

finition
In the words of Prof. Armstrong, ‘Heuristic method is a method of teaching which
involves our placing the students as far as possible in the attitude of a discoverer.
‘Heurisco’ which means to find out so, any method which excites children to work and
think for themselves can be called ‘Heuristic method’.
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solving the problem. He is free to move about and discuss the problem
mates. Each student is given a ‘sheet of instruction’ regarding the probl¢

then derive at desired conclusions.

The success of this method depends on more than one
important factor is the teacher. The teacher should be informa
scholarly person. He should possess in full, the spirit of inqui
initially have the attitude of a discoverer. He should plan
ability and interests of the pupils.

Advantages
1. This method is pupil-centered and involves learnjng

4. It inculcates the habit of hard work in st

Limitations

1. The method is costly.

2. It is a time consuming method.
3. Textbooks written on this line are no
4. It is not suitable for lower claSse

4. It needs more resources to execute

6. Trained teachers on the lines of t

4.3.2.5 Project Method
Based on the pragmatism and to lessen the gap between school life

and the life in so ject\method is employed. According to Dr. Kilpatrick, “A
project is a unit of\whole hearted purposeful activity carried on preferably, in its natural
setting’. According t

in its natural setting’.

ii) /Choosing and proposing
The students should be allowed to choose the project. The teacher should retrain from
roposing any project; otherwise the whole purpose of the method would be defeated. The
teacher must exercise guidance in selection of the projects and if the students make an
unwise choice, the teacher should tactfully guide them for a better project.
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iii. Planning

For the success of the project, proper planning is a must. In the process o
teacher has to act only as a guide and he should give suggestions at
planning is to be left to the students.

iv. Execution
Once the project has been chosen and the details of the proje n planned, the

v. Evaluation

The outcome of every project has to be studied.
the pupils and the teacher. During evaluation let the
through their own failings and findings. The evaluation
light of plans, difficulties in the execution and achie

[We evaluation\should be done both by
t ¢ self criticism and look
¢ pfoject has to be done in the

vi. Record

A complete faithful record of the projec
prepared must contain every detail
information of duties allotted to diffe

Role of the Teacher
1. The teacher has to be

interest alive.
2. He should help s

problem solving method and places very less emphasis on cramming or
memorizing.

It puts a challenge to the student and thus stimulates constructive and creative
thinking.

~ This method provides an opportunity for mutual exchange of ideas.

8. It develops self-confidence and self-discipline.

9. A project tends to illustrate the real nature of the subject.

10. This method helps the children to organize their knowledge.

82



Drawbacks of Project Method
1. Project method is time consuming and can be used as a part of science work.0

2. Though it provides superficial knowledge of so many things it provides
insufficient knowledge of some fundamental principles.

3. The teacher has been assumed as the master of all subjects which is practicall
possible,

4. This method can’t be put under a regular framework, thus the r
work will be upset.

5. This method is not economical as it requires tours, purchase of ap
equipments etc.

Check Your Progress : 4

4.3.2.6 Scientific Method
The method or the

be termed as scientific m
method, in other word

Basically, the scientific method is a problem-solving
od of solving a problem scientifically. The students

cientific Method

¢thod is a well sequenced and structured method for finding the results
eriments.

ethod of teaching helps to develop the power of reasoning, application of
ledge, critical thinking and positive attitude in the learner.

nethod offers ample opportunities to the students to solve a problem by an

e) S¢ientific method helps the students to become real scientists as they learn to
identify and formulate scientific problems. It also provides training in techniques of
information processing.

(f) It develops a habit of logical thinking in the students as they are required to interpret
data and observation.

(g) Through scientific method students learn science on their own and teacher works
only as a guide. It provides a help to the students to learn to see relationships and
pattern among things and variables.
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Check Your Progress : 5 </ L]

Note: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the unit.

6. Briefly explain the importance of scientific method.
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4.3.2.6.2 Steps Involved in Scientific Method
i. Sensing the problem

A situation should be provided to the st ich they feel the need of

asking and enquiring the teacher .The teacher can alsoyaise a problem which stimulate

reflective thinking and help in of arriving.at\a rational solution .The time and availability

of resource must be taken into account.

ii. Defining the problem

The student define their pro Wcien ific language and proceed towards the
solution .The teacher should gnt in framing the statement of the problem, as
students may find it difficult ne the problem by themselves.

e key words and phrases in the problem which provide
roblem. At the same time, the students must have

After interpretation of data, the students are asked to formulate some tentative
othesis. A hypothesis is a probable solution for the problem in hand. The hypothesis
ould be free from bias and self-inclination.

vii. Selection and testing of most appropriate hypothesis

Students may end up with many hypotheses for the same problem. Here they can
select the most tenable hypothesis by rejecting others through experimentation and
discussion.
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4.3.2.7 Panel Discussion

viii. Drawing conclusions and making generalization

In this step conclusions are drawn from the selected hypothes
should support the expected solution .Experiments might be repea
consistency and correctness of the conclusion drawn.

under similar situations, they may go for generalization of their co

ix. Application of generalization to new situation

The students should be able to apply generalizations under
daily life and hence, minimizing the gap between clagsreom/situatio
situation.

ituation in their
and real life

Check Your Progress : 6 Y
Note: (a) Write your answers in the space given b
(b) Compare your answers with those gi f the unit.

Panel discussi
discussion techni
conversation in fi

ion in which few persons (the panel) carry on
ience. At the end of the discussion, the audience will also
participate. The important questions and the experts answer them and
clarify the points. ords, a panel discussion is a specific format used in a
meeting, conference or convention. It is a live or virtual discussion about a specific
topic amongst a selected group of panelists who share differing perspectives in front ofa

of educational panel discussions, to provide factual information and
owledge, to give awareness of theories and principles and to provide

¢ience teachers can attend seminar in science and other subjects. The seminar
aybe arranged on some particular topic or it can be on various problems. A working
per is prepared before hand which is presented before participants. The seminar may
held on new techniques of teaching, teaching learning process, teaching of special
children, improvement of science curriculum, science practical of different classes etc.,
Seminars widen the professional outlook of science teachers.

.2.9 Symposium

The term symposium has come to refer to any event where multiple speeches are
made. A symposium suggests that more than one person is speaking. A Symposium is
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typically a more formal or academic gathering, featuring multiple experts delivering short
presentations on a particular topic. In other words, symposium is meeting of a number o

experts in a particular field at which papers are presented by specialists on particular
subjects and discussed with a view to making recommendations concerning the problems
under discussion. Symposium is a meeting or conference for the discussiomof some
subjects, especially a meeting at which several speakers talk on orﬁ\ewss a topic before
an audience. The different members of academic world would gather at the sy ium to
talk and take questions from the audience about public funding of academic institutes.

4.3.2.10 Workshop
A workshop is different from a seminar. The appr

practical. The work distributed among various partici

groups discuss it and come to conclusion. These
curriculum, evaluation system etc.,

¢ taken in workshops is

4.3.2.11 Team Teaching

evelopments in education. It is
an organizational structure to improve te process in the classroom. It is
an innovation in school organization in whi more teachers teach a group of
students. The group is benefited by X i ifferent teachers.

4.3.2.12 Personalized System of Instruction
The Keller plan, originate d/S. Keller in 1965, is a plan of individualized

feeding method of lectuting 6om. The plan is better suited for college level
instruction.

plicit objectives which the student has to achieve. When the student has
ed the objectives, he will take the unit test.

s assessed by a test of duration 20 to 25 minutes and scoring of the same is

5 minutes.

learning materials for each unit are text book and study guides.

0 The structure and organization of a study guide include: instruction of each unit,
behavioural objectives, procedure, text supplement and test questions.

Computer Assisted Instruction (CAI)

The Computer Assisted instruction (CAI) dates back to the early 1960’s.
Instruction of micro-computers in 1980°s generated a new enthusiasm to use it for
instructional purposes. Now the microcomputers are being used on a regular basis
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circuits, storage compartments and recording devices for the high
mathematical operations. A computer has five basic parts.
1. Input equipments to feed information to the system.
2. Output equipment to indicate the results of processing
display unit (TV screen) and / or print out.
3. A memory store to hold information.
4. A processing unit to perform the required info
5. A control unit, for processing controls in s ements operate in
harmony.

Processing

Central Processing Unit (CPU)

Arithmetic & Logic Unit (ALU) i

Main Memory (Chips)
Output
Input -, Random Access Memory (RAM) N (\;liSIl)lgl
(Keyboard) yisual
Read Only Memory (ROM) isplay Unit)

i Control Unit (CU)

(Tapes and Discs)

; ; Basic Elements of a Computer

Q A A i
4 v v
\ Backing Store i

tements and Facts regarding CAI

1. Providing programmed instruction through the computer is called CAI.
2.In 1961, CAI was used in the University of Illinois in the USA.
3. In 1966, Patrick supper of Stanford University computerized tutorials in

Arithmetic and Reading for elementary school children.
4. In generative CAI, the computer generates questions within a basic framework
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of a Topic.
5. The computer can be used as a test-item bank.
6. By quickly reviewing the performance of the students in the previous
The Computer can be used to suggest future courses for the students.
7. CAl is therefore not merely a sophisticated type of programmed instruction
different kind of instruction altogether.
8. Students, in general, learn well with CAI in considerably lessti

Instructional uses of Computers
Although a computer can be used in many ways in

process.

1. Drill & Practice

television. The computer reacts to
makes further response. A kind of
machine.

3. Simulation and Games

Simulations are cQ g exercises specifically designed to represent
ing learners with the essence or essential-elements of real
ot time constraints. They have come into effective use
cade. Here the students get an opportunity to better
stract and too hard to imagine.

situations without it
in education duri
understand a conce

with their great capacity to process the data rapidly, helps us in
ation in surprisingly less time. They can store huge data and keep a

ore rapidly than by any other medium.

With CAI, we could completely individualise the learning environment.
5) Students can understand better the concepts than through any other means of
teaching.

Limitations of CAI
1. The chief limitation lies in the cost that it claims.
2. Computers may also inject a non-human quality into educational programmes.
3. Hence the teaching-learning process itself might go as a mechanized process.
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4.

4.3.2.14

4.3.2.15

Further, all individualised instruction and CAI instruct the students in such
that all will achieve the same level of mastery.
O

Check Your Progress : 7 w

Note (a) Write your answers in the space given below.
(b) Compare your answer with those given at the end of the umni

8. In instructional process, computers can be used for

a. Correcting papers b. Drill and Practise
¢. Simulations d. Both (b) & (C)
Answer

~
9. Providing ............cooeviininn. through con};/?/er is c&ﬁ‘a\ CAL

Modular Approach \//

An approach to the design of equipment, syste rograms and the like, in which
independently prepared and self-containéd~units, or mpdules, are combined to form the
final product. This allows for simulta loping and testing the various
components and also helps breaking down a and complex system into more
inciple, modular technique, modular

Active Learning Methodolog
Active learning refers to tgchniqueswhere students do more than simply listen to

a lecture. Students arg ] shing including discovering, processing, and
applying information. ¢ léarning" derives from two basic assumptions:

(1) that learniTg pature an active endeavour and

(2) that di pn in different ways"(Meyers and Jones, 1993).

It is important to remember, however, that lecture does have its place and that
active learning ca ithout content or objectives. Education once was thought
of as a process of t n (i.e., pouring knowledge into empty vessels), research

enough opportunities to clarify, question, apply, and consolidate new
ere are many teaching strategies that can be employed to actively engage
le/learning process. Some of these are group discussions, problem solving,
e_plays, journal writing, and structured learning groups. The benefits of

of Active Learning Methodology in the Classroom:
ve learning methodologies require that the student must find opportunities to
¢fully talk and listen, write, read, and reflect on the content, ideas, issues, and
oncerns of an academic subject. (Meyers & Jones, 1993).
onwell and Eison (1991) state that some merits of active learning are:
Students are involved in more than listening,
.less emphasis is placed on transmitting information,
. greater emphasis on developing students' skills,
students are involved in higher-order thinking (analysis, synthesis, evaluation),
students are engaged in activities (e.g., reading discussing, writing) and
greater emphasis is placed on students' exploration of their own attitudes and values.

v w
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4.3.2.16 Activity Based Learning (ABL)

4.4

4.5

4.6

ABL methodology is based on the pedagogic principle of learni
activities. In each subject, under ABL, the competencies are split into d
units called milestones that are developed into different activities. These m
activities are arranged in a logical sequence from simple to complex.
milestones are linked together into ladders. Each milestone has{d
learning processes represented by logos having six types of activiti 7., introduction,
practice, reinforcement, self-assessment or evaluation, re eririchment
activities. Group cards are used to engage students in group learnin i

UNIT - END EXERCISES

1. Give any four merits of lecture method.

2. List out the steps involved in demonstration.

3. What are information cards? What sort of info

4. What are the objectives of assignments?

5. Discussion method and project method are be ited fo
brilliant students-Justify.

6. What are the basic elements of a computer?

7. Mention the limitations of CAL

36s having many

LET US SUM UP

the same time we can’t rule the
while choosing the method for

eps involved in demonstration method.
onstration are

Mention any two ways of grouping the pupils for laboratory work.

Pupils can be organized for laboratory works in two ways of grouping, which are
a. Even front system

b. Group rotation system

4. If block periods are not available what are the two approaches will you prefer for
having a discussion in your class?
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4.7

As the block periods are not available the time period is short. Hencg
to follow the second approach of giving the topic to the student earlier to
discussion, and letting them prepare for it.

5. State the basic principles on which the project method is base
Project method is based on the following principles.

1. learning by doing, ii. Learning by living, iii. Childs

association, co-operation and activity.

hrough

6. Briefly explain the importance of scientific method.

Scientific method is a well sequenced and structured method for finding the

in the learner. Scientific method offers ample Gpportunities

problem by an experimental design making.use™ef his préyious knowledge. Hence

A hypothesis is a probable solutio
be free from bias and self-inclination.

vam. S., (2003): Introduction to Educational
rs Pvt.Ltd., New Delhi - 110020.
ng of Biology, APH Publishing Corporation.New Delhi

Technology, St
3. Choudhary. S.,

—110002.
4. Chlikara.M

e
http://uges.dal/dispproj/cai.html

hﬁ?ﬂssien&xu@verve.edu.au/pubs/china/vol 1/litao.pdf
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UNIT-V
SCIENCE CURRICULUM

Structure

5.1. Introduction

5.2.  Objectives

5.3. The Modern Concept of Curriculum
5.4. Defects in the Present Curriculum Construction
5.5.  Principles of Curriculum construction.

5.6. Factors that Affect Curriculum Organization
5.7.  Principles to be Observed in the Selection
5.8.  Organization of Content

5.9. Criteria for Organization

5.10. Development of Syllabus in Relation to Major

5.10.3. Development of science course for ade
5.11. Types of Content Organization

5.11.1. Psychological organization

5.11.2. Logical organisation

5.11.3. Concentric method

5.11.4. Spiral method

5.11.5. Topical method

5.11.6. Unitary method

5.11.7. Whole to part meth

5.11.8. Part to whol

5.11.9. Vertical tr
5.12. Approaches to Cur
5.13. A Critical Study of

Curriculum

5.14. Conclusion
5.15. Let Us Sup

art of the school and all that goes with it.
Curriculum is a tool in the hands of the Artist (the teacher) to mould his material
ie pupil) according to his ideal (objective) in his studio (the school)” - Cunningham.

In his Dictionary of Education, Carter V. Good defines curriculum as “a general
over - all plan of the content or specific materials of instruction that the school should
offer the student, by way of qualifying him for graduation or certification for entrance into
a professional or a vocational field”.
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52  OBJECTIVES
On completion of this unit, one should be able to,

1. Acquire knowledge about the concept of science curriculum.
Acquire knowledge about the modern concept of science curriculum.
Understand the principles of curriculum construction.
Analyse the factors that affect the organization of curriculum.
Analyse the principles that are observed in the selection angd
curriculum.
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ajor concepts

in science for elementary, middle and adolescent stages
7. Gain knowledge about various types of content organizatio
8. Analyse the Tamil Nadu High School and Higher secor

activities (library, laboratory,
workshop and playground) between teache . It can also be called as the
planned action for instruction. Science curriculum™

and the experiences of each child are erent from others, so the curriculum will be

science curriculum which should be i ity with the aims and objects of teaching
science and of education in a defn

In other words, the whole life~invthe school constitutes curriculum. Science
curriculum is a part of thé wholg icutum and plays an important role in the evaluation
of balanced personalit ¢hild. It is, therefore very essential to develop suitable
science curriculum ich sho ¢ in conformity with the aims and objectives of

teaching science. “

Check Your Progr\ess\\'\l__y

N
~7

A
\)

&//Q&riculum isa in the hands of the teacher.

4 ECTS IN THE PRESENT CURRICULUM
e review of the present curriculum show that it suffers from the following defects.

It is bookish and stereo typed and lays emphasis on rote memory.
It is not in conformity with the aims and objectives of teaching of science.

L.

2.

3. It is examination oriented.

4. The concept of general science is out of real life.
5.

It is not in accordance with the latest atonements in science.

VS
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6. The heavy syllabus burdens the young mind with dead information.
7. Itis not based on the capabilities and interest of the pupils.
8. Itis devoid of scientific attitude and hobbies.

According to Secondary Education Commission Report, the present curriculum 1
(i) Narrow in conception
(i1)) Bookish and theoretical
(iii) Contents are voluminous but not rich and significant.
(iv) Leads to one-sided development of child’s personality.
(v) Benefit of the technical and vocational subject
(vi) Examination ridden.
(vii) Cut-off from the life-around.

e have not done much
1 should/always be in conformity

Even after many years the above defects stj
to rectify the above mentioned defects. The curric
with the society to which it belongs.

Check Your Progress : 2

Notes: (a) Write your answers in the space gi
(b) Compare your answers wi ¢ given end of the unit.

3. State the modern concept of c

ON

AN

\Y4

I
/7 Y

e | \w
4. The wholeé{irj the sjh\yol constitutes

5.5 PRINCIPLES.OF CURRICULUM CONSTRUCTION
Whert cursiculum is drawn, it is to be remembered what are the various type of
i @ provided and received of it. From the point of view of pupils, since they
S O N

The Curriculum should as per the needs of the pupils at a particular age.

Principle of Community Centredness
It should determine the purpose of a society.

The Principle of Integration

It should integrate the child’s activities and his needs, on the one hand and the
needs of the twentieth century democracy, on the other. It should be related to the
social environments of the students.

4. Conservation Principle
It should help in preserving and transmitting the traditions, standards of
conduct on which the culture and civilization depend.
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5. Creative Principle
It should place the pupil in the place of discoverer and pro¥isi hoald be
made for creative type of activities.

6. Principle of Activity Centredness
There should be emphasis on learning by doing.
made for individual laboratory work and other field experience

7. Forward Looking Principle
It should help the child in adjustment and prepare h full and adult life.

8. Principle of Elasticity and Variety
It should not be rigid but should be changed to suit t

pupils and the society. It should be flexible and bre

¢ changing needs of the

9. Principle of Totality and Experience
Curriculum does not mean only,the academig subjects. It should include many
activities.

10. Principle of Scientific Thinkin
It should enable the stud ientifically. The programmer in the
curriculum should allow pupils to\l y problem solving method. It should train

pupils to develop scientific @t odgh activities.

Check Your Progress :

< )]
B

\\/

considered along with the principle, while organizing the curriculum. Though curriculum
is the core of the whole educational enterprise, it is likely to be affected by the other
processes or aspects of education.

The following are the factors the generally affect the curriculum organization.

WCTORS THAT AFFECT CURRICULUM ORGANIZATION
% There are many factors which affect curriculum organization. These should be
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1

2

3

4

5. The tools and equipments
6. Examination and evaluation
7
8
9
1

. Advancements in science
. Political force
. The geographic factors
0. Supervision and administration.
Diagramatically, it can be represented as follows:
/N

Examination

The pupils \
The teacher

The text books z z

The need of the society

Tools
Evaluation

Text Books Teacher

{

Counselling Supervision
Children Administration

N
The full lines show the primary factors and the darted lines (arrow lines) show the

factors which determine the content and method of teaching are (i) the
ii) the position of the scientific knowledge and (iii) the peculiarities of
children who study science.

of the curricula should keep the above factors in view and should try
in such a way that all the three are equally realized. There is possibility

Out of these three factors the most flexible and changeable factor which in turn
affects the stability of the curriculum, is the rapid and unprecedented achievements in the
1d of science and technology. These changes affect the society as well as the individual.
These changes are so rapid that the new invention of today becomes old and out dated
tomorrow. This requires the revision of the curricula every now and then so that the
children’s knowledge is up-to-date.
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Check Your Progress : 4 \/

Notes: (a) Write your answers in the space given below. K
(b) Compare your answers with those given end of the unit.
7. List out any three principles of curriculum construction. %

2N
S Y
N
>

8. What are the factors affecting curriculum o& ?>
VAN ~~

ation
N
AN ) )
/

5.7 PRINCIPLES TO BE OBSERVED
OF SUBJECT MATTER

The selection and organizati the science content is an important factor in

determining the product of sc
textbook or the prescribed course for content. Often, the text book either contains
extraneous matter or lacks~in up to date information. But even within the
prescribed course content, cher will, to some degree, have to select and organize.

outcomes of sciencg ing. In the/latter case, the content serves as facts, concepts and
principles, in addit
learners.

aniization of content is an important aspect of effective teaching.
t should be organized in such a way that it should produce desirable

xperiences. Curriculum organization establishes a sequence of cumulative learning or
continuity and integration of knowledge. Organisation helps the teachers to have gestalt
about the syllabus and follow suitable methods of teaching. It helps in systematic
evaluation and faultless administration. It brings about balanced integrated knowledge
which is to be given to the students.

CRITERIA FOR ORGANIZATION
Three criteria have been suggested by Tyler for effective organization.
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5.10

5.10.1

5.10.2

These are (1) Continuity, (2) Sequence and (5) Integration.

(1) Continuity means vertical relationship throughout the curric

(2) Sequence means increasing breath and depth of succe
experiences.

(3) Integration means horizontal relationship of learni
unified view of the study programmes.

SCIENCE
Generally, curriculum indicates the broad framework of lea rmng experiences. The
detalls of activity programme for actual classroom i impleme 1

syllabus is framed, it cannot guarantee
an ideal to suit all circumstances and s¢
the topics of demonstrations,

tlrnes The science syllabus, in addition to
outdoor activities to be pursued.

opment of motor skills and ability. Their interest widens and the period
¢ \development of keen desire to explore, discover and excel. They are more
sports, team work and collection. They are curious about adventure and
Phey desire some freedom too, but always feel the need for security.
At this level, elementary knowledge of Physics and Chemistry should be
oduced. Important related topics should be selected from the Biological Sciences
(Botany and Zoology), Physical Science (Physics and Chemistry), Physiology and
giene and Domestic Science (for girls). This course should serve those leaving school
fter the middle stage. There should be a provision for practical (individual or in groups)
work and other group activities. Though the subjects and the course will be similar to the
elementary level course, the method of approach and teaching will be different. More
emphasis should be on activities. Thus, the general science curriculum for the middle level
should be broad-based for familiarizing the pupils with important fields of science.

98



5.10.3 Development of Science Course for Adolescent Stage
The adolescent stage is crucial. The understanding of the
development in this stage is an important factor in planning appropriate cu

high school stage.

This is also a period of rapid growth, sexual maturi
independence. At this stage, their special abilities and interests take a™d ; they
experience a period of intense specialized interests. The syllabus for the h-school stage

should, therefore, be framed on the basis of these abilities and intere
Two types of science courses have been prescribed for the s¢ 8
i. A compulsory course of general science for all pupils fited as a part of sound
liberal education, and

ii.  Courses of special science subjects, which thepu ay ‘choose according to their
aptitudes and interests.

The topics for general science were
science to form an integrated course - Astrone

Mathematics, Geology, Physiology and Hygiene.

¢ following branches of
%ics, Chemistry, Biology,

5.11 TYPES OF CONTENT ORGANI
science course.

5.11.1 Psychological Organization

motivate the learniy
applications of scie
pupil’s experiences @

the lower elasse
increases/a
experimen 3

5.11.2

Inside the lesson also, the logical order may be used in presenting the concept.

ncentric Method

In this method the contents are arranged based on the child’s developmental stages.
The interests change by age so also the activities. So contents must be based on this
principle. The whole syllabus is arranged in concentric manner. The topics are introduced
gradually. The complexity of the concepts and the quantity increases by age.
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5.11.6

5.11.7

5.11.8

5.11.9

topics/concepts increases in higher classes in accordance with the cognitived
of the pupils. As the pupils go to the higher classes the subject grows and

divided into many simple portions. They are presented in stages i
difficulty. They are presented in stages, in different classes. The
under the same topic but in higher classes, gradually.

Spiral Method

This method is almost similar to the concentric method, b nected facts
are grouped around one central theme. In this method t s such as mechanics,
electricity etc., are interrelated and continuously taken till XII s d. The figure shows
the method. Unlike concentric there is continuity fropni e opic to topic. The

psychological principle of verbal changing in learning is used\here. In this case care is
taken to increase the depth of content according to i evelopment of children.
Since there are more similarities between concent
are considered the same.

Topical Method
In this type of organization the sub s arranged under ‘topics’. Each

€ topi nder consideration will combine the three

tte 0 .
interrelated and forms a topic. To illu r.i yunder the topic ‘Osmosis’ whether it is from

Physics or Chemistry or Zoolo ere cande only one discussion.

Unitary Method
In this type of or ect matter for the entire course is conveniently
d discussed fully once in some grade or other. To

the first year it will never get repeated in any of the

analytical.
concepts.

ertical transfer refers to the organization of the content from lower class to higher
ss smoothly along the educational ladder (subsequent relationship). The position can be
hed only when steps are crossed gradually and systematically. In the same way the
oncepts of higher class can be learnt only after mastering the concepts of lower class. The
pupils should be well prepared at each level. Continuity also means sequence. Even within
the same class there should be continuity between the topics. One chapter should lead to
the next chapter.
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5.11.12 Horizontal Transfer Method
Horizontal articulation or correlation or transfer refers to concurren
The different subject of the same class should be correlated. The langua
sciences and social sciences should be taught in a related manner. The theor
should be related. Only then learning becomes meaningful, purposeful and inte

5.12 APPROACHES TO CURRICULUM ORGANIZATION

Depending upon the objectives to be achieved, sciense can be

organized in different ways. The figure shows different approaches hich.can be used in
curriculum organization. Any one or a combination of these be used.

Integrated or Discipﬁ@
/\

Flexible (or)

Pupil Centered (or)
Teacher Centered

»
>

Structured

» Conceptual (or) Factual

»

R and are the three criteria for the
3 n%%of content.

icentric method contents are arranged based on the child’s -----------
“Smmmemnee stages.

11. /Zeﬂy explain the whole to part method of content organization.
\ N
)

12. Part to whole method of content organization is known as ------------------
approach.
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5.13 A CRITICAL STUDY OF TAMIL NADU SECONDARY ANB

SECONDARY SCIENCE CURRICULUM \
The science curriculum in Tamil Nadu is organized in an exhaustiveuma

prepared in accordance with this approved cumculum The instr
teaching science are clearly specified in the beginning of the
lessons are the needs of all the students and also those who ate )
aptitude to learn a specific area of science. Thus the content of core s¢ience will satisfy the
needs of the former, while specific content area like physics
the higher secondary students.
Generally, while teaching science topics, importance~i
i ght to the students
he schools. In schools

topic are clearly specified in the syllabus.
sequence, related content materials have
possible.

The science curriculum rece hshed i amll Nadu i is prepared excellently
incorporating new ideas so as to induk
major content areas are incorporated \

3sons are arranged in the logical
way of correlation where ever

science curriculum may not be new to the

innovative techniques, In-service/ traintngVis being given to them. If the teaching
community teaches scient d the instructional objectives, we can achieve
greater success.

as separate areas, these areas have to be fused by an
issues such as growth of population, environmental

g to take an active role in the society. So curriculum should provide
§ in such a way that the desires and needs of the child are in harmony with those
d they are fulfilled successfully.

Curriculum is the totality of experiences that a pupil receives through the manifold
agtjvities that go in the school. In other words the whole life of the school becomes the
iculum which can touch the life of a balanced personality. In general, this unit dealt
ith the curriculum in science education the modern concept of science curriculum,
principles of curriculum construction and the factors that affect curriculum organization
were discussed then. The principles to be observed for the selection and organization of
the science course for elementary stage are highlighted. In continuation with the selection
and organization of the science course, different types of organization were also discussed.

102



In the end Tamil Nadu High school and higher secondary school curri
analyzed critically.

5.16 UNIT - END EXERCISES

Answer the following questions

kv

e

7.

5.17 ANSWERS TO CHECK YOUR PROGRES
1.

What is curriculum? What are the principles of curriculum const ion?
Briefly discuss the main approaches to curriculum constructioy
What are the different types of content organisation?
Discuss in detail the development of syllabus in relation to major,Concepts in science.
Critically examine the Tamil Nadu Secondary and™“Higher secondary science
curriculum.

Discuss in detail the principles of curriculum constru
curriculum.
Make a list of various defects in present day currie

antent of our school

Define science curriculum.

According to Cunningham,/c
(the teacher) to mould his material pupil) agcording to his idea (objective) in
his studio (the school).

3 ”.
se of study but “is the totality of experiences that pupils

as it is not merely th
§ old activities that go on in the school, in the class room

receive through

¢cording to secondary education commission report, the present curriculum is,
i/ Narrow in conception.

Bookish and theoretical.

iii.  Contents are voluminous but not rich and significant.

iv.  Leads to lop-sided development of child’s personality.

List out any three principles of curriculum construction.
1. The principle of child centeredness.
It should be according to the needs of the pupils at the particular age.
2. The principle of community centeredness.
It should determine the purpose of a society.
3. The principle of integration.
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5.18

It should integrate the child’s activities and his needs on the one
needs of the twentieth should be related to the social environments of tle

8. What are the factors affecting curriculum organization?
1. Pupils,
2. The teachers,
3. The text books,
4. The needs of the society,
5. The tools and equipments,
6. Examination and evaluation,
7. Advancements in science,
8. Politicked force,
9. The geographic factors and
1

0. Supervision and administration.

9. Continuity, Sequence and Integration are th
content.

e Crite 1the organization of

10. In the concentric method, contents are
stages.

n the child’s developmental

11. Briefly explain the whole to partT

In this type of organization, thg approach ig deductive, sometimes referred to as
analytical. The whole part of the sylla
concepts. To illustrate- the ge

nent that metals that conduct electricity gives rise
to the fragmented part statement i

a metal so it conducts electricity.

12. Part to whole metho

SUGGESTED REA

.doe.virginia.eov/VDOE/Instruction/Science/Science CF-6pdf

.

tpr.paisley.ac.uk/schools depts/capd/signposts/curriculum-sectionl.asp
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UNIT-VI
SCIENCE TEACHER AND SCIENCE LABORATO

Structure

Introduction

Objectives

Science Teacher

Academic and Professional Qualifications Q

6.1
6.2
6.3
6.4

6.5

6.6

6.7

6.8
6.9

6.10

6.11

6.4.1 Academic qualification

6.4.2 Professional education or training
6.4.3 Practical knowledge of child psychology
Professional Growth of Science Teachers

6.5.1 Seminars and conferences

6.5.2 Workshops

6.5.3 Refresher courses
6.5.4 Summer institutes
6.5.5 Professional writings
6.5.5 Study groups

Need of In-service Education
Membership of Professional Qua
Some Suggestions to Science Teac
Science Laboratory
6.9.1 Location and tyj
6.9.2 Planning a sci
6.9.3 Chemistry lab
6.9.4 Physics laboratox)
6.9.5 Biology laborator
Purchase of Apparatus and Equipments

ion Science Education Journals

laboratories

sising-the work of the practical class
idelines for teachers on organizing practical works
atory records of students

et preservation
Herbarium
6.12.3 Leaf skeleton

.12.4 Stuffing of animals
6.12.5 Preservation of insects
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6.13

6.14
6.15
6.16

6.2

6.12.6 Museum
6.12.7 Life corner
Safety Precautions
6.13.1 General safety rules for the lab

6.13.2 Some common laboratory mishaps and their remedies
Let Us Sum Up

Unit-End Exercises

Answers to Check Your Progress
Suggested Readings

INTRODUCTION

Science is now one of the compulsory su ndary schools, because
of its multifarious values. Good science teaching best ways to create and
develop scientific attitude and thlnklng among . citizens, and workers. Enthusiastic,

technological World. The success and failure o iefice course rests mainly with the
science teacher. On the other hand, 2 informed teacher who loves the
subject and believes in its values will s of difficulties and handicaps.

In this regard the Kothari issiofyReport (1966) says, “.....of all the different
factors which influence the qu education and its contribution to national
development, the quality, competen waracter of the teachers are undoubtedly the
most significant”.

An efficient a
efficiently even with 1}
continued failures to
teachers below the ma
frustration among science

ienCe facilities. But it is a sad commentary that the

reward merit and salary scales which always keep
istence have all conspired to bring about a sense of
ers. The result is an attitude of indifference towards

effective scie ching. It is therefore, of primary importance that the plight of the
science teac d be improved first in order to make the science teaching most
effective.

der and the need for in-service training.
w the ground planning aspects of a science laboratory.
about proper laboratory facilities for the schools.
entify the basic skills required for effective management of science laboratory.
8. Know about the different types of registers to be maintained.

Realise the importance of laboratory manual.
10 Understand the importance of laboratory cards.
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6.3

6.4

11. Acquire knowledge about various laboratory techniques.

12. Acquire knowledge about the indispensability of museum in the teachin

13. Know about terrarium, aquarium and green house.

14. Classify various types of accidents that occur in the laboratory a
measures.

SCIENCE TEACHER
pupils, the
teacher and the subject. Out of these three, the teacher is the most important factor in the

the pupils whom he is to handle. Teaching science ‘tq different gra
different problems and the techniques adopted fa g ciénce to the elementary or

before him and suitable learning expe
attain those aims.

educate the pupils through the teact
facts, principles and concepts, but it

ing is not just giving out information about
ings in an interesting way, the teacher must

all science teachers need a thorough understanding of the basic
e good teaching.

~Academic qualifications.
2. Professional Education or Training in the modern methods and techniques.
3. Practical knowledge of child psychology and process for learning.

demic Qualification
The basic academic qualifications laid down by the Education departments of
different states are at least B.Sc., to teach middle and High School classes and M.Sc., for

senior secondary classes.
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6.4.2 Professional Education or Training in the Modern Methods and Techni
Besides possessing basic qualification, a teacher must be familiar wi odern
methods and techniques of teaching. Therefore every teacher o ience must have
undergone teachers training course i.e., B.Ed., from a recogdi I This
training helps the teacher to know methods of evaluation, imp science
apparatus and equipments, conducting practical work in laborato is therefore
essential that the science teacher should be trained in;
i. Lesson and unit planning
ii. Preparation of instructional material.
iii. Laboratory management and organization.
iv. Care, maintenance, repair and improvisation ©
v. Latest method of teaching.
vi. Maintenance and use of science libraries.
vii. Evaluation Technique
viil. Science club activities and district ant

aratus and equipment.

6.4.3 Practical Knowledge of Child Psychology-and the Process of Learning

ith the students according to their

Besides this, a science ér should have great patience and the ability to switch
from one aspect to another-A S ¢ teacher should frequently evaluate his teaching for
improving and identifying his weak area

Check Your Progress \1\/

r answers in the space given below.
our answer with those at the end of the unit.

ic academic qualifications required for a primary school science

6 PROFESSIONAL GROWTH OF SCIENCE TEACHERS
A number of programmes have been started by different agencies to help in the
professional growth and development of science teachers but equally important is the
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1.  He should familiarize hlmself with National Policy on Education
1992 and the thrust areas be identified.
ii.  He needs to upgrade the knowledge and understandin
iii.  He should pursue for higher qualifications like M.Sc.,
etc.,
iv.  He should master teacher skills eg. Conducting
specimens and construction of models.
v. He should develop his own style of teachin

principles.

vi.  There should be exchange of teaching positiQ gr /in the same school or
through exchange programmes.

vii.  He should be an active participant in s science activities like science

club, science excursions etc.,
viit.  He should visit other schools to
by different teachers in different sch

ix.  He should acquire professional-e

X.  He should follow problem so .
esher/course to get acquainted with the latest

xi.  He should participate in re
developments in the fi
xii.  The impact of verbal 1 tion ‘of a teacher is everlasting. The teacher
should always be 'nsp1r1 ands that rock the cradle rule the world, the
teacher who insp upils rule the minds”.
alive to new development problems, concepts, a
ided by the government in different forms.

To keep ea
number of oppotfinities are
0

Check Your Progress :v

Notes: (a) Write

(b) Co é

twO-CO

answers in the space given below.
ur answer with those at the end of the unit.

3. State a petencies that a science teacher should possess.

good science teacher should evaluate himself with ------------------ and

e ar and Conference
Science teachers can attend seminar in science and other subjects. The seminar
ay be arranged on some particular topic or it can be on various problems. A working
aper is prepared before hand which is presented before participants. The seminar may
be held on new techniques of teaching, teaching learning process, teaching of special
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6.5.2

6.5.3

6.5.4

6.5

children, improvement of science curriculum, science practical of diffe
Seminars widen the professional outlook of science teachers.

Workshop

A workshop is different from a seminar. The approack hop is
practical. The work distributed among various participants divided and these
groups discuss it and come to conclusion. These can be arranged’ o on planning,

curriculum, evaluation system etc.,

Refresher Courses

Summer Institutes
Various types of summer Institutes

i. Unitary Institutes
These types of institut

teachers in the development in
teaching science.

once a year in science to coordinate the
argas of science as well as new techniques of

ii. Sequential Institutes
Unitary Institutes have been given training in
odern concepts in content and in new methods of
Hence a team of five resource persons is prepared

itutes are organized on All India level for the improvement of textual
se of training colleges in science and on the development of

audio-visual materials, so that they could use these materials when they go back
eir respective schools.

essional Writings
The teachers are encouraged to study various publications by NCERT.
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6.5.6 Study Groups
formed from various schools of district at the state level. The teachers can
experiences on different activities, teaching-learning processes,

during teaching.

6.6 NEED FOR IN-SERVICE EDUCATION
1.

2.

kW

Various agencies encourage the teachers to form study groups.

To discuss classroom problems with experts on t
participants.

To acquire knowledge of the latest developme
science.

To acquaint themselves with new techniques o
To learn the use of newly developed audio
To get knowledge of child psychology and th
different stages of growth.
To provide new methods of evaluation®

Check Your Progress : 3

Notes: (a) Write your answers in

(b) Compare your answer wi

al a aches that they can use in their own teaching. When a science
areer, the knowledge and skills acquired by him in college serve only
or minimal requirements to launch his work. An excellent education

pvide a basic tool for teaching and hence there is a need to provide in-

aining becomes essential to the science teacher because it,

Suggests remedies for inadequacies of existing teacher training programs.

Provide opportunities for updating the knowledge of developments in science and
technology and application.

Helps to acquire improved understanding of generally applicable pedagogical
techniques and those for reinforcing equitable teaching practices.

Gives opportunities to practice new teaching techniques.
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6.7

5. Helps updating knowledge that particularly of teaching techniq
experiences with other teachers.

MEMBERSHIP OF PROFESSIONAL QUALIFICATIONS I

EDUCATION JOURNALS

Membership helps teachers to develop network with eople who have the
same passions and interests. Members often share ideas and-ma . It provides great
opportunities for professional development, outreach gpportunitic ideas, and a way

to make new friends. Often, membership fees are . Membership might
provide discounts to certain vendors. Also, ganizations publish journals or

magazines to help improve the profession.

List of science education journals:

= African Journal of Research in Mathematics, Science and Technology Education
(continues Journal of the Southern 2 Y Asso¢iation for Research in Mathematics,
Science and Technology Education);
* Brunei International Journale
journal being started up by Edito
hdhindsa@shbie.ubd.edu:
= CBE-Life Sciences ¥

ors consisting of internationally respected science and mathematics educators,

archers, and practitioners. It is published twice a year;

opean Journal of Science and Mathematics Education. The Journal is intended
0 be an open-access, peer-reviewed, quarterly journal that will not require any
charges for publication of articles. The Journal has been founded with the aim of
stimulating discussions on contemporary topics in Science and Mathematics
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Education and to foster the application of the results in primary,
higher education. Research papers as well as papers on innovation
techniques and technologies are all welcome for speedy publicati

= Excellence in College Science Teaching, a peer-reviewed jou since
1990 by and for faculty at universities and two- and four-yea Increase
student learning through effective teaching, interest in and /enthusiasm for the

profession of teaching, and communication among fz
experiences;
* Foundations of Chemistry, a journal devoted t d philosophy of
chemistry which from time to time includes articles devoted \to pedagogical issues,
with links to the contents of past issues and submi

= Gamtamokslinis Ugdymas/Natural Scienc : is a periodical, peer
reviewed, scientific-methodical journal, 1ssued byt "Scientia Educologica". It
is a international journal, wherein the s thodical articles published in
Lithuanian, English and Russian languages

* Interdisciplinary Journal of Prok ed Learning, a bi-annual, peer-reviewed
online periodical dedicated to the t d~the' practice of problem-based learning
(PBL);

* International Journal for the p of Teaching & Learning;

* International Journal of Biolo on, published since September 2011

* International Journal o onmental & Science Education, now published free
on-line;

* International Jo
serve as an international forum) for the contemporary call of integrating science and
mathematics educati

= Internatio Journal of Science Education, with links to information about

contents ission guidelines;

ivist Science and Technology Education (JASTE). This open-
ity-reviewed journal will be published twice a year;

omy and Earth Sciences Education (JAESE) (including the

angd submission guidelines);

tedge of how students understand the environment, their perceptions and beliefs

rding the environment, impact of environmental education programs/curricula on

ent outcomes, professional development models that support teachers in

mplementing environmentally focused programs in their schools;

= Journal of Research in Science Teaching (the official journal of NARST) and its
submission guidelines;
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Journal of Science Education and Technology;
Journal of the Learning Sciences;

toshev@chem.uni-sofia.bg. Manuscripts may be written 1
English;
Problems of Education in the 21st Century, an inte

contents and submission guidelines;
Research in Science Education, the officigl j a ¢ Australasian Science

Science Education and its submissiongujidelines.
Science Education Internation ficial journal of International Council of
Associations for Science Educatjo > )

Science Education Review,. 4 practitioner's journal for elementary and secondary
science teachers. Thesitei es.submission guidelines for contributors;

al of Science Education, with links to past issues and submission
manuscripts to Michael Kamen (ejse@southwestern.edu);

g abstracts of articles from recent issues, and submission guidelines;
Science Education Review(SEC), a comprehensive review of the international
nce education literature, plus a wealth of readily-implemented classroom
ctivities for the busy primary and high school teacher;
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learning of science;
* Studies in Science Education, a review journal based in the UK
= Cultural Studies of Science Education - Examines sc cationvas a cultural,

cross-age, cross-class, and cross-disciplinary phenomenon.
* Electronic Journal of Science Education - Publish ern University.
= International Journal of Environmental & Sci ation - All aspects of

technology in the teaching of mathematics an
* Journal of Science Education and Technology -Publishes a broad range of papers
covering theory and practice in Or ititate future efforts of individuals and
groups involved in the field.
* Journal of Science Teacher
Science
= Research in Science
economic and organjsa
of currictlumdevelopment in these fields

tion \ Association for Education of Teachers of

ological Education - Psychological, sociological,
ts of science and technological education, as well
as evaluation studig

6.8 ONS TO SCIENCE TEACHERS

t requisite for the science teacher is that he should have a thorough grasp
subject-matter that he has to teach. Preferably he should plan his lesson
ard.

ould not expect that he knows the answer to all the questions that the
children ask him. It is a bad policy to dodge pupils, at least in science which is so

exact and accurate.

6.9 NCE LABORATORY
The laboratory is commonly regarded as the heart of science teaching. The
cience laboratory provides opportunities to the pupils to understand the concepts and
different ideas of science.
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6.9.1

6.9.2

6.9.3

Sood has defined, “Science laboratory is the central place where/students get an
opportunity to conduct experiments and search principles of science”

skills of experimentation, observation, problem solving and scientific
students.

Location and Types of Science Laboratories

adequate sunlight exposure.
There are three important plans of science
1. Lecture room - cum - laboratory plan as s
2. Lecture - cum - laboratory plan as suggested
Education in Secondary Schools

to arrange practlcal classes for one or
3. All purpose laboratory: The
for lecture and laboratory work.

Planning a Science Labora ry

Before constructing ce laboratory, the following factors should be taken
into consideration at the i
1. The number of pupi
2. The minimum spac each pupil for comfortable working.

teachers in secondary schools.

iefic€ teaching for middle as well as for high classes.
ive need for economy.

cation Department.
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Location
It should be preferably on the ground floor.

Lay out
It should be 45 feet x 25 feet for a class of 40 students i and 20
forpractical classes. One door should be near demonstration table of th er and the

other at the other end. Windows preferably with wire gauze should
should open outside. They should be 6’ x 8.

Ventilation
Imost all experiments.
Moreover gases give nauseating smell. So ventilation. should be there. Ventilators should
be provided with exhaust fans. Without them cdnditions mi become intolerable for
students to work.

Walls
The walls may be about 1'% feet thick. ould be done or annual white

washing is should be done.

Floors
They should be cemented
the dust from being accumulated.

ight slope helps in sweeping. Round corners prevent

Water Supply

Water supply is diffe; ifferent places, depending upon the source of water
supply. It is preferable built on the roof of science laboratory.
Gas Supply

Gas supply may b
operate and maintain. The gas plant must be installed outside the laboratory. Each burner

Demgnstration Table
A long table preferably raised by means of a small platform should be provided in
each laboratory at one end. The demonstration table must be provided with water supply
nd gas supply.
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6.9.4.

6.9.5

Blackboard and Bulletin board

A black board must be fitted on the wall just behind the demonstrat
that the teacher can use it during demonstration. There must be a notice board
laboratory near the entrance door.

Cupboards, Fire Extinguishers and First Aid Box

There must be enough number of cupboards or almirahs,
chemicals. There must be at least two fire extinguishers
laboratory.

things and
first atd box in the

Storeroom
In addition to the materials kept in the labora
needing special care can be stored in the store roos

als which are costly and

Physics Laboratory
The Physics laboratory should be equipped
1.  Working tables of about 6 feet x 3 '4

2. One demonstration table with water-a
3. A wall black-board behind the de ble
4.  Sinks in the wall.
5. Projected platform in the
6. Animals
7.  Stools.
Biology Laboratory
It should be equipped w

1. Table along the walls having &
available for micro
A demonstration table:
Stools

ass-paned windows so that enough light is
he tables should have drawers and water fittings.

el A i
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Check Your Progress : 4 V

Notes: (a) Write your answer in the space given below.
(b) Compare your answer with those given at the end of

7. Fill in the blanks:

a. Science laboratory helps in developing scientific ...... 1n students.

b. The numbers of ................ working at a time sho idered at the
planning stage of the laboratory.

8. State two considerations which one must keep4 lanning a science

laboratory.

~_"/
6.10. PURCHASE OF APPARATUS AN S
Sufficient materials, apparatus a pment are essential for any laboratory. A
list of all the required apparatu ment, chemicals, reagents etc., should be
prepared and purchased from the scienti S

6.10.1 Procedure for the Purcha
i. Preparation of the inden

ag the quotations from at least three companies the comparative
prepared. While considering the quotations the quality also should

hat has offered the lowest quotation is given the order to supply the
hen asking for quotations we have to give specifications. For example if
say dissection box one may give the rate for that made up of iron while the
day give it for stainless steel. Naturally the rate for the iron will be less and we
hould be going for the purchase of it and suffer later.

The teacher through the headmaster should place the order of the articles to the
respective companies which have offered the lowest rate. While placing the orders the
time specification also should be clearly mentioned, so that they are received in time
and utilized by the students.
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iv. Receipt of the articles

deficiency or damage if should be immediately communica o the regpective
company and arrangement should be made to return the itemiand one or
reduce the price in the bill. It is advisable to get the costly articte_and-glass wares
insured against any damage. Then only the bill should be /r{com or payment.

Check Your Progress : 5 x
Notes: (a) Write your answers in the space given belg

6.10.2 Stock registers
The apparatus purchased sho e properly checked and entered. A stock register
is used for the entry of items~receiv;
It helps in knowing the posi
The science teacher sho 1

apparatus, chemicals and also helps while auditing.
e following registers in the laboratory.

register should have ollowing format.

1 N9.)and i Page No. in
Date of Description Qty. | Cost | the relevant | Remarks

h Farticl -
purchasg | 4 ol articles stock register

of

ny

N
\\/

coansumable register
rticles of permanent nature which are not liable to be broken are to be
e ¢d in this register. The article such as sonometer, magnets, spectrometer,
eCtfical appliances and instruments, balances etc should be entered in this

register. The register should have the following format.

s\%{g Bill No. No
of | and name | Description Qty. ) Remarks

}urchase of of articles | received broken, Balance & initial
> removed
company
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iii.

iv.

It is preferable to enter the articles in the alphabetical ord
enter each type of article in separate pages. Articles if broken acc
during use should be removed from this register with t ermissio

competent authority in writing.

Consumable register

Articles which are likely to be broken very o d articleés which have
to be thrown out after use can be entered in this sto ers. For example test
tubes, glass rods, glass tubes, rubber tubes, lifus pape ks, chemicals, dry

cells, bulbs, extension wire, oil, fuse wire etc/ entered in this. The
teacher has the power to write off such ar is register. Any such
removal need not have any sanction fro ority. The format of the
register will be as follows.
- AN

Date of Bill No. Description ty. Issued Remarks

urchase and name of articles | Rove, or Balance and

p of company ?\\ removed initial

It is better to allot_one p o/td one type of article so that additions and
deletions in future can be on the\same page.

Issue register
Whenever a

issued to other department or teacher, it should be
ith date and number. After it is returned it should be
ing condition of the article.

al skills have to be developed in the school going children, large
ey has to be invested in building well equipped laboratories. But such a
not be possible in the years to come. One way of solving this problem is

¢/term ‘Improvisation’ refers to those teaching aids, which can be prepared
imple and readily available cheap material in the class, which can be used by the

students, and teachers.

aracteristics of improvised apparatus

The following are some important characteristics of low cost educational materials.
1. They use raw material easily available in local environment either free of cost or at
low price.
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2. Pupils, teachers or members of the community prepare the materials.
3. These low-cost materials create interest and stimulate further study.
4. Production is economical and saves time.

ii. Process of developing low-cost materials
The development of improvised apparatus or the low co
sequential manner. The various steps involved in are

rs in a

a. Defining the objectives
The objectives of knowledge, skills and attitudes are
of the need of the user.

b. Designing the product
The design for the improvised apparat
materials used, the cost of production and availabili

c. Development of the materials

d. Pilot testing
The teachers and researc ien test the prepared apparatus. Based on
the results, necessary improve afe made in the materials.

e. Mass production
The material ich Successfully pass the pilot testing, are finalized for
mass production.

f. Distribution

The time and money involved can exceed the limits making it worthless.
mprovised apparatus are not durable.
“hey are crude and they are unable to provide accurate results.
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Check Your Progress : 6 x

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of theunit.

10. Give any two characteristics of improvised apparatus.

AN
N Y
N

O
/0 N\

11. Write any two steps involved in the dm of/improvised apparatus.

6.11 ORGANIZATION OF PRACT
It is essential for a science te

» success of the practical work depends on the

he organisation of the practical work, time scheduling

o should be scheduled according to the working rates of the students.
acgts of the psychological mechanism ‘repetitive experiences is often more
we than single experience’ should be considered.

ising the Work of the Practical Class

All the preparatory works should be completed before the practical begins and the

s should know before hand what work they are to do and should be prepared with

propriate instruments, instructional materials such as work sheets and apparatus

should be ready. After the arrangements the teacher should demonstrate what is to be
one. During the demonstration the purpose should be defined, its method explained and

its results shown but during the process itself there should be the cut and thrust of

6.11.2

123



question and answer. When the process is to continue after giving the bri
the whole process, conveniently it can be done in stages.

6.11.3 Guidelines for Teachers in Organizing Practical Work
1.

The teacher should conduct demonstrations and also provide the
instruction cards containing information about the experime C rmed. It
provides clarity to the students and saves time.
The experiments should be properly done. Accurate reading

should be worked out.
Teacher should check and sign every students pra
the experimental work at the end of the practical
Teachers should explain the care and accurac

] or the students. In the records they
he records are the means to convey what

to enter each and every observation directly

into their fair note books. Rec on the rough notebook and copying later should be

avoided.

information should be
should be avoided as th
doing the experiment and t

6.11.5

The procedure ent should be on the right side while the observed

he left side appropriately. The use of printed records

ording pattern may be different.

Alway, ocedure should be written in passive voice and not in active voice or
in the order

1
ato anual is an essential guide to laboratory work. It is a book that
or doing practical It gives good practical guidance regarding the

“he/method or the procedure followed
=\ \The formula for analysis
- | /Precautions for effective work
[lustration for the experiment
In the manual the different experiments are described with appropriate figures and

abulations and help the student to complete the record works. Wherever necessary the
diagrams of the apparatus and the format of the tabulations and the procedure of the
calculations for the different experiments are given.
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6.11.6 Instruction Cards

The instruction card is prepared for each practical and is given to th
starts his practical works.

The instruction cards contain

1. Procedure

2. Method to record the observations / data

3. Formulae and the method for calculations.
4. Precautions to be taken for proper working.
The instruction card is preferably covered with a polythene cover

Benefits of instruction card

rned experiment.
actual practical.

- Helps the learner to become familiar wit
- Helps to gather the materials before-starting

Check Your Progress : 7

given below
e given at the end of the unit.

Notes : (a) Write your answers/
(b) Compare your ans

12. Fill in the blanks

;T is a boo gives guidelines for doing practical works.

a. 10cms x 10cms
b. 15cmsx10cms

c. 1 cms
d 2 cms
AN

N
ORY YECHNIQUES

A good biology laboratory should have a good museum, life specimens, stuffed
als, preserved insects, herbarium and life corner. In a school it will not be economic

a
purchasg’ all these. A biology teacher should be aware of wise techniques and the
S ts of/biology also should be familiar with such techniques. Then only teaching and
learning of biology can be effective and complete.
Jd20 reservation

Ready availability of the materials for the practical work is very important.
hough the materials are locally available they should be in the laboratory ready for the
class works. For the preservation of plant materials alcohol is used. When the materials

6.12 LABC
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6.12.2

in order to avoid the unwanted effects of sudden dehydration.
Similarly the soft materials are preserved in 5%

preserved, the stomach should be opened and the contents should be.removed. After

removing the contents it should be stitched and kept in form

Preserving media used for wet preservation
1. For animal specimens
a. 70% alcohol
b. 5% formalin
c. 50% alcohol 90 parts
3% formalin 10 parts
2 drops of glycerin per cc. of the solytion.
2. For plant specimens
a. Water 6 parts
95% alcohol 3 parts
formalin 1 part
b. Commercial formalin 5,parts
glacial acetic acid 5 parts
50% alcohol 90 parts
c. for preservation with.origi

copper sulphate for 24 hours.

the herbarium is essential. Herbarium is the dry
o study the important characters of the species.

For a biolog

eacher in a school it is not so easy to get all the plants fresh. Some
certain area. The flowering season of the plants also vary. Under
e-plants are properly preserved in the form of a herbarium with
ptions about the characters of the flower. During the field trips the
ted with the help of a herbarium and the foot note we can know the

ower. This is placed in a plant-press where uniform pressure is given for the plant.
The paper in which the plant is pressed should be changed everyday till the plant gets
ompletely dried.
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6.12.3

mixture of 0.5 gm mercuric chloride in 100ml. Ethylated spirit.
The right hand lower side of the sheet should contain the
Genus, species, family, class, date of collection, place of collectio
etc. In addition the floral characters noted at the time of collectio
separate sheet which will help the identification of the plan ctions of such plants
are stored in a large folder made of cardboard.
In the maintenance of herbarium two precautig

Leaf Skeleton
Venation is one of the major char

the veins. The leaf skeleton helps
pes of veins.

Sodium hydroxide is boiled™a
is to be prepared is immersed in the
thickness of the leaf and then-the
with the help of fine bru

ervation of Insects

There are four stages in preserving the insects
a. collecting

b. killing
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C. pinning
d. storing

a. Collecting

Many insects may be collected by hand picking or by usi S. insect
collecting net is used for catching flying insects. An insect catchin is € repared.
One end of a long bamboo stick is bent to form a circle. It is tightl with wire or

b. Killing
1. Insects may be allowed to die in test tubes¢
advantage is that the legs and Wings are n

¢ sodlum or potassium

ed bottle. Cyanide is covered
uid plaster of paris is allowed to set.
paper. The bottle is tightly corked.

soaked with
dropped. Th

1s dropped into the bottle. Live insects are then
ills the insect.

c. Pinning

ers should be pinned through the throat; ants should be

on the side of the abdomen. The wings should be

. Asva preventive against mould for insects like mites and ants, creosote
ommonly used. Cotton soaked in creosote chloroform solution is wound

of insects. Powdered naphthalene in packets may be placed at the corners of the
sol camphor solution may be used as disinfectant. Cotton is wound round the
heads of pins and they are dipped in Lysol camphor solution. Then the pins are fixed at
rners of the box.
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Check Your Progress : 8

&
Notes: (a) Write your answers in the space given below. @
t.

(b) Compare your answers with those given at the end of't i

14. Herbarium is a
a. glass trough.
. glass house.

b
c. dry preservation of plants.
d. dry preservation of animals. O

15. What are the stages involved in the preserv%

AN

6.12.6 Museum
The learners have to under
between human beings and the envi

hings in the world and the relationship

ent. This cannot be understood from the books
experience. They should see, touch and feel things.
of things in the natural environment. Practically it is

as the students should have the interest in collecting
als in the museum.

reative instincts of children.
irst hand experience.

ey enhance teaching learning process.
ents develop spirit of enquiry and curiosity.
Idents collect materials for museum and in this way their mental horizon

il. Arrangements of museum
The contents of the museum are divided into sections according to subjects. There
be labelling for the items and card with less technical details. Arrangements must
be made to keep them safe and free from damage. Work benches and good lighting are
rovided in the museum. In order to make good use of the museum class visits must be
carefully organized. Articles should be labelled and the slip can have the following data.
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6.12.7

Nk e

ii1. Functions of museum

It serves as a teaching aid

It is a place of acquiring new knowledge

It is a form of library and information center
Serves as a place of records for further studie

Name

Family

Place from where collected

Time when collected

Collectors name %

Life Corner

1. Terrarium

Terrarium is an improvised arrang
surface and below the earth for study. [
type of vivaria and is called wormeries.

” thick. About 1.5cm of dark soil is put in

v s are placed. They are covered with 2cm
ate layers of dark and light soil are used to fill the
ix up the soil layers and their furrows in places
llow ventilation of the lower soil layers. The soil
in small insects that will serve as food to worms may

of glass and wooden frames of 2cm™
the bottom and then 2 or 3
of light coloured, sandy soik
box. The movements of

must be made wet wit
be dropped.

a life corner in which aquatic plants and animals are grown. The
familiar with aquarium and also they should know about the
d maintenance of an aquarium.

n/aquarium is a small artificial pond arranged in the laboratory which provides
nities for unlimited spontaneous observation and enjoyment of nature. The
ns provided in the aquarium should be the same as those of the real ponds where
d the aquatic animals and plants. Some animals are adopted to well aerated water
and for them the water should be constantly changed.

An aquarium is a glass trough where the glasses are fixed to the frame of iron or
aluminum without leakage of water .A small amount of rich soil is placed at the bottom.
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chlorine to escape before using it. The water plants from the pond
.Crowding of plants should be avoided. Some fresh water alga fitla
the aquarium. Without overcrowding aquatic fresh water animals
into it. If there are sufficient water plants there is no need fo

etc. The animals should be free from infection and
should be removed.
The animals in the aquarium are fed e

iv. Green house

Biology is a subject dealing withtiving plantsand animals, Effective teaching and
learning can take place when the actua

pecimens_are used. When it is beyond the reach
of the teacher, the teacher can use the modelS/and other teaching aids. Ours is a tropical

country and in the natural envirodment and ifi the garden we can get only tropical plants.
But it is necessary for the learne about the nature and characters of the
temperate plants also. For this pu
countries. So an artificial t
grown in a specially con

A green house 1
plants and for the ear
of sun or wind.

condition is created and the temperate plants are
ber which is called a green house.
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Check Your Progress : 9 x

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the end of the

16. State any two benefits of museum. %
AN /\

N/ T

NN

17. Fill in the blanks:
a. Museumisaformof...................
b is an improvised arrangement for
the surface and below the earth for study

preserving the creature living on

ons of sun or wind.

6.13 SAFETY PRECAUTIONS
A laboratory is a dangerous
chemicals and reagents, glass wa
progress, the corresponding hazards are

managed properly as it contains explosive
s etc and with the increasing scientific
reasing. Therefore laboratory safety is the
hould know. Good laboratory practices are

6.13.1 General Safety Rules
The science stu

laboratories.
1.

back the reagents or chemicals into the bottles.
pilled on the skin should be immediately washed with water.
g/area should be cleaned before and after the experiment.

In case of accidents or injuries, first aid should be immediately provided.

ore, first aid is an important requirement in any science laboratory. The science
er should be trained in providing first aid to the injured students.
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Safety Equipment
Along with the first aid box every laboratory should be equipped with
safety equipment also
- fire extinguishers
- rubber gloves
- asbestos safety screens
- Dust bins
- Thick blankets
- Sand blankets, etc.
6.13.2 Some Common Laboratory Mishaps and their Remedie

1. Cuts
If it is a minor cut, the affected portion shou d.be ith a weak antiseptic
lotion such as diluted 1:10dettol. Then tincture e o/a/pad of cotton wool may
be applied.

If there is arterial bleeding, a docto
pad of gauze or cotton wool should be pre
used to stop the bleeding.

immediately needed. A thick
e wound. Tourniquet may be

2. Burns
It is caused by dry heat s ch as k on, hot glass rod, by some acid or alkali,
phosphorus or sodium or po . small burns apply sterilized pad of cotton
wool or gauge soaked in sodlu icarbonate solution which should be replaced

before it gets dried genti
is necessary as follows.

y be used. In some cases special procedure

a. Acid burns
Concentrated s will capse serious burns. The portion affected by acid must be

solution of sodium bic ate to neutralize the acid. Alkali should not be poured
f d area without washing it with large quantity of water as it will
heat due to neutralization.

¢a must be washed with water and then with 1% solution of acetic

ice. Phosphorus burns must be immersed in water and all traces of the

injury in the eye must be carefully attended. A drop of oil must be put into

. Acid in the eye
The eye must be washed by a slow stream of water from a wash bottle. It should
then be rinsed several times with lime water or 1% solution of sodium bicarbonate.
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boric acid.

c. Solid in the eye
Any obvious solid may be removed gently by a camel- ru ipped in
glycerine.
4. Poisoning
In all cases of suspected poisoning, the doctor s &.CO ed soon after the

first- aid treatment.

b. Alkali in the eye
The eye should be thoroughly washed with water and then @ on of
b ’

a. Substance taken into the month

b. Substance swallowed
In this case the poisoning can be
i. Poisoning due to corrosive subs g
ii. Poisoning due to non-cdrrosive sybstances.
If the substance swallowed pon-cosrosive the patient may be encouraged to
vomit. A table spoon full of.com ‘
e ¢ egg, rice-water etc. should be given.
orrosive, the patient should not be encouraged to
ater, followed by lime water or milk of magnesia

vomit. In the case of :
water followed by dilute acetic and or lime juice

should be drunk. If
should be taken.

ases artificial respiration may be given.

accidents

he case of fire the following steps should be followed.

1. If a pupil’s clothes catch fire, he should be wrapped with a blanket
immediately.

2. Small fires due to oil, sodium etc can often be put out by putting a large
amount of dry sand.
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3. If some inflammable substances catch fire, it can be e
prevented from spreading by pressing a sheet of asbestos.

off first.

5. In all cases of emergency fire buckets filled with san
number of fire extinguishers must be kept ready.

Check Your Progress : 10 N
Notes: (a) Write your answers in the space given belo

(b) Compare your answers with those given e end of the unit.

18. List out any three general safety rules followed 1

O\ )
//

e

nly after/reading the instructions.
sive, the patient should be encouraged to vomit.
immediately provided.

19. State whether true or false.
a. Equipment should be handl
b. If the substance swallowed is
c. In case of accidents, first aid s

6.14 LET US SUM UP
In order to be
other professionals is

e an innoyvative science teacher, persistent work and link with

keep the science teachers in touch with the recent information,
shops, refresher courses, summer institutes are organized by Extensive
artments. The teacher should take part in professional orgainisations,
ling, celebration of Teachers’ Day, National Foundation for Teacher’ Welfare

The science teacher should read and attend in-service training programms to
in touch with the latest developments. Experimentation and manipulative skill of
ce teacher can lead the students beyond the classroom.

In this unit, we discussed the location and types of science laboratories. A stock
egister is used for the entry of items received and also to maintain a record of science
apparatus.
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6.15

instructions and guidelines for individual experiment are written.
Herbarium is the dry preservation of the plants enabling
characters of the species. There are four stages in preserving insects:
killing, pinning and storing.
In this unit, we have learned about terrarium,

which provides opportunities for unlimited and spo
of nature. A green house is a glass house that provide
exotic plants and for the early stages of plant gro

UNIT - END EXERCISES

1. What is the present status of science ers?

2. What special qualifications are required ience teacher?

3. Enumerate the functions of a scienee teacher.

4. What are the objectives of sums S or Science? What are their major
limitations? Give your suggestio prove them
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a. Teachers’ involveme ching science
b. Science Teachersiteaching effectiveness in the classroom.
7. List down the limitatt he current system of education in teaching science.

8. Draw a layout of
9. In this age of scientific precision and availability of refined materials, what is the
place of impro
apparatus which you wodld improvise and indicate their effectiveness for the

classroponrteaching.

rocess of learning.

State any two competencies that a science teacher should possess.
Discipline and work organization

A good science teacher should evaluate himself with a rating scale or a check list.

5. In-service programs provide with an opportunity to attend seminars, conferences
and workshops.
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6. A science teacher can update his knowledge level by reading, £emmuni€ating
with other science teachers and browsing in the internet.

7. Fillin the blanks:
(a) Science laboratory helps in developing scientific atti

(b) The number of pupils working at a time should be conside
stage of the laboratory.

science laboratory.
i.  The number of pupils working at a ti
ii.  The minimum space necessary for each pup

9. Write the main points to be considered w
1. Choice of the supplies.
ii.  Available finance
iii.  The requirements of the science
iv.  The ability of the stude
v.  Available storage place.

10. Give any two characteris

1l

11. Write any two

ii.  Defining t
iii.  Designing

a. boratéry manual is a book that gives guidelines for doing practicals.
b._Instructional cardsare small postcard sized cards on which the instructions and
idelines for individual experiment are written.

size of the instruction card is (b)

14./Herbarium is a

Glass trough

(b) Glass house

(c) Dry preservation of the plants
d. (d) Dry preservation of the animals

o
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ii.  Collecting
iii.  Killing

iv.  Pinning
v.  Storing
16. State any two benefits of museum.
1. Benefits of museum,
ii. It sublimates creative instincts of children
iii.  Students get first hand experience.

17. Fill in the blanks:
a. Museum is a form of library and infon%@n

b. Terrarium is an improvised arrangement fo
the surface and below the earth fo

15. What are the stages involved in the preservation of insects?
1. The stages are,

18. List out any three general safe
i.  The general safety rules ate
ii.  In case of any accident immediately report to the teacher

d only after reading the instructions. True
is corrosive, the patient should be encouraged to

.C., Modern Science Teaching
P., (2006), Methods of Teaching Biological Science, Neelkamal

umar, (1999), Teaching of Physical Sciences, Anmol Publications Pvt., Ltd.,

Delhi.

asin, M.P., Teaching of Science, Tandon Publications, Ludhiana.

—Kulshrestha, S.P. (2005) Teaching of Biology, Surya Publication, Meerut.

10. Sharma,R.C and Shukla, C.S. (2002), Modern Science Teaching, Dhanpet Rai
Publishing Company (P) Ltd., New Delhi.
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Web Sites:

http://alex.edfac.usyd.edu.au/methods/science/ideal teacher qualities.htm

http://www.doe.state.in.us/dps/standards/ Scienceteachersapproved@}&

3

1

http://www.the—aps.org/education/k12curric/activities/pdfs/camme\pw

http://www.washington.edu/doit/Faculty/Strategies/Academic/ Sm
http://blog.modernmechanix.com/2007/03/05/how-to-set-up-your-

labouratory/ %
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UNIT-VII
TECHNOLOGY AND SCIENCE TEACHING

Structure

7.1
7.2
7.3

7.4
7.5

7.6

7.7
7.8

7.9

7.10
7.11
7.12

Introduction Q
Objectives

Audio-Visual aids

7.3.1 Definition of Audio-Visual Aids

7.3.2 The Psychology of Using Audio-Visual Aids

7.3.3 Principles in the Use of Audio-Visual Aids

7.3.4 Essential Qualities of Audio-Visual Aids

7.3.5 Where and When to Use Audio-Visual Aids

Cone of Experience

Classification of Teaching Aids z i

7.5.1 Visual Aids
7.5.2 Audio Aids
7.5.3 Audio-Visual Aids
7.5.4 Activity Aids
Hardware and Software Approaches
7.6.1 Hardware Approach
7.6.2 Software Approach
Preparation and Use of Softwar
Importance and limitations of audj
7.8.1 Limitations of AV
Educational Broadcasts

Definition of ICT
Dimension of ICT

A teacher has an inherent desire that his teaching should be as effective as possible.
e teaches should be carefully attended, clearly understood, grasped and fixed in the
ds of his students. In other words, a good teaching always aims at the effective
ommunication and appropriate learning outcomes. For realizing both these objectives, a
eacher has to make use of different types of aid material just as charts, maps, models,
concrete objects, films, tapes, projectors, radio, television and similar other resources. These
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7.2

7.3

7.3.1

7.3.2

aids are also named as audio-visual aids in the sense that they call upon
visual sense of the learners. They provide valuable means for enjoyin
second hand that has been a first hand experience for someone else. Thr ise use of
our senses of hearing sight, they prove magnificently helpful in making t
meaningful, more interesting and more effective.

process.

OBJECTIVES
After going through the unit, the pupil will be able to,
1. Discuss elaborately the importance of audio-visual aids+
2. Classify the teaching aids.
3. Acquire awareness about the effective use of chalk
4. Understand hardware and software approaches i
5. Realise the limitations of audio-visual aids.
ilization of transparencies.
7. Acquire knowledge about the utilization~of approptidte audio-visual aids for teaching
science.

AUDIO - VISUAL AIDS

Definition of Audio-Visual Aids
According to Burton, audio-wi ids are those sensory objects or images which

adio-visual aids are those aids which help in
f learning i.e., motivation, classification and stimulation.
dio-Visual aids are those devices by the use of which
petrsons and groups in various teaching and training
termed as multi-sensory materials.

Y,

communication of i
situations are helped.
According to

sing Audio-Visual Aids
atever are its goals or objectives, involves learning. Learning is

sensey afe the gateways to acquire knowledge.

We learn 1.0% through TASTE
1.5% through TOUCH
3.5% through SMELL
11.0% through HEARING
83.0% through SIGHT
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Popular saying on Audio-Visual aids

“The thing which I hear, I may forget
The thing which I see, I may remember
The thing which I do, I can not forget”.
7.3.3 Principles in the use of audio-visual aids
1. Principles of Preparation

This principle requires that following points should be attended to:
a. As for as possible, locally available material.should bg ysed in the preparation
of an aid.
b. The teachers should receive some training i paration of aids.
c. The teachers themselves should p

We remember 20% of what we HEAR
30% of what we SEE 50% of what we SEE and HEAR
80% of what we SAY
90% of what we SAY and DO

motivating.
c. They should

¢ aid should be displayed properly so that all the students are able to see it,
erve it and derive maximum benefit out of it.

This principle demands that the teachers guide the students to respond actively to the
audiorvisual stimuli so that they derive the maximum benefit of learning.

inciple of Physical Control

Principle of physical control relates to the arrangement of keeping aids safely and also
o facilitate their lending to the teachers for use.
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7.3.4 Essential Qualities of Audio-Visual Aids
1. Accurate

If the aid is the actual object then it is very essential that i

representation. Charts and models sometimes tend to be inaccurate.

dimension. Photos are very accurate but they cannot be used to show

2. Relevance
The aid should be relevant and directly related to the s
accurate in detail, understandable and interesting and it is

matter. The aid should be
if it is irrelevant.

3. Realistic

Aid may be anything from crude diagra
realistic, its value increases. It has been said tha
degree of realization.

object .But if it seems to be
hgve value in proportion to the

4. Comprehensible
Sometimes aids do not lack reality and a but lack in comprehensibility for a

t to understand those aspects which the

teacher wants to brlng home. These asp e-overlapped by other unnecessary facts, for
instance in metallurgy if the stud ts are wn real plant of that metal under study, they do
not completely understand. The iz¢ \the real object .Its is relevant but due to its
complexity they are confused. So th ild be neither very simple nor too difficult .Both

types cause loss of interest.

Aids should not be €

7. Availabi Q
Aids sh be available when required.

8. Prepara

hould also be well prepared in using the aids.

All canl see it in detail i.e. it should be large enough to be seen by all

10-Location
Aid should be kept at a place where it can be easily seen.

valuation
Aid should be evaluated at regular intervals in order to know its effect

12. Appropriate
Aid should suit the age, intelligence and experience of the students.
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7.3.5 Where and When to Use Audio-Visual Aids?

We have to use them only where when they can add to the clarity of the s
1. Where the object is too far to be actually seen as in astronomy.

2. Where the object is far removed in time as the history (viz. discov

ete).
3. Where the object is too big to be brought into the classroom. E&. B
aeroplane etc.

. Where the object is too small to be seen by a naked eye e.g
. Where the object is too small to be seen by the whole class a
. Where the object is too slow to be observed e.g. Germinatt
. Where the object is non-visual like sound waves, el
. Where the object is too complex to be understo
glass, cement etc.

0 3N L A

Check Your Progress : 1

Notes: (a) Write your answers in the space given bel

(b) Compare your answers with those gi he end of the unit.

1n the use of audio-visual aids.

2. Write any four essential qualities of A.V aids.

—

// N
\\/4

N
ENCE

7.4

bolicexpression.

The cone is a model representing those acts which take place in the process of
learning. Though it does not give a complete description of the process of learning, yet when
propgrly used, it can be a helpful and practical guide.

The base of cone represents the concrete, direct, first hand experiences. In the absence

of direct experience they use models and mock-ups. Such teaching aids provide contrived

xperience which is a simplified experience through a model. For example, it will be difficult
to bring in an atomic reactor which will provide contrived experience.
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not the real experience. Dramatization can also be used in the classroom.
Demonstration, field studies, exhibits etc. are helpful in visua
phenomena. If students are involved in these activities, they can get a

participation.
The highest abstraction is through symbolic or verbal experie ce teacher
uses chalkboard, charts and maps to explain abstract situations, s ts a ay from the

real things.
Verbal communication gives simple representationsi and )fails to evoke

participation.

Visual
Symbols
Radio

/ Still
Pictures

Motion
Pictures
Television

Pictures
Exhibits

Field Trips

Demonstrations

Dramatized Experiences \

Contrived Experiences \

Direct Purposeful Experiences \

z <)) Dale’s Cone of Experience
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7.5

/aN

Check Your Progress : 2 V g7
Notes: (a) Write your answer in the space given below.
(b) Compare your answer with those given at the end of the unit.

3. Fill in the blanks

T is the originator of the cone of experi
b. The base of cone represents ..................
AN

7

CLASSIFICATION OF TEACHING AIDS
Teaching aids are classified, for convenience 0f
1. visual aids  ii. Audio-visual aids iii. Audio-aid

o the following categories.
ctivity aids

Classification of Teaching Aids

Visual aids Audio aids  Audio- aids Activity aids

1. Chalk board 1. Radio 1. films 1. Aquarium

ii. charts, diagrams  ii. Gramophone elevision ii. Nature study garden
iii. Motion pictures  iii. Tape-recorde iii. Excursions

film strips and slides and visits to places of
iv. Flannel graph and scientific interest
bulletin broad iv. Headphone
v. Textbooks, album v. co
vi. Real objects

can be used again and again.

(c)Students learn the technique of drawing, diagram etc. when the teacher draws
it before them.

(d) It is cheap and saves time and money.

(e) It breaks verbal monotony.

ow to use a chalk board?
Certain cautions should be observed in the use of chalk board etc.
1. The writing should be legible and bold; uniform and straight.
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. The chalk board should be kept clean before and after the lesson.

. It should be free from distracting material.

. Teacher should keep at hand both white and coloured chalks.

. One should start writing from the top left hand corner across the board an

on the lower line from the left.

6. The view of the student should not be obstructed by the teacher wh
board.

7. Summary development should be brief and continuous.

8. The chalk board should be swept with the help of a duster from top/to m
movement.

9. Illustrations should be rightly labeled.

[ I SN VS I \S)

ii. Charts

body, internal combustion engine, motor car etc. Fo
while using charts as teaching aids.

Tree charts
In these charts
roots, trunk, branches

charts/are used to indicate the chronology of a series of events or to arrange
y those happenings important to the development of a process.

ial charts
These charts demonstrate the conventional or symbolic illustration of topics that are
eing taught by the teacher.
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iii. Graphs
Graphs represent visual aids of depicting numerical or qualitative ationships.
Graphs may be broadly classified as statistical and mathematical. pose of

a. Bar graph

It consists of bars arranged horizontally or vertically zero bases. Useful
comparisons can be made with the help of these bars as the size, |
visualizes the different values.

b. The circle or pie graph

It consists of the sectors of a circle shown by
and serves a useful purpose for comparison and contia
c. Line graph

d. The pictorial graph
In such graphs the visual presentation is'made thfotigh pictures. The number of size of
the pictorial illustration conveys the properti

iv. Diagrams

A diagram may be def;
phenomenon e.g. Diagram of an elg
representing a thing or pheng
requires understanding and
diagrams should be u

graphic visual description of a process or
uit. Actually they try to explain rather than

A the partt of students for proper interpretation. Therefore
case only in those instances wherein students have

v. Models
In teaching of sci els are very frequently used. Models are the copies of the
real objects wi uitable change in size, complexity, timing, safety and cost factors. They

can be solid
project.

,,

ectiOnal models are constructed in sections and disassembled to show internal

at/the prepared diagrams are ready without loss of time at the moment they are
and can be used again and again over a period of years. Sometimes it is difficult to
a complicated diagram, say of a gas plant, on the chalk board. Though many of the
, etc. are available in the market but most of them are produced as advertising matter
and secondly they cost much. In such a case the teacher, with the help of the students, can

ake the desired diagram on the flannel graph for no cost. We require a wooden board which
1s fixed to the wall. The background material is usually a piece of flannel, etc, which is
preferably white. Pieces of other material, flannel, thin felt, rough paper etc., are placed on the
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7.5.2

7.5.3

be easily depicted.

vii. Epidiascope
This device has an additional advantage over the magic lan
object besides the transparent slides on the screen. With its help

Audio Aids
These aids involve the use of the sense of h
tape-recorder.
i. Radio
Radio, as an effective audio aid device, is capable of pfoviding valuable assistance to
formation and learning experience
simultaneously to a large number of students:Re iyeg us the current news of the whole

ii. Tape recorder

Another teaching aid available toVa/science teacher is records of short talks an
interesting scientific topics by e
talks are now available and the talk
provide an inspiration to t ud
again.

asily reproduced in the class-room. These talks
ch a talk once recorded can be used again and

Audio-Visual Aids
These aids involve the use Jof the sense of hearing and seeing. These include

i. Films

d reasons and specialists in their fields are shown on T.V teacher can easily plan his
cordingly and in this way he can make use of T.V as a teaching aid.

In this type of aids we include all those teaching aids in which the learner is required
o be engaged in some useful activity. These include
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i. Aquarium

of spontaneous undirected observation and enjoyment.

ii. Nature study garden
Nature study is one of the important aspects at the. eleme
possible if the school has a garden of its own. In the secondary gol where gardening is one

of the subjects the teaching of plant life and animal lift € . The pupils learn by
observation from nature and environments. /\

Check Your Progress : 3 \//
Notes: (a) Write your answers in the space given below.

(b) Compare your answers with these given at'the end of the unit.

5. Other than writing, for W\é chalkboard used?

PN
(N

L V)

6. Using chalk, how Wf different thickness be drawn using chalk?

/&N
X

/\

....... represent visual aids of depicting numerical or qualitative

ip.
is the graphic visual description of a process or phenomenon.
............. are the copies of the real objects with a suitable change in size.

/

) We columns A and B
olumn A Column B

. Charts a. Audio aid

. Tape-recorder b. Audio-visual aid
3. Television c. Activity aid
4. Aquarium d. Visual aid

150




7.6

7.6.1 Hardware Approach

7.6.2

HARDWARE AND SOFTWARE APPROACHES
Educational technology can be classified into two categorie
approach and software approach.

It is based on the application of engineering principl

with less expenditure in education than before. Hardware devteg ine
1. Computers,

2. Epidiascope,

3. Magic Lantern,

4. Motion Pictures,

5. Overhead Projectors

6. Radio,

7

8

9

1

de the following.

. Slide and film projector,
. Tape recorder,

. Teaching Machines,

0. Television.

Software Approach
This uses the principle of psyct or building in the learner a complex repertory
of knowledge modifying his be . It'has originated from the pioneering work of skinner

also form part of software

L2

Check You ss: 4
Notes: 1 ur answers in the space given below.
om our answer with those given at the end of the unit.
<Fill iirthe

s.
are approach is based on the application of principle.

. Seftware approach has originated from
a) Skinner’s work
b) Thorndike’s work
c) Pavlov’s work
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7.7

7.8

PREPARATION AND USE OF SOFTWARE
Software aspect of educational technology includes graph, diagran Karts and
transparencies. (Graph, diagrams and chart are given in 9.5.1)

Transparencies

A transparency is a piece of transparent surface like cellulose te film, translucent
paper, glass etc. of a specific dimension with drawings or pi e mounted
individually for use in a projector.

How to make transparencies?
1. Try to select the base material for preparing transparencies

A drawing pen or marking pencil is used for
directly on the transparent sheet.
4. For better illustration, one can add colours

tapes and coloured adhesive sheets.
5. The transparent sheet after completion

IMPORTANCE AND LIMITA

Importance of audio-visual aids
Some of the importa

1. Best motivators
They are the b
more attentive.

experience.
Substituted oes may be provided under such conditions. There are many inaccessible

iséase of verbal instruction
reduce verbalism. They help in giving clean concepts and thus help to

e of audio-visual aids enables the teachers to follow the maxims of teaching
onciéte to abstract, known to unknown and learning by doing.

ful in fixing up new learning

What is gained in terms of learning needs to be fixed up in the minds of students.
udio-Visual aids help in achieving this objective by providing several activities, experiences
nd stimuli to the learners.
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6. Encouragement to healthy classroom interaction

AV aids, through their wide variety of stimuli, provision of active partic
students, and vicarious experiences encourage healthy classroom interac or the
realization of teaching-learning objectives.

fon of the
ffective

7. Reinforcement to learners

Audio-visual aids prove effective reinforces by incre
occurrence of the responses associated with them and thus ren e help in the
teaching-learning process.

8. Variety
Mere chalk and talk do not help. AV aids give
the hands of the teacher.

wvide different tools in

9. Freedom
When AV aids are employed, there is gre
laugh and comment upon. Under such an atmosphere,
work and not because the teacher wants the
10. Helpful in attracting attention
Attention is the true factor in an
teacher in providing proper environmen
interest of the students in the classroom

hildren to move about, talk,
tudents work because they want to

ching and learning. AV aids help the
mg as well as sustaining the attention and

11. Saving of energy and time

A good deal of energy and fire pboth the teachers and students can be saved on
account of the use of A.Vhaids/ag8 most™of the concepts and phenomena may be easily
clarified, understood and assimitated through their use.

9.8.1

The central and state governments have set up boards of Audio-visual education and
alked out interesting programmes for the popularization of teaching aids but the lack
inance is not enabling them to do their best.

. Absence of electricity
Most of the projectors, radio and TV cannot work without the electric current which is
not available in a large number of schools.
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7.9

5. Language difficulty

Most educational films are in English. We should have these /n Hi nd other
important Indian languages.

2\

Check Your Progress : 5 V

Notes: (a) Write your answers in the space given below.
(b) Compare your answers with those given at the.end of/the

Mention any three importance of A.V aids. /—\

11.

EDUCATIONAL BROADCASTS
Radio

According to R.G. Reynolds
education in its broadest sense tH
supplement to classroom teaching
possibilities are not confined_to th

the world’s stores of ki apt. Some day its use as an educational instrument will
be as common plac s and blackboards. Radio broadcast is a one-way
communication. Student$.cannot put questions to the broadcaster. It bringing the school into

d occasionally meet, discuss and plan the type of assistance required on
a instructional facilities.

ctive and worthwhile.
adcasting time should be suitable to schools.
equate feedback should be provided.
8. There should be proper follow-up on school broadcasting programmes.
. Adequate listening facilities should be provided in schools.
10. Broadcasts should be made in easy and simple language and in a pleasing style.
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In short all the six main stages of a radio broadcast namely, production, prepar
to the programme, feedback, consolidation of acquired knowledge and eva
carefully attended to.

Educational Television
Television is the most potential instrument in educating masse their by narrowing

down the gap of progress between the developing and developed rie orld. Fora
country like India which has vast and inaccessible areas, different ¢ ic conditions, larger
and ever growing population, T.V. can be an important cent, i iding functional,
formal and non-formal education to the masses. It can also bringing about social and

cultural changes bearing on art, music, drama and litera

Kinds of Educational Television

1. Open circuit television: It is the usual t
stations.

2. Closed circuit television (CCTV): It is the s telecast which can be used only by
specially equipped receivers. Its range is imited to the length of the cable. CCTV can be
used to great advantage in education ions. Its capabilities are as under:

a. It increases the range of instruction té one or more locations beyond the classroom.
b. It enables institutions to p

needs and schedules.
c. It provides opportu

e. CCTV is used inmany m
can be covered in
vantage points.

i D COMMUNICATION TECHNOLOGY IN SCIENCE
1ation and communication technology means the implementation of different

ical colleges in developed countries. The entire operation
ingle television camera or a battery of cameras located at

7.10

itign of ICT can be given the idea that ICT consists of

Its storage, retrieval and processing

nication: Between machine and machine and machine and man.

Scientific and technological aspects for managing information and
communication.

Web Based Education Commission (2000) US Kerry’s Report: ICT can be defined as
the use of hardware and software for efficient management of information. i.e., storage,
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7.12

7.13

7.14

retrieval, processing, communication, diffusion and sharing of info
economical and cultural upliftment.

Economical and cultural matters”.

DIMENSIONS OF ICT
Access to ICT and e-literacy has four primary dimensionsi™attitudinal, financial, skill and
infrastructure.

ii.  Attitudinal: Perceiving ICT skills and acces

iii. Financial: Being able to connect to the

iv.  Skills: Having sufficient skills or acces tuition to/ develop and increase skills, to use
ICT to an optimal level for personal and economic gain.

v.  Infrastructure: Having sufficieat Tev
e-economic, e-government or edu v’ [

a) Time, space and socio-economic factors no longer major barriers to learning.

b) Decentralized nature of ¢ hmology frees the learner from the technology
provider.

c) Learners have acce of Igarning resources.

part of the world.

earner need not be a passive recipient of knowledge.

er to receive information in a variety of formats.

for the individual. It is rather an asset, which constantly has to be
the crucial new factor in connection with the information society is that

ich ICT gives to. Moreover, in connection with the basic education they are to
ethods of learning processes in order to enable them to take a material

Teachers and ICT

teachers are to be educated concurrently with the increase in the use of ICT. New

ledge based on the latest research and new interpretations of existing knowledge can in a

few seconds be distributed globally with the use of information technology and electronic
ommunication. Knowledge is constantly changing or is becoming obsoletes for rapidly that

the distributors of knowledge the teachers can hardly be constantly updated. Knowledge is

not static but dynamic and it moves at lightning speed in the information society. The very
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7.15

speed in which the amount of knowledge is increasing globally makes othey
teachers of today and of the future. Therefore, it is necessary to revise
understanding for the role of the teachers of today and of the future. The efore, ihis T ecessary
to revise the traditional understanding of the role of the teacher in the informati
education system.

3. The Subjects and ICT
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them). It is, therefore, a cruc1a1 question, whether the mtegra
understanding and development of a subject and if it has, w

ICT bearings on he self-
d to what extent.

nge of educational activities.
An ICT educational policy strategy in this area~am er things include a strong

and here the advantage of programmes, whic dent of geography and time, can be
implemented. There are already numbers of progrz ets within adult education, but in the
future, there ought to be an additional creasing the ICT- qualifications of the entire
population.

nd Education
esearch effort within education and teaching

5. Coordination of ICT-related k

There is need for strengtheni
methods in general, including a spe
teaching methods. In that ¥ stematic gathering and development of new pioneering
education and teaching m

come with a 3.5inch disc drive. The 3.5inch is used to
etween computers. Before data is stored on a disc, the disc

ii. CD- ves): CD-ROM drives use the same technology as music CDs and CD
players. 1 S

a large capacity. Because of their huge storage capacities they are useful for

tware, storing clip art and use in multimedia systems. CD-ROMS are read-

earning: An innovative application of computer in the teaching and learning process
-learning. E-learning may be network-based, Internet-based which includes text, video,
udio, animation and virtual environments. E-learning may be stated in the following ways:

a. E-learning is learning on Internet time.
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7.16

7.17

and extend learning.
d. E-learning is internet-enabled learning. Components can i

community of learners, content developers and exports.

E-learning provides faster learning at reduced costs, i
clear accountability for all participants in the learning px
important features of E-learning.
E-learning is dynamic.
E-learning operates in real time.
E-learning is collaborative.
E-learning is individual.
E-learning is comprehensive.

to learning, and
/ The following are the

o a0 ow

ROLE OF INTERNET IN TEACHI

1. Learning may take place ‘anytime and ere’.

2. The approach ensures equality 0 ies in higher education for all.

3. A strong foundation is laid for the « a ‘learning society’.

4. Learners would in course Of\ti ¢/independent learners.

5. Learners need not be dependent dn a single or a few books only for their learning.

6. ‘Authentic’ learning i aterials based on real life experiences are provided to
them through the n

-g activities on the one hand, and improvement of instructions on the
changes in children represent the purpose or end of instruction, while the
s and learning experiences provided to children are the instruments or

Objectives

Learning Evaluation Procedures
Experiences (Tools & Techniques)
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Role of Evaluation in the Teaching-Learning Process

From the triangle we draw the following conclusions
- All the three steps are inter-related.

experiences and tests are directed towards these objectives.
- Tests and examinations are naturally involved in the process of
- Examinations based on objectives of teaching and learning exper
also at the same time.
The evaluation may be classified as follows:

Evaluation = Measurement + Value Judgement
(Quantitative) (Qualitative)

Hence, evaluation is both quantitative and

process. According to Prof. N.M. Dandekar, “

need to be made, however simple or
ion making process involves evaluation.

ent at the end of instruction (summative Evaluation)
fficulties during instruction (Diagnostic Evaluation)

uation is concerned with the pupils’ entry level performance and
ing The aim of placement evaluation is to determine the position in the

at extent the student has already mastered the objectives of the planned course.
er it is possible to place him in a more advanced course.
ode of instruction best suited to the student’s needs, abilities and skills.

. Formative Evaluation
The term formative denotes the on going or systematic assessment of student
achievement while the term course or instructional programme is in progress. Feedback to the
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students and not the assignment of a grade should be the purpose of maki
evaluation. The gathering of the data during the time of programme for the p f guiding
the developmental process is formative evaluation.

3. Summative Evaluation

ac e the end
all sment or
eans to an end

nt status or position of a

The term summative refers to assigning a grade for studen,
of a term, course or instructional programme. Therefore, making an
decision with the instructional programme is summative evaluation.
and its main function is collection of evidences to determine
pupil in a particular area.

4. Diagnostic Evaluation
Test results provide a basis for drawing conclusion
test not only provides information about stud

to determine each student’s degree of proficiency on sach objective. Where proficiency is
sufficient, progress can continue to new fearning areas./ Where proficiency has not been
demonstrated, remedial instruction aimed direct objectives can be instituted. In this
way a test can have diagnostic value. rformaince not only serves to certify success but
also provides the kind of information that\wi ¢ it possible to overcome failure.

)

given below.
with those given at the end of the unit.

Check Your Progress : 6

Notes: (a) Write your answers i
(b) Compare your

12. Write the major/clements 0{\‘[6 ing-learning process.

N
/7N

13. St an\\/ activities from classroom situations which involve decision making
by the teacher.in the class room situation.

/2NN
S )
//

N

1 ist out any two important aspects related to the teaching process in which
valuation is needed.
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7.18

VS 4
N4

ACHIEVEMENT TEST IN SCIENCE

Achievement tests constitute an important tool of
teacher to know how far the pupils have attained in a subject. In the school
evaluation programme, various forms of achieve sed to measure the
accomplishment of the pupils. Any test that measures inments or accomplishments of

teachers during the teaching-learning‘proces
- To identify the students’ learning difficulties

- To assign grades.

whether persistent or recurring.

(b) Types of Achievement ¢t

Achievement tests ag used in school are of two types:

tests can still further be classified as:

/ (t
@ g answer or essay type

ort answer type

d jective tests
These tests are scored in such a way that no scope for subjective judgement or opinion
by the examinees and so there is any chance for ambiguity. Questions in such tests may be of
rue-false, yes-no, matching type, fill in the blanks or multiple choice type.
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7.18.1 Construction of an Achievement Test
There are several steps involved in the construction of an achieven
essential steps in the construction of an achievement tests are
1. Planning the test
2. Preparing the test
3. Administering the test
4. Scoring the test
5. Evaluation of the test

1. Planning the test
Planning of the test should include the following a

a. Defining objectives

The objectives of teaching science which sho
particular lessons should be selected. It is better t
of the objectives knowledge, understanding, applic
stated in terms of student behaviour.

b. Specifying the content
The content portion should be s
topics on which the test is constructed &

c. Types of test items
The various types of questiq are going to include in the test should be decided.
It is better of include essay type, sho et and objective type questions. The number of

The marks for th 1 the duration of the test should be decided. The test may be
conveniently prepared fo 75 or 50 or 25 marks. The duration of the test should be
finished by co ing the marks, type of questions, number of questions and the nature of

ning, weightage must be given to objectives, content and type of
marks. Consider a test which is going to be administered for 50 marks in

‘he’total marks of the test should be distributed to the objectives.

Objectives Marks
Knowledge 20
Understanding 15
Application 10
Skill 5
Total 50
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ii. Weightage to content

If the test is going to be from three units then the marks should be di éd among
the three units. If the test is going to be from a single unit then the marks should be.distributed
to the various topics of the unit.

Content Marks
Lenses 15 N
Chlorine and its compounds 20 &
Parts of a Plant 15/~ /
Total 50 .7/

iii. Weightage to type of questions

given one mark each which the short answer questions sambe giyen two marks each, the essay
type questions can be given 5 or 10 marks each asper e

Type of questions "~ Marks
Objective type 19/
Short answer type | ~—16
Essay type (X — 15
Total \\V/ /50

iv. Blue print

As per the planning a
The blue print is a three nsio
and type of questions in/terms of mar
picture of the test.

weightage distribution, the blue print should be prepared.
art showing the weightage given to objectives, content
. The blue print is a document which gives a complete

Blue print
Class: XI Time: 1.15 Hrs
Subject: SC@ Marks: 50
o \/Knowled e Understanding | Application Skill
Objective. ™1 s |E 0] s |[E| 0] s |E|o]s|E| °®

MDD [ @ [ (M (2)
Le}“*\% 2 | 5] 2| 2 2 15

orine
z%g : %) (1) | (+1) (D] 3) | (D
Q 8 1ts unD 5 (H2 1 ) 5 3 37 20

AR 1 | @ 1 | M@ (1)
\%’\\/ ) | (D2 1 2 1| 2 s | 1

\Tl%t/z)l) 9 6 | 5| 4] 6 |56 2 -]-1-15] 530
numbers inside the bracket indicates the number of questions.

The numbers outside the bracket indicates the total marks allotted.
he numbers after + symbol in the bracket indicates the external choice.
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v. Question Paper

After preparing the blue print the test constructor should prepare the questigns on the
basis of the blue print. While preparing and arranging the questions the
should be kept in view.

1. The type of question, the marks allotted to the question and

2. Include more than one type of items.
All items of a particular type should be placed together.
4. Marks allotted for each question should also be n
at the beginning of each type of question.

Arrange the questions in the ascending order of dif >
6. At the beginning of each type of question cléz ction sHould be given.

e

W

3. Administering the test

- The required instructions may be given or.
of examination.

according to points, explanations; equations, diagrams, naming the parts etc., This will enable
the examiner to-award marks objectively.

esults can be arranged in a tabulated form unit-wise, objective-wise and student-
esults can be compared with the weightages given to different items in the
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7.19

7.20

7.21

/aN

¥
Check Your Progress : 7
Notes: (a) Write your answers in the space given below.

(b) Compare your answers with those given at the end of the unit.

15. Fill in the blanks
Blueprintisa ...............oeeene. chart.

16. What are the steps involved in constructing an achi ent test?

LET US SUM UP

Audio-visual aids are anything b ans of/ which learning process may be
encouraged or carried on through the sense of h
aids depends mostly on the appropriate use-to_which they are put. The cone of experience
indicates the progression of learning ex :

Teaching aids are classified, into visyal aids, audio aids, audio-visual aids and activity
aids. Visual aids involve the use
of hearing. Audio-visual aids involve

Hardware aspect of educational ™

technology which includes “tape/ recorder, computer etc. Software aspect of educational
technology includes audje?vi assettes, microfilm, slides, etc. While the former is based on

UNIT - END EXERCI
1. “A teaching aid,
2. Select ateaching unit from your subject area and prepare a set of charts (at least 10) on
the sa @ them for introducing the unit or for consolidation after teaching is over.
3. “Teéct 2

ds are designed to enhance the teacher’s art of communication”- Give

comment
ANSWER HECK YOUR PROGRESS
fion three salient principles in the use of Audio-Visual Aids

Principles in the use of audio-visual aids are:
i. Principle of response

ii. Principle of physical control

iil. Principle of proper presentation

2. |Write any four essential qualities of Audio-Visual Aids
Essential qualities of AV aids are:
1. accurate
ii. relevance
iii. realistic
iv. simple
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3. a. Edgar Dale is the originator of the cone of experience.
b. The base of cone represents direct purposeful experience.

4. What are guidelines used in chalkboard writing?
To avoid slanting of lines and to maintain the size of letters.

5. Other than writing, for what purposes is a chalkboard use
Chalkboard is used for drawing diagrams, stick figures, action_scenes and picture,
other than writing.

b. Diagram is the graphic visual description a p
c. Models are the copies of the real object$wi

8 (1)-d,(2)-a,(3)-b,(4)-c

10. Software approach has originated fro

11. Mention any three import
Importance of AV ai

12.

13. wo activities from classroom situations which involve decision making

e her in the class room situation.
on of students in groups and promotion of students to higher grades.

14. o important aspects related to the teaching process in which
is needed.

thod and teaching materials.

he blanks:
print is a three dimensional chart.

. What are the steps involved in constructing an achievement test?
The essential steps in the construction of an achievement tests are:
Planning the test.

Preparing the test.

Administering the test.

Scoring the test.

Evaluation of the test.

ke =
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Revised Bloom’s Taxonomy

A group of cognitive psychologists, curriculum theorists and instructional researchers, and testing
and assessment specialists published in 2001 a revision of Bloom’s Taxonomy with the title A
Taxonomy for Teaching, Learning, and Assessment. This title draws attention away from the
somewhat static notion of “educational objectives” (in Bloom’s original title) and points to a more
dynamic conception of classification.

The authors of the revised taxonomy underscore this dynamism, using verbs and gerunds to label
their categories and subcategories (rather than the nouns of the original taxonomy). These
“action words” describe the cognitive processes by which thinkers encounter and work with
knowledge.

A statement of a learning objective contains a verb (an action) and an object (usually a noun).

e The verb generally refers to [actions associated with] the intended cognitive process.
e The object generally describes the knowledge students are expected to acquire or
construct. (Anderson and Krathwohl, 2001, pp. 4-5)

The cognitive process dimension represents a continuum of increasing cognitive complexity—
from remember to create. Anderson and Krathwohl identify 19 specific cognitive processes that
further clarify the bounds of the six categories (Table 1).

Quick links:
Revised Bloom’s Taxonomy Model (Responsive Version)

Revised Bloom’s Taxonomy Model (Flash Version)

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 1/10



6/4/2020 Revised Bloom’s Taxonomy « Center for Excellence in Learning and Teaching « lowa State University

Download the Revised Bloom’s Taxonomy (PDF)

Recommended Revised Bloom’s Taxonomy Resources

Table 1. The Cognitive Process Dimension — categories, cognitive processes (and
alternative names)

Remember

recognizing (identifying)

recalling (retrieving)

Understand

interpreting (clarifying, paraphrasing, representing, translating)
exemplifying (illustrating, instantiating)

classifying (categorizing, subsuming)

summarizing (abstracting, generalizing)

inferring (concluding, extrapolating, interpolating, predicting)
comparing (contrasting, mapping, matching)

explaining (constructing models)

Apply
executing (carrying out)

implementing (using)

Analyze
differentiating (discriminating, distinguishing, focusing, selecting)
organizing (finding, coherence, integrating, outlining, parsing, structuring)

attributing (deconstructing)

Evaluate

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 2/10
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checking (coordinating, detecting, monitoring, testing)

critiquing (judging)

Create

generating (hypothesizing)
planning (designing)

producing (construct)

The knowledge dimension represents a range from concrete (factual) to abstract
(metacognitive) (Table 2). Representation of the knowledge dimension as a number of discrete
steps can be a bit misleading. For example, all procedural knowledge may not be more abstract
than all conceptual knowledge. And metacognitive knowledge is a special case. In this model,
“metacognitive knowledge is knowledge of [one’s own] cognition and about oneself in relation to
various subject matters . . . ” (Anderson and Krathwohl, 2001, p. 44).

Table 2. The Knowledge Dimension

Factual

e knowledge of terminology
» knowledge of specific details and elements

Conceptual

» knowledge of classifications and categories
* knowledge of principles and generalizations
» knowledge of theories, models, and structures

Procedural

» knowledge of subject-specific skills and algorithms
* knowledge of subject-specific techniques and methods
» knowledge of criteria for determining when to use appropriate procedures

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/

3/10
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Metacognitive

 strategic knowledge

» knowledge about cognitive tasks, including appropriate contextual and conditional
knowledge

* self-knowledge

Bloom's Revised Taxonomy Model

Note: These are learning objectives — not learning activities. It may be useful to think of
preceding each objective with something like, “students will be able to...:

The Knowledge Dimension

Factual

The basic elements a student must know to be acquainted with a discipline or solve problems in
it.

The Knowledge Dimension

Conceptual

The interrelationships among the basic elements within a larger structure that enable them to
function together.

The Knowledge Dimension

Procedural

How to do something, methods of inquiry, and criteria for using skills, algorithms, techniques,
and methods.

The Knowledge Dimension

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 4/10
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Metacognitive

Knowledge of cognition in general as well as awareness and knowledge of one’s own cognition

The Cognitive Process Dimension

Remember

Retrieve relevant knowledge from long-term memory.

Remember + Factual

List primary and secondary colors.

Remember + Conceptual

Recognize symptoms of exhaustion.

Remember + Procedural

Recall how to perform CPR.

Remember + Metacognitive

Identify strategies for retaining information.

The Cognitive Process Dimension

Understand

Construct meaning from instructional messages, including oral, written and graphic
communication.

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 5/10
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Understand + Factual

Summarize features of a new product.

Understand + Conceptual

Classify adhesives by toxicity.

Understand + Procedural

Clarify assembly instructions.

Understand + Metacognitive

Predict one’s response to culture shock.

The Cognitive Process Dimension

Apply

Carry out or use a procedure in a given situation.

Apply + Factual

Respond to frequently asked questions.

Apply + Conceptual

Provide advice to novices.

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/

6/10



6/4/2020 Revised Bloom’s Taxonomy « Center for Excellence in Learning and Teaching « lowa State University

Apply + Procedural

Carry out pH tests of water samples.

Apply + Metacognitive

Use techniques that match one's strengths.

The Cognitive Process Dimension

Analyze

Carry out or use a procedure in a given situation.

Analyze + Factual

Select the most complete list of activities.

Analyze + Conceptual

Differentiate high and low culture.

Analyze + Procedural

Integrate compliance with regulations.

Analyze + Metacognitive

Deconstruct one's biases.

The Cognitive Process Dimension

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/
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Evaluate

Make judgments based on criteria and standards.

Evaluate + Factual

Select the most complete list of activities.

Evaluate + Conceptual

Determine relevance of results.

Evaluate + Procedural

Judge efficiency of sampling techniques.

Evaluate + Metacognitive

Reflect on one's progress.

The Cognitive Process Dimension

Create
Put elements together to form a coherent whole; reorganize into a new pattern or structure.

https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 8/10
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Create + Factual

Generate a log of daily activities.

Create + Conceptual

Assemble a team of experts.

Create + Procedural

Design efficient project workflow.

Create + Metacognitive

Create a learning portfolio.

Recommended Resources

Bloom’s Digital Taxonomy by Andrew Churches — a thorough orientation to the revised taxonomy;
practical recommendations for a wide variety of ways mapping the taxonomy to the uses of
current online technologies; and associated rubrics

Bloom et al.'s Taxonomy of the Cognitive Domain (Dr. William G. Huitt, Valdosta State University)

The Best Resources For Helping Teachers Use Bloom’s Taxonomy In The Classroom (Larry
Ferlazzo’s Websites of the Day...)

Volume Information. (2002). Theory Into Practice, 41(4), 265-267. Retrieved from
http://www.jstor.org/stable/1477402

*Anderson, L.W. (Ed.), Krathwohl, D.R. (Ed.), Airasian, P.W., Cruikshank, K.A., Mayer, R.E.,
Pintrich, P.R., Raths, J., & Wittrock, M.C. (2001). A taxonomy for learning, teaching, and
assessing: A revision of Bloom’s Taxonomy of Educational Objectives (Complete edition). New

AV P R
https://lwww.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/ 9/10
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Revised Bloom’s
Taxonomy

Revised Bloom’s Taxonomy (RBT) employs the use of 25 verbs that
create collegial understanding of student behavior and learning outcome.

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm

Bloom’s Revised
Taxonomy

e Continues to be one of the most universally applied
models

* Provides a way to organise thinking skills into six levels,
from the most basic to the more complex levels of thinking

* 1990s- Lorin Anderson (former student of Bloom) revisited
the taxonomy

e As aresult, a number of changes were made
(Pohl, 2000, Learning to Think, Thinking to Learn, pp. 7-8)


http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm

Original Terms New Terms

(Based on Pohl, 2000, Learning to Think, Thinking to Learn, p. 8)

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm

Change in Terms

describe a category of thinking and was replaced with the word
remembering instead.

« Comprehension and synthesis were retitled to understanding
and creating respectively, in order to better reflect the nature of
the thinking defined in each category.

http://rite.ed.qut.edu.au/oz-teachernet/training/bloom.html



http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm

BLOOM'S REVISED TAXONOMY

Zproducts, or v
ucting, planning, pro

Evaluating
decision or cour|
ing, critiquing, e

Analysing
s to explore und
), deconstructing

Higheorndethinking

Applying
ion in another fa
carrying out, using,

Understanding
Explaining ideas or corncepts
Interpreting, summarising, paraphrasingj classifying, explaining

Remembering
Recalling informatipn
Recognizing, listing, describing, retrieving, naming, finding

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm



http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm

The Cognitive Dimension Process

Level 1-C1
Categories & Alternative Definition
Cognitive Processes Names
Remember Retrieve knowledge from long-
term memory
Recognizing Identifying Locating knowledge in long-term
memory that is consistent with
presented material
Recalling Retrieving Retrieving relevant knowledge from
long-term memory
Level 2 - C2
Categories & Alternative Definition
Cognitive Processes Names
Understand Construct meaning from
instructional messages,
including oral, written, and
graphic communication
Interpreting Clarifying Changing from one form of

Paraphrasing
Representing

representation to another

Translating
Exemplifying lllustrating Finding a specific example or
Instantiating illustration of a concept or principle
Classifying Categorizing Determining that something belongs

Subsuming to a category

Summarizing Abstracting Abstracting a general theme or
Generalizing major point(s)

Inferring Concluding Drawing a logical conclusion from
Extrapolating presented information
Interpolating
Predicting

Comparing Contrasting Detecting correspondences
Mapping between two ideas, objects, and the
Matching like

Explaining Constructing Constructing a cause and effect
models model of a system

Anderson, Lorin W. & Krathwohl, David R. (2001). A Taxonomy for Learning, Teaching
and Assessing: a Revision of Bloom’s Taxonomy. New York. Longman Publishing.




Level 3-C3

Categories &
Cognitive Processes

Alternative
Names

Definition

Apply

Applying a procedure to a
familiar task

Executing Carrying out Applying a procedure to a familiar
task
Implementing Using Applying a procedure to an
unfamiliar task
Analyze Break material into its
constituent parts and determine
how the parts relate to one
another and to an overall
structure or purpose
Differentiating Discriminating Distinguishing relevant from
Distinguishing irrelevant parts or important from
Focusing unimportant parts of presented
Selecting material
Organizing Finding Determining how elements fit or
coherence function within a structure
Integrating
Outlining
Parsing
Structuring
Attributing Deconstructing Determine a point of view, bias,
values, or intent underlying
presented material
Evaluate Make judgments based on
criteria and standards
Checking Coordinating Detecting inconsistencies or
Detecting fallacies within a process or
Monitoring product; determining whether a
Testing process or product has internal
consistency; detecting the
effectiveness of a procedure asitis
being implemented
Critiquing Judging Detecting inconsistencies between

a product and external criteria;
determining whether a product has
external consistency; detecting the
appropriateness of a procedure for
a given problem

Anderson, Lorin W. & Krathwohl, David R. (2001). A Taxonomy for Learning, Teaching
and Assessing: a Revision of Bloom’s Taxonomy. New York. Longman Publishing.




Categories &
Cognitive Processes

Alternative
Names

Definition

Create

Put elements together to form a
coherent or functional whole;
reorganize elements into a new
pattern or structure

Generating Hypothesizing Coming up with alternative
hypotheses based on criteria

Planning Designing Devising a procedure for
accomplishing some task

Producing Constructing Inventing a product

The Knowledge Dimension

Dimension

Definition

Factual Knowledge

The basic elements students must
know to be acquainted with a discipline
or solve problems in it

Conceptual Knowledge

The interrelationships among the basic
elements within a larger structure that
enable them to function together

Procedural Knowledge

How to do something, methods of
inquiry, and criteria for using skills,
algorithms, techniques, and methods

Metacognitive Knowledge

Knowledge of cognition in general as
well as awareness and knowledge of
one’s own cognition

Anderson, Lorin W. & Krathwohl, David R. (2001). A Taxonomy for Learning, Teaching
and Assessing: a Revision of Bloom’s Taxonomy. New York. Longman

Publishing.




Potential Activities and Products

Remembering: Potential
Activities and Products

What animals were in the story~
Make a chart showing...

Make an acrostic.

Recite a poem.

Understanding: Potential
Activities and Products

¢ Write and perform a play based on the story.
Retell the story in your own words.

* Write a summary report of the event
Prepare a flow chart to illustrate the sequence of events.

« Cut out, or draw pictures to show a particular event. lllustrate what you think the main
idea was.

Make a cartoon strip showing the sequence of events.
¢ Write and perform a play based on the story.

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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Applying: Potential Activities
and Products

Dress a doll in national costume.
Make a clay model.
Paint a mural using the same materials.

Design a marketing strategy for your product using a
known strategy as a model.

Analyzing: Potential Activities
and Products

* Prepare a report about the area of study.

» Conduct an investigation to produce information to
support a view.

* Review a work of art in terms of form, color and texture.

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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Evaluating: Potential Activities
and Products

Write a letter to. ..advising on changes needed.
Write a half-yearly report.
» Prepare a case to present your view about...

Creating: Potential Activities and
Products

Design a record, book or magazine cover for...
Sell an idea

Devise a way to...

Make up a new language and use it in an example.

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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Assessment

Questions for Remembering

» Describe what happened after...
* Who spoke to...?

* Which is true or false...?
(Pohl, Learning to Think, Thinking to Learn, p. 12)

Questions for Understanding

» Can you clarify...?
* Canyou illustrate...?

* Does everyone act in the way that ........ does?
(Pohl, Learning to Think, Thinking to Learn, p. 12)

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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Questions for Applying

* From the information given, can you
develop a set of instructions about...?

(Pohl, Learning to Think, Thinking to Learn, p. 13)

Question for Analysing

Can you distinguish between...?
What were some of the motives behind..?

What was the turning point?

What was the problem with...?
(Pohl, Learning to Think, Thinking to Learn, p. 13)

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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Questions for Evaluating

e What are the pros and cons of....?
e Why s ....of value?
* What are the alternatives?
e Who will gain & who will loose?
(Pohl, Learning to Think, Thinking to Learn, p. 14)

Questions for Creating

» Can you create new and unusual uses for...?
e Can you develop a proposal which would...?

(Pohl, Learning to Think, Thinking to Learn, p. 14)

Retrieved from: http://www.kurwongbss.qld.edu.au/thinking/Bloom/blooms.htm
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1990’s /

/Creating
Evaluating
/. Analyzing \’\\
" Applying  \
Understanding N

Remembering

Bloom’s Taxonomy in 1956 and the revised taxonomy.

Examples of using Bloom’s when
writing learning targets/goals:

Remembering:
| can recognize transition words used in

persuasive literature.

Understanding:

| can compare and contrast the life of the
Anishinabe in the 19th century to the 2lst
century.

Applying:

| can show that two triangles are congruent
using a paragraph proof.

Analyzing:

| can deconstruct molecules of organic and
inorganic matter.

Evaluating:

| can judge a piece of art based on common
principles of the form.

Creating:

| can devise new methods to minimize the
effects of greenhouse gases on the Earth’s
climate.

BLOOM’S TAXONOMY REVISED

Actions Products
Designing Inventing Film New Game =
Constructing Devising PStory Song C re at In g
. . roject .

Planning Making Plan Media Product Generate new ideas, pr'oducts, or
Producing Painting Advertisement ways of viewing things
Checking Judging Debate Investigation =

Hypothesizing Testing RPaneI Verdict E va I u at In g
s . eport .
Critiquing Detecting Evaluation Conclusion Justifying a decision or
Experimenting Monitoring Speech Persuasive course of action
Comparing Outlining Survey Graph =
Organizing Structuring Datab.ase Spreadsheet A na I y Zin g
Deconstructing |ntegrating APZObIIe Cgeh(:kIISt Breaking |nformation IntO PartS to
Actribu stract art explore
teributing Separate Report Outline . . .
understandings and relationships
Implementing Using lllustration Interview .
Solving Showing Simulation Performance A p p I y In g
. . Sculpture .
Carrying Out Executing | nstration Diary Using information in another
Collecting Producing Presentation Journal familiar situation
Interpreting Classifying Recitation Example U n d ers t an d i n
Exemplifying Comparing Summary Quiz g
o o Collection List
Summarizing Explaining Explanation Label Explaining ideas or concepts
Inferring Paraphrasing Show and Tell Outline
Recognizing Retrieving Quiz Label .
Listing Naming Def;nition List R emem b erin g
o ) act
Describing Locating Worksheet Workbook Recall or recognition of specific
Identifying Finding Test Reproduction information

Higher Order Thinking Skills

Assembled by Hans Ott - Center for Instruction and Professional Development
Dalton, J. & Smith, D. (1986) “Extending Children’s Special Abilities — Strategies for primary classrooms” pp36-7



Active/Passive Learning and Bloom’s
Taxonomy

Can be achieved through Active or Can only be achieved through Active Learning
Passive Learning

Knowing Understanding Applying Analyzing Synthesizing Evaluating
define translate interpret distinguish compose judge
repeat restate apply analyze plan evaluate
record discuss use differentiate propose rate
list describe demonstrate calculate design compare
recall recognize dramatize experiment formulate revise
name explain practice compare assemble assess
relate express illustrate contrast construct estimate
underline identify operate criticize create

locate schedule inspect organize
report sketch debate manage
review question prepare

solve

examine

categorize

Active Learning: The Approach to Learning Welll  hitps://www.youtube.com/watch?v=dwxmPrBdIcQ


https://www.youtube.com/watch?v=dwxmPrBdIcQ

BLOOM’S 1956 TAXONOMY

Benjamin Bloom created a taxonomy of measurable verbs to help us describe and classify observable knowledge,

skills, attitudes, behaviors and abilities. The theory is based upon the idea that there are levels of observable
actions that indicate something is happening in the brain (cognitive activity) By creating learning objectives

using measurable verbs, you indicate explicitly what the student must do in order to demonstrate learning.
http://www.llcc.edu/celt/FacultyDevelopment/Handouts/tabid/3938/Default.aspx

Bloom'’s Taxonomy in 1956 and

the revised taxonomy. Analogy Graph
Speech Collage Drama Poster
Story Summary Qutline
People Photograph Tape recording

Diagram Diagram

S Confirm Sculpture
Photograph

Bloom’s Taxonomy and the
revision by Lorin Anderson (a Television
former student of Bloom’s)
addresses the cognitive domain of
learning. The value of the this
work, in part, lies in writing

learning goals, objectives or
Editorial

Conclusion
Valuing
Self-

targets that address what it is the
student will be able to do. Using
the appropriate verb in a learning
target clarifies the order of
thinking the student is expected
to obtain.  Additionally, certain

products are better associated
Courttrial  Poem

with each category. Report
gory Survey Play po
Invention Cartoon Experiment Song
Assembled by Hans Ott - Center for Instruction and Professional Development Game Set of rules, prinCipleS.

hetpsl/cmsmediaspotwikihempfieldsd.org/filelview/4teachbloomeirc.giff 77908523/ 4teachbloomcirc.gif or standards


http://www.llcc.edu/celt/FacultyDevelopment/Handouts/tabid/3938/Default.aspx
http://www.llcc.edu/celt/FacultyDevelopment/Handouts/tabid/3938/Default.aspx
http://cmsmediaspot.wiki.hempfieldsd.org/file/view/4teachbloomcirc.gif/177908523/4teachbloomcirc.gif
http://cmsmediaspot.wiki.hempfieldsd.org/file/view/4teachbloomcirc.gif/177908523/4teachbloomcirc.gif

Revised Bloom’s Taxonomy Process Verbs, Assessments, and Questioning Strateqies

Level of Definition Process Verbs Assessments Question Stems
Taxonomy
Creating Generating new Act Generate Advertisement Newspaper -Can you design a...to...?
ideas, products, or Arrange Improve Poem Painting -Can you see a possible
ways of viewing Assemble Infer Blueprint Plan solution to...?
things Combine Invent Cartoon Play Song -How would you devise your
Compose Imagine Collage Story own way to...?
Designing, Construct Plan Film Video -What would happen if...?
constructing, Create Predict Formula -How many ways can
planning, producing, Design Prepare Invention you...?
inventing Develop Revise New game -Can you create new and
Devise Show unusual uses for...?
Formulate Write
Evaluating Justifying a decision Argue Determine Conclusion Recommendation | -Is there a better solution
or course of action Assess Evaluate Debate Report to...?
Choose Justify Editorial Survey -What do you think about...?
Checking, Compare Prioritize Investigation Verdict -Do you think...is a good or
hypothesizing, Conclude Rate Judgment bad thing?
critiquing, Criticize Recommend Opinion -How would you feel if...?
experimenting, Debate Support -How effective are...?
judging Decide Tell why -What are the pros and cons
Defend Value of ...?
Analyzing Breaking Calculate Group Chart List -Which events could not
information into Categorize Interpret Checklist Outline have happened?
parts to explore Classify Investigate Database Plan -How is ...similar to ...?
understandings and Compare Order Diagram Questionnaire | -What are some other
relationships Contrast Organize Graph Report outcomes?
Diagram Question Ilustration Spreadsheet - Why did ...occur?
Comparing, Differentiate Relate Investigation Summary -What was the problem
organizing, Discover Research with...?
deconstructing, Distinguish Sequence
interrogating, Examine Solve
finding Experiment Survey




Level of Definition Process Verbs Assessments Question Stems
Taxonomy
Applying Using information in Adapt List Demonstration Performance | -Do you know of another
another familiar Apply Make Diagram Poster instance where...?
situation Calculate Manipulate Experiment Prediction -Can you group...?
Change Practice [llustration Presentation | -Which factors would you
Implementing, Compute Produce Journal Report change...?
carrying out, using, Demonstrate Sequence Lesson Scrapbook -What questions would you
executing Dramatize Show Map Simulation ask of...?
Draw Solve Model -From the information given,
Experiment Teach can you develop a set of
[llustrate Use instructions about...?
Understanding | Explaining ideas or Ask Observe Debate Outline -Can you write in your own
concepts Calculate Recognize Definition Quiz words?
Convert Report Dramatization Recitation -How would you explain...?
Interpreting, Describe Research Example Reproduction | -What could happen next?
summarizing, Discuss Retell Explanation Story Problems | -Who do you think...?
paraphrasing, Explain Review Label Summary -What was the main idea...?
classifying, Give examples Summarize List Test
explaining Identify Tell
Locate
Remembering | Recalling Choose Match Definition Reproduction | -What happened after...?
information Cite Memorize Fact Test -How many...?
Define Name Label Workbook -What is...?
Recognizing, listing, Describe Quote List Worksheet -Who ...?
describing, Give example Recall Quiz -Can you name...?
retrieving, naming, Group Recite -Which is true or false?
finding Know Record
Label Repeat
List Select
Listen Underline
Locate




Revised Bloom’s Taxonomy — Question Starters

Remembering- Knowledge
Recall or recognize information, and ideas

The teacher should:
* Present information about the subject to the student
e Ask questions that require the student to recall the information presented
* Provide verbal or written texts about the subject that can be answered by recalling the information the student
has learned

Question prompts

What do you remember about ?

How would you define ?

How would you identify ?

How would you recognize ?

What would you choose ?

Describe what happens when ?

How is (are) ? An"ng’
Where is (are) ? R
Which one ? Applying

Who was ?

Why did ? 5

Wh:t is (are) ? Remembering ¢
When did ?

How would you outline ? Anderson & Krathwohl, 2001
List the in order.

Understanding-Comprehension

Understand the main idea of material heard, viewed, or read. Interpret or summarize the ideas in own words.
The teacher should:
* Ask questions that the student can answer in his/her own words by stating facts or by identifying the main idea.

* Give tests based on classroom instruction

Question prompts:

How would you compare ? Contrast ?
How would you clarify the meaning ?

How would you differentiate between ?
How would you generalize ?

How would you express ?

What can you infer from ?

What did you observe ?

How would you identify ?

How can you describe ?

Will you restate ?

Elaborate on .

What would happen if ?

What is the main idea of ?

What can you say about ?

/ Analyzing
Applying

Remembering

Anderson & Krathwohl, 2001

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). A taxonomy for learning, teaching and assessing: A revision of Bloom's Taxonomy of educational
outcomes: Complete edition, New York : Longman.



Applying-Application
Apply an abstract idea in a concrete situation to solve a problem or relate it to prior experience.
The teacher should:
* Provide opportunities for the student to use ideas, theories, or problem solving techniques and apply them to

new situations.
* Review the student’s work to ensure that he/she is using problem solving techniques independently.

Provide questions that require the student to define and solve problems.

Questioning prompts:
What actions would you take to perform ?
How would you develop to present ?

What other way would you choose to ?
What would the result be if ?
How would you demonstrate ?

How would you present ?

How would you change ?

Applying

How would you modify ?

How could you develop ?

Why does work?

How would you alter to ?

Remembering

What examples can you find that ?

How would you solve ? Anderson & Krathwohl, 2001

Analyzing - Analysis
Break down a concept or idea into parts and show relationships among the parts.
The teacher should:
¢ Allow time for students to examine concepts and ideas and to break them down into basic parts.

* Require students to explain why they chose a certain problem solving technique and why the solution worked.

Questioning prompts:

How can you classify according to ?
How can you compare the different parts ?

What explanation do you have for ?

How is connected to ?

Discuss the pros and cons of

How can you sort the parts ?

What is the analysis of ?

What can you infer ? Applying
What ideas validate ?

How would you explain ?

Rememberin
What can you point out about ? g

What is the problem with ? Anderson & Krathwohl, 2001
Why do you think ?

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). A taxonomy for learning, teaching and assessing: A revision of Bloom's Taxonomy of educational
outcomes: Complete edition, New York : Longman.



Evaluating- Evaluation
Make informed judgments about the value of ideas or materials. Use standards and criteria to support
opinions and views.

The teacher should:
*  Provide opportunities for students to make judgments based on appropriate criteria.
* Have students demonstrate that they can judge, critique, or interpret processes, materials, methods, etc. using
standards and criteria.

Questioning prompts:
What criteria would you use to assess ?

What data was used to evaluate ?
What choice would you have made ?

How would you determine the facts ?

What is the most important ?

/Analyzing
Applying

What would you suggest ?

How would you grade ?
What is your opinion of ?

How could you verify ?

Remembering

What information would you use to prioritize ?
Rate the
Rank the importance of

Anderson & Krathwohl,

Determine the value of

Creating-Synthesis
Bring together parts of knowledge to form a whole and build relationships for new situations.
The teacher should:

*  Provide opportunities for students to assemble parts of knowledge into a whole using creative thinking and
problem solving.

* Require students to demonstrate that they can combine concepts to build new ideas for new situations.

Questioning prompts:
What alternative would you suggest for ?

What changes would you make to revise ?

How would you explain the reason ?

How would you generate a plan to ?

What could you invent ?

What facts can you gather ?

Predict the outcome if .
What would happen if ?
How would you portray ?

Devise a way to .
How would you compile the facts for ?

Remembering

How would you elaborate on the reason ?
b} Anderson & Krathwohl, 2001

How would you improve

Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). A taxonomy for learning, teaching and assessing: A revision of Bloom's Taxonomy of educational
outcomes: Complete edition, New York : Longman.



Learning Design-Adopted From K.K. Dey, Conference Proceedings, 2017

Learning design.: Grainne Conole and Karen(2005)-pedagogically informed learning activities
which make effective use of appropriate tool & resources.
Component of Learning Design(LD):
¢ Learning activities: Activities undertaken by the pupils suitable for different standards
observation, data collection, experiment, project work, work in the classroom, debate,
quiz and such other activities in and outside the classroom for learning a subject under
the supervision of facilitator/instructor/teacher.
¢ Learning resources: Improvised LTM ,Models, charts, Apparatus, Specimens, Films,
computers with internet, materials etc
e [Learning support: Teaching method, e-books, books, journals, library, Laboratory

Types of learning Design:
For classroom practices 2 designs are generally followed:
SE model & ICON model
a)5 E model has the following stages:

Engage, Explore, Explain, Elaborate and Evaluate
Engage. Here the students first encounter and identify the instructional task. They make
connections between past and present learning experiences, Asking a question, defining a
problem, showing a surprising event and acting out a problematic situation are all ways to
engage the students and focus them on the instructional tasks.
Explore. Here the students have the opportunity to get directly involved with phenomena and
materials. As they work together in teams, students build a base of common experience which
assists them in the process of sharing and communicating. The teacher acts as a facilitator,
providing materials and guiding the students' focus. The students' inquiry process drives the
instruction during an exploration.

Explain. Working in groups, learners support each other's understanding as they articulate
their observations, ideas, questions and hypotheses. Common language enhances the sharing
and communication between facilitator and students.

Elaborate. In this stage, the students expand on the concepts they have learned, make
connections to other related concepts, and apply their understandings to the world around them
1.e. applications to real world events.

Evaluate. Evaluate, the fifth "E", is an on-going diagnostic process that allows the teacher to
determine if the learner has attained understanding of concepts and knowledge.



Name of the school
Class &section VII

No of Students
Time- 40m

TeacherEnrolment No.

Subject: Physical science
Unit :Air & its components
Lessons: 1.Existence of & Air has weight
* 2.Air pressure
3. Measurement of Air pressure
4. Types of matter
5.Comparison among elements,

Compounds &Mixture etc
Today’s Lesson: Air pressure

Objectives: Learners will be able tol.identify existence of air2.identify existence of air
3.identify different types of air pressures 4.perform expts. on air pressures 5. give examples of
different types air pressures 6.apply knowledge of air pressures.
LTM. Glass, beakers, card boards, paper packets, polythene packets, disposable syringe, empty
transparent refills/straws, etc.

PREPARATION :
Input Teacher’s role Rationale Learner’s Learner’s Time Response
activity Interaction allotted(
Smin)
Situational Class manager motivation Use of words | Group 2 Learners greet
Response teacher with
appropriate
courtesy
Three states of matter | Asking about the Identifying the Gives Interacts with | 3 Mention
use of three states experience of examples of | teacher while different states
students different stating their and their uses
states in experiences
terms of use
in daily life.
Presentation Stage
Input Teacher’s role Rationale Learner’s Learner’s Time | Response
activity Interaction allott
ed
(35m)
Expt. no.1 Ask the students | Finding Learner Interacts with | 7 Finds the
Experimental to observe the relationship identifies the groups and direction of air
identification of experiment and peculiarities of | teacher to presure
UPWARD air is preceding and experimental find the cause
pressure succeeding & situation. and effect
conditions relationship.
Expt. no.1 DO Do Do Do Do
Experimental
identification of
DOWNWARD air
pressure
Expt. no.1 DO Do Do Do Do
Experimental
identification of ALL
ROUND air pressure
Application of Furnishes Enabling Selects different | Interacts with | 5 States how air




different kinds of Air | different learners situations and groups to find pressure works
pressures situations of life | integrate identifies more there.
learning appropriate use | examples
of different
types of air
pressure.
Evaluation of the (a)Gives them Assessing skill Performs Seeks Performs,
learning outcome of materials to of performance. | experiments supports from explores, supplies
the students. perform hands and identifies the group information
on experiments different members to
on air pressure situations of life | perform
(b) Ask them to Integrating and experiments
enumerate more | learning skill to | environment and exploring
uses of air life skills useful
pressure in situations in
environment life

b)ICON (Interpretation construction)Model: Have 7 (seven Steps)-

e Observation
Contextualization
Cognitive apprenticeship
Collaboration
Interpretation construction
Multiple Interpretations
Multiple manifestations

These steps are popularly termed as ICON (Interpretation of Construction) model. The steps are
:1.0bservation,2.Contextualization,Cognitive Apprenticeship,4.Collaboration, 5.Interpretation
Construction, 6.Multiple Interpretation & 7. Multiple Manifestation.

A lesson(in the light of constructivist approach)
In constructivist approach in teaching seven steps can be followed as ICON(Interpretation
construction model)It has seven steps are generally followed:
1. Observation: Learner experiences problem in his day to day life, activities. Teacher may also
provide the experience through LTM or some preparatory activities.
Learners may have observed in their marketing sweetmeats for friends .They have experienced
that any no. of sweetmeats can’t be always equally divided among any number of
friends/relatives without leaving remainder. Thus they have seen for three friends
3,6,9,12,15,18,21,24 nos are suitable but not 4,8,10 etc. Some has observed that for 4 friends
4,8,12, 16,20, 24 are suitable and not 3,6,9, 15,18,21 .
2.Contextualization: Teacher may utilize such experience of the students in learning LCM. For
that questions may be asked to the students.



3.Cognitive Apprenticeship: Still some students may not have necessary experience. Some
may have some confusions. It is quite possible that some students have not the experience of
purchasing sweetmeat or may not have thought in that way. Teacher may fill up the gap with
necessary interaction. Teacher may come with problem of distribution of fruits (mango, guava,
banana), piece of breads etc

4. Collaboration: The students or the student groups interact among them with activities. With
trays having no. of compartments. In series A there are trays with compartments 3,6,9,12,24 and
in series B there trays with compartments 4, 8,12, 24. each compartment consisting of one tophy
only. A series is suitable for distribution among three and B for four. But it is observed by the
students that last two trays of each series are suitable for distributing among 3 &4.

5. Interpretation construction: Both 12 & 24 might be suitable for equal distribution over 3 &
4. In this case teacher will support their observation and remind them what no. is of minimum
necessity for distribution among 3 or 4.

6.Multiple interpretation: Learners will try the result with some other numbers say,4 &6.What
is the LCM of 4 and 6.

7.Multiple Manifestations: Students find other methods of calculating LCM and apply the

concept of LCM in some other situations life (timing of bus)
Bloom’s revised Taxonomy

The knowledge The cognitive process Verbs
Dimension dimensions
A. Factual A; Remembering Tell, List , Describe, Write, State, Name, Identify,
Knowledge Recall, Define, Recognize, Select
B.Conceptual B1 Remembering Restate, Find out more information
Knowledge
B2 Understanding Explain, Discuss, Distinguish, Compare, Relate,
Generalize, Summarize, covert, Classify
B3 Applying Solve, Show, Use, Illustrate, Complete, Choose,
Interpret, Put together, Change, Apply, Produce,
Calculate, Manipulate, Put into practic
B4.Analysis Analyze, Separate, Distinguish, Compare, Categorize,

Subdivide

C. Procedural

C; Remembering

Describe, List, Mention, Select, Choose

Knowlwdge
C2 Understanding Relate, find cause and effect, selects appropriate
procedure
C3,Applying Examine suitability of process ,apply new techniques,
modify techniques
C4.Analysis Contrast, Investigate, Separate, Take apart, Subdivide,
CS5 Evaluation Judge, Justify, Verify, Decide
Cé6Create Predict, Hypothesise
D.Meta Cognition | D5 Evaluating Criticise, Value,Weigh
Psychomotor
Doing Experiment
Drawing
Labeling




Statement of Objectives:

Cognitive Process Dimension

The Knowledge
Dimensions

1.Remember

2Understand

3 Apply

4.Analyze

5.Evaluate

6.Create

A. Factual
Knowledge

1

4

B. Conceptual
Knowledge

C. Procedural
Knowledge

D. Metacognitive
Knowledge

Skill: 7

Entering behavior: In terms of verbs

What student can define, state ,mention.....
What student can demonstrate by explanation, classification,finding relation ...
What student can apply
Whether s/he draw, label, construct ,calculate

Prepared by Dr KK De

16.03,2017
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